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It is generally accepted that existence of
a posterior fossa tumor may greatly com-
plicate interpretation of the electroenceph-
alogram. In particular many difficulties
arise in evaluating for a particular case the
varied ways in which the expansion of an
infratentorial lesion can lead to change in
the record of cerebral activity. Certain parts
of the cerebrum, such as the inferior margins
of temporal and occipital lobes, at times,
are subject to the direct stresses of tumor
growth. Progressive obstruction of the ven-
tricular system is also known to produce
significant cerebral alteration; and finally
involvement of cerebello-cerebral pathways
and the brain stem reticular formation may
significantly influence the brain wave pat-
tern to suggest lateralization of dominant
activity.

The reports of different investigators on
the EEG changes in posterior fossa tumors
verified by operation or autopsy are quite
diverse and offer no definite criteria for their
localization. Smith et al. (1940) found in
four lateralized cases dominant parieto-
occipital deltas with homolatéral emphasis
in three and bilateral emphasis in one, so
did Holland (1941) in his two cases though
with an indefinite lateralization. Lennox
and Brody (1946) reported bilateral or
shifting frontal and/or temporal deltas in
three cases. Bickford and Baldes (1947)
noted generalized paroxysmal slow or fast
waves unrelated to the tumor foci in 94
per cent of their 50 cases. In six cases, ap-
parently normal waves were recorded by
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Walter (1936, 1936-1937) and in three by
Davidoff (in Smith et al. 1940). The latter
author, however, found generalized abnormal
waves in one case and frontal abnormal activ-
ity in another case. False hemispheric local-
ization in 19.5 per cent of 86 posterior
fossa lesions was reported by Hoefer et al.
(1946). No statement was made as to
whether the remaining tumors showed
homolateral localization or no localization.
It was added that 7 out of 28 acoustic
tumors showed false localizing signs usually
in the contralateral temporal area; what
other tumors did or did not show was not
mentioned. Walter (1938) noted delta foci
on the same side of a few tumors, as did
Witwer et al. (1943) in one case. Walter
and Dovey (1944) found in two cases
bilateral 4-7 sec. rthythm on an automatically
analyzed record from posterior regions, in
one of them more from the same side of the
lesion. Lairy-Bounes and Fischgold (1950)
in their study of 38 cases recorded normal
patterns in 11, generalized. abnormal pat-
terns in 18, and froatal or occipital slow
waves in 9. Rheinberger and Davidoff
(1942) found in their 13 lateralized cases
contralateral EEG emphasis in 4, homo-
lateral emphasis in 6 and no lateralization
in 3. Lyman (quoted in Rheinberger and
Davidoff 1942) could not discover any con-
sistent correlation between EEG changes
and 16 cases. Walker (1941) considered
EEG diagnosis insufficient in 10 posterior
fossa tumors. Williams and Gibbs (1938)
and Gibbs (in Smith ef al. 1940) doubted
the value of EEG in posterior fossa localiza-
tion. The conclusion at which Rheinberger
and Davidoff arrived (1942), namely, “there
is no pattern or distribution of electrical ab-
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normality specifically indicative of posterior
fossa disturbance” has been tacitly accepted
as valid.

In this study we review the pertinent
clinical material observed in our laboratory
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studies and histopathology were considered
with relation to EEG alterations. As the
study progressed an attempt was made to
perfect the recording procedure on the basis
of experience gained in the earlier cases.
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A. Case 20. Left cerebellar hemangioblastoma.
papilledema, moderate ventricular dilatation.

Age 38, confused, mild
Note right sided emphasis

in background and burst voltage and deltas (strip 1). B. Case 18. Right
cerebellar hemangioblastoma. Age 33, semi-comatose, marked papilledema,

mild ventricular dilatation.

Note left sided emphasis in background and

burst voltage and deltas (strips 2 and 3). The distribution of the waves
(motors, occipitals and temporals) on each of these two early cases in
which the workup was incomplete, threw doubt on the existence of a
superficial circumscribed cortical lesion and raised a suspicion about a
deep lesion but its significance in relation to a contralateral posterior fossa
lesion was not realized when the records were taken over 5 years ago.
RM — right motor, LM — left motor, LO — left occipital, BE — both ears,
Pre M — premotor, RT — right temporal, L Post T — left posterior
temporal, LT — left temporal. Voltage and time calibrations are marked

on this and succeeding figures.

over a seven year period and attempt to set
up some tentative empirical EEG criteria for
localization under certain clinical reserva-
tions. In each case, the clinical course, air

METHOD
The preoperative EEGs of 37 patients
with posterior fossa tumor were studied. In
all cases surgical confirmation was obtained.
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Histological diagnosis was available in 34
of the 37 cases. Clinicopathological data in-
cluded: age of patient, duration and nature
of symptoms, presence and degree of pa-
pilledema and other evidences of increased
intracranial pressure, pattern of neurological
deficit, X-ray findings, and the estimated

Three, six or eight channel records were
obtained on Grass electroencephalographs.
Two-thirds of the cases had a routine or
semi-localizing examination only; the latest
one-third were studied by a more elaborate
technique now in use in this laboratory. The
routine study comprised records between
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Case 17. Large medulloblastoma right cerebellum. Age 29, clear sensorium, mild
papilledema and ventricular dilatation. Three channel recording (1-22-1944). A. Note
abortive spike-and-waves and about 1 and 1l4/sec. waves in both occipitals. These
waves in addition to delta waves in both motor and premotor regions (not shown here)

argue against a superficial localized coctical lesion. B. Normal waves with minor

voltage difference following operation.

size, location and growth characteristics of
the tumor. Ventriculograms on 32 patients
were used to establish correlations between
the extent of ventricular dilatation and dis-
placement amd the amount of background
and paroxysmal EEG change.

each of 8 scalp leads (1! to 8) and inter-
connected (figs. 3a and 9) as well as sep-
arate ear leads (fig. 3b and ¢, left ear
reference is not shown). Scalp to scalp
records were also obtained between an-
tero-posterior, latero-medial, latero-posterior
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{figs. 4a and 6) and coronal combinations.
For more detailed study a full 8 channel
localizing examination supplemented the
routine and followed the rationale discussed
in detail by Bagchi et al. (1947), Bagchi
and Bassett (1947), and Bassett and Bagchi
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point in connection with routine and addi-
tional leads of the anterior and posterior
quadrants (fig. 7, lateral aspect of posterior
quadrants).

For further detailed recordings, the scalp
was subdivided into small triangles measur-
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Case 4.

Large medulloblastoma in vermis, IV ventricle and right cerebellum. Age 44, lethargic,

minimal papilledema and moderate ventricular dilatation. A. Routine monopolar recording shows slow
background and 3/sec. bilateral bursts, especially in frontals, probably slightly more on left {(under-

lined strip 1)}. Questionable contralateral cerebral emphasis. Arrows indicate genuine phase reversal
between frontals and other areas. This phenomenon is found inconstantly, rarely, and in short sections
in only some posterior fossa lesions. B. Bilateral synchronous 3 to 4/sec. bursts most prominent in
both frontal and motor areas. C. Note that after about 20 sec. frontals and motors show no bursts
but both parieto-occipitals do, more emphasized in the left parieto-occipital (underlined strip 5).
Bilateral bursts particularly parasagittally, inter-areal asynchrony, intra-areal variability, contralateral
cerebral emphasis in voltage, incidence or wave length, and genuine phase difference are some of the
findings in posterior fossa localization. Sheet numbers are at bottom to indicate interval between sections
A, B and C. The interval between sections B and C in round numbers omitting fractions of 10 sec.
which comprise a sheet is 2 sheets (248-246), ie. 20 sec. {2 x 10 sec.). Sheet numbers are given at
bottom of most of the other figures,

(1948). The usefulness of alternate ear
leads proposed then has since been con-

ed from fixed points. The arms of the
triangles {shown in insets) corresponded

firmed experimentally in the dog (Lennox
and Epstein, 1950). The full localizing
examination included among other set-ups,
the use of the vertex lead as 2 reference

exactly for the two sides of the head in
length and location. Scalp to scalp tracings
were taken between homologous combina-
tions upon the two sides, and scalp to ear
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between the individual points and inter-
connected or separate ear leads. Sometimes
due to differences in interelectrode distance
and in the degree of cancellation of poten-
tials the same abnormal areas may give
slightly different .information when linked
with different neighboring or distant areas
with different degrees of involvement. Thus,

Routine Bipolar

similar vectors were recorded between these
and a selection of scalp leads.

A certain variation of the localization
scheme outlined briefly above was parti-
cularly useful in the posterior fossa study.
Using frontal (1 and 2), premotor (9 and
10), parieto-occipital (5 and 6) and in-
teraural-temporal (7 and 8) leads against

Anterior Quadrants {(monopoiar)
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Same case as in figure 3. A. Routine bipolar recording shows predominantly left-sided bursts (contralateral

cerebral emphasis), about 2.5/sec. (underlined strips 3 and 7).
quadrants shows higher and greater bursts in frontals and premotors

B. Monopolar recording of anterior
(i.e. anterior parasagittal

concentration) like in B, figure 3, (strips 1 to 4), than in lateral areas (leads 11, 12, 13 and 14) with

interconnected ear reference leads.
frontal bursts (variability), (strips 1 and 2).

to obtain an adequate sampling for each
area, permitting the detection of transient
as well as continuously evident patterns and
distinguishing between apparently equipo-
tential regions, numerous combinations must
be wused. Low cervical, occipital protu-
berance, and nasal electrodes were some-
times used as extra reference points, and

C. Note about

160 sec. later lesser wvoltage and incidence of

interconnected ear leads, the latter two com-
binations were replaced successively by the
remaining homologous lead combinations.
This modification allowed detection of syn-
chrony or asynchrony between bursts re-
corded from homologous frontal and pre-
motor areas on the one hand and parieto-
occipital, true occipital and lateral areas on
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the other. Triangulations (fig. 5B, triangle
G; fig. 11, triangles C and D) and other
components of the bipolar workup (1-3, 2-4,
3-5, 4-6, 7-3, 8-4, 7-5, 8-6 combinations,
figs. 4a, 6, 8a) were sometimes of greater
value in demonstrating shifting or lateraliz-
ed dominance.
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(large cystic left cerebellar hemangioblas-
toma) was associated with only 1 of these;
3 of the other 4 arose in the cerebello-
pontine angle and 1 was a cholesteotoma of
ventricle IV. Based on a classification of
the tumors into parenchymatous and extra-
parenchymatous types, only 1 of the 28
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Same case as in figures 3 and 4. A. Antero-posterior bipolar recording from routine and localizing leads
emphasizes 114 to 2/sec. bursts on the left side during light sleep (underlined strips 1, 3, 5 and 7),
confirming left sided cerebral emphasis found before in waking. B. Left interaural lateral triangle, G
(strips 1, 2 and 3) shows during light sleep bursts of 1}5 to 2/sec. not found in the corresponding
triangle on the right side, triangle H (strips 6, 7 and 8) further indicating left sided emphasis. Of the
two additional bipolar recordings (strips 4 and 5) the left one (strip 4) shows higher and more deltas.
Occasional shift to the right side found in this case is not shown here. The combined EEG findings
enumerated in captions of figures 3, 4 and 5 and also the shift phenomenon (not shown here) in a
case without convulsive disorder and other conditions mentioned under control data, were empirically in-
terpreted to be a presumptive evidence of some deep midline lesion or abnormality in or near
posterior fossa, more on the right.

RESULTS

i. Correlations between severity of EEG
changes and site of tumor in posterior fossa.
No record from this series of 37 patients
was convincingly normal. However, 5 re-
presenting 13.5 per c2nt of the total, were
borderline slow. A parenchymatous tumor

parenchymatous tumors showed a borderline
record, whereas 4 of the 9 extra-parenchy-
matous tumors were in that group. All of
the tumors associated with borderline records
were non-malignant but the reverse was
not true.

Thirty-two patients of the series (86.5
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per cent) had definitely abnormal records,
showing background slowing, or burst ac-
tivity of different types or both. Only 5 of
this more markedly disordered group had
extraparenchymatous tumors, all of which
were non-malignant; the larger remainder
had parenchymatous tumors, 15 of which
were malignant. The trend therefore is

29

bilaterally synchronous bursts of different
types and degrees (figs. 3B; 4B and C; 9:
10A). Twenty-five of 28 laterally situated
tumors with or without extension to involve
midline structures showed contralateral
dominance (or emphasis) with respect to
incidence, voltage or duration of waves oc-
curring during bursts (figs 1A, strip 1; 1B.

TABLE 1

DISTRIBUTION OF BURST ACTIVITY IN RELATION TO THE LOCATION
OF POSTERIOR FOSSA TUMORS

LOCATION EMPHASIS SHIFT
Bilaterally Total number
Parenchymatous Right Left synchronous of cases
Right 0 111,17, 18, 22,36 11,17, 18, 22, 6
hemisphere 22,23,36 23, 36
Midline and right 0 3,4,.7,8,9 4,7, 13 3,4,7,8,9,13 8
hemisphere 13,27, 33 27,33 27,33
Left hemisphere 14, 20, 28 1 1,28 1, 14, 20, 28 4
Midline and left 10, 15,16 0 10, 15 10, 15, 16 3
hemisphere
Midline 6,12,.30 72,31,32 5, 6, 30, 5, 6,12, 30, 7
31,32 31,32
Extra-
parenchymatous
Right 0 721,35,37 35,37,121 35,37 J 3
Left 24, 34 29 29, 34 24, 25,29, 34 4
Midline | 19 26 0 19, 26 2
L | 1 3 | s 37

! Figures such as 11, 17 refer to case numbers. The authors’ reprints will incorporate elaborate clinical
material and EEG findings on each case. Only cases 25 and 5 did not show any lateralized emphasis.
Cases 1 and 29 showed ipsilateral emphasis, and cases 2 and 21 no bilaterally synchronous burst. There
was some question about extension of the lesion to the angle and right side of the pons in case 11.

toward the association of less evident EEG
change with tumors of the extraparenchy-
matous group (see Lairy-Bounes and Fisch-
gold 1950). This trend should be checked
on a larger number of extraparenchymatous
tumors.

Table 1 summarizes the character of burst
activity associated with tumors of the pos-
terior fossa. Thirty-five of the 37 showed

strips 2 and 3; 3A and C; 4A; 5A and B:
8A; 9; 11ii; 12A; 13). Such dominance was
always determined from the overall char-
acteristics of the record, and was evident
with both extraparenchymatous and paren-
chymatous tumors. It was especially notable
with bipolar recordings including triangula-
tion.

Twenty-one tumors of the entire series,
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including those with and without clearly
lateralized dominance, showed shift of bursts
from side to side from minimal to marked
degree (figs. 6; 7B; 8C; 11 i). Such shift
became evident in any one particular epoch
of recording or when different epochs of
recording were compared; therefore, overall
dominance was decided only after a survey
of all the epochs of a record. Some of the
tumors studied early that did not show
shift had incomplete EEG studies, hence
lack of detection of shift might not ne-
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dominance or by shift in emphasis of bursts.
The same is true for degree of background
slowing. However, amount of contralateral
dominance or emphasis was in some in-
dividual cases a differentiating clue be-
tween a midline and a lateralized tumor.
There were many individual variations in
wave frequency, in voltage, in incidence of
burst activity, in contra or homolateral
dominance, in inter-areal asynchrony and
intra-areal variability. There were also va-
riations in the areas which showed the most

Rout ine Bipolar R D. 9654

8-6 h‘

Fig. 6

Case 35. Moderate sized right cerebello-pontine angle acoustic neurinoma.
clear sensorium, moderate papilledema and ventricular

Tom g S
Age 31,
dilatation. First series of

underlined waves (strips 1, 3, 5 and 7) show minor mixed bursts on the left side
in routine bipolar recording, indicating. contralateral cerebral emphasis and in about
3 sec. a shift of bursts to the right side (strips 6 and 8) is seen though not involving

all the routine leads.

cessarily mean absence of shift. Among 9
midline tumors, 7 had right or left sided
dominance and there were only 5 character-
ized by shift, all of them being paren-
chymatous. This was not significantly dif-
ferent from the findings in the principally
lateralized group, thus it is evident that
midline tumors as a group cannot be dis-
tinguished from hemispheral tumors by

Fast waves are muscle artifacts.

prominent findings and in the lead combina-
tions which best brought them out. The
tendency was evident for slow or positive
or spikey 6 to 8/sec. cr even 8.5/sec. burst
activity to be recorded from the parasagittal
region of the hemispheres (i.e. parasagittal
concentration), but in different cases this
might be more evident anteriorly or poste-

riorly. However, incidence of bilaterally
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synchronous burst activity in the anterior
parasaggital region (Bassett and Bagchi
1948) was greater than or equal to that
present in all other head regions in 22 of the
cases (figs. 3B; 4B and C; 9, strips 1-6).
Records were not judged in detail for the
amount of inter-areal asynchrony or intra-
areal variability. Rare genuine phase dif-
ference of deltas (not instrumental phase
difference) was observed in 8 cases (figs.
3A and B; 9; 10A), (Bassett and Bagchi
1948; Bagchi and Bassett, 1949).
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inspection of this data makes it evident that
it is impossible to identify any factor or a
combination of factors which is clearly re-
sponsible for the EEG findings in a parti-
cular case. Yet evaluation of each factor in
terms of EEG change for the entire series
has value in suggesting trends, if it is re-
membered that the number of cases reported
is relatively small and there may be cu-
mulative effect of the factors. Table III
analyzes these factors for the adolescent-
adult group. No tabulation is provided for

TABLE 1II
CORRELATION OF DOMINANT BACKGROUND FREQUENCY AND BURST ACTIVITY

WITH DIFFERENT VARIABLES IN 37 POSTERIOR FOSSA TUMORS
1 2 2A 3 T& l 5 6 7 8 9 10 11 12 13
o o o 3 4 . o “
8 | £ g - 5 g3 2 2 | E |2
T TR T R A S SR LR
£ S < | SR B | D | 2 3 g SE | ag | EY | .8 | 83%
28 ; E — g : v g &2 R .5 ‘o 4
[~4] o Iy} = & (] o
: A 2 HEEE R
1-6/sec. 10 7 9 7 5 10 6 9 1 7 1 6
7-8/sec. 8 2 6 3 1 8 3 8 0 4 4 8 4
8.5-12/sec.| 19 1 10 1 8 15 6 | 11 8 6 4 16 6
and F
Total | 37 | 10 | 25 | 11 | 14 | 33 | 15 | 28 9 | 17 9 | 32 | 16
A S — ',\ R — P — P E— :
Burst I
Activity |
Mod. to {‘
marked 19 6 | 12 6 8 17 7 115 4 9 5 18 11
Mild |15 3011 4 5 14 7 | 12 3 8 4 13 5
None 3 1 \ 2 1 1 2 1 1 2 0 0 1 0
Total 37 | 10 | 25 11 | 14 | 33 | 15 | 28 9 | 17 9 | 32 | 16

! Diameter 3 cm. or over.

Of the 16 cases of the entire series of
37, EEG localization was correct in 13. The
earlier 21 cases formed the initial basis of
the socalled criteria for localization.

2. Correlations with clinical and patho-
anatomical data. Table Il indicates a num-
ber of clinical, pathoanatomical and other
factors in relation to background and burst
activity for the series of 37 cases. Careful

children because that group comprised only
10 cases.

Children with posterior fossa tumor were
likely to show slower background activity
for age than did adults, but their records
did not differ from the latter in prominence
of burst activity. There was no consistent
relation between duration of symptoms and
amount of burst activity in either child or
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adult groups. Clouding of sensation and
impairment of consciousness appeared to be
associated with degree of background slow-
ing in both children and adults, but did not
relate to prominence of burst activity.
Neither the size of tumor nor the existence
of malignant features related to degree of
background slowing nor prominence of
burst activity. The presence of moderate
or marked papilledema showed no consistent

emphasis in incidence, voltage or wave-
duration, shift, parasagittal concentration,
anteriorly, posteriorly or both, inter-areal
asynchrony and intra-areal variability of
burst activity) were tested on an additional
group of 49 consecutive cases which clinically
suggested a deep lesion or had initial in-
conclusive diagnosis. Out of 11 wverified
posterior fossa cases and 1 deep anterior
fossa case, preoperative EEG localization

TABLE III

CORRELATION OF DOMINANT BACKGROUND FREQUENCY AND BURST ACTIVITY
WITH DIFFERENT VARIABLES IN 27 ADULT OR ADOLESCENT CASES
(13 years or over} WITH POSTERIOR FOSSA TUMORS

1 2 3 4 5 6 7 8 9 10 11 12 13
o a < ] ] “
! w | A K
'§ ; ] L. gg ii § f .é_.’ '5'6 EE T Q%- ggi
3¢ 9} > £8 R 2 g o €8 CH R ge >a+
=g s g... e + v c g ] 2 w3 u & a T oS+
4 o [ = : ° 64 o= =
&= 4 & c" 3t g = 5 N g g8 2 | &°F
g 3 = - s g © 3 ERA . o
g % 5 P2 & £ = - 3 3
a @ b3 & w
1-6 3 2 3 3 3 1 2 1 2 0 2
7-8 6 4 1 6 3 6 2 4 6 2
8.5-12 18 10 1 8 14 6 10 8 5 4 15 5
and F
Total 27 16 7 12 23 10 18 9 9 8 24 9
Burst
Activity
Mod. to
marked 13 7 4 7 i1 5 9 4 4 4 12 5
Mild 12 8 3 11 5 9 3 5 4 11 4
None 2 1 0 1 1 0 0 2 0 0 1 0
Total 27 | 16 7 | 12 | 23 | 10 | 18 9 | 9 8 | 24 9

! Diameter 3 cm. or over.

correlation with background slowing but
questionable correlation with burst activity.
Over the entire series moderate to marked
ventricular dilatation was related to both
degree of background slowing and to bursts;
but if adult cases only were considered this
relation was not evident.

3. Control data and clinical reservations.
The so-called composite interpretative cri-
teria (bilateral synchrony, overall unilateral

was correct in 7, doubtful in 4 and wrong
in 1. In 17 unverified but clinically suspect-
ed cases of posterior fossa lesion, EEG
localization agreed with clinical localization
in 12 and was doubtful in 5. The remaining
20 cases proved to have a variety of un-
related disorders. Besides this material,
several thousand cases of epilepsy and
several hundred cases of cerebro-vascular
lesions, cortical atrophy and other abnormal-
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ities of the central nervous system were re-
viewed. The possibility of posterior fossa
pathology in the last groups of cases was
remote. Many of them, however, fulfilled
all or some of the so-called EEG criteria
for posterior fossa localization to some de-
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convulsive disorder, (2) temporal lobe
seizure, (3) generalized .cortical atrophy,
(4) “degeneration”, (5) cerebral arterio-
sclerosis, (6) hypertension and (7) acute
vascular and traumatic conditions. In ab-
sence of these clinical conditions, the ful-
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Same case as in figure 6. The sections A and B, are taken within about 20 sec. with
vertex as the reference lead. They show voltage increase and 714 to 8/sec. mixed
bursts first in the lateral aspect of the posterior quadrant of the left hemisphere (under-
lined strips in A) then a shift of the same phenomenon to the lateral aspect of the
corresponding quadrant of the right hemisphere (underlined strips in B) with an

overall emphasis in the left (not entirely shown here).

This shift phenomenon in

conjunction with bilateral anterior parasagittal bursts, genuine phase reversal (neither
is shown here) and left sided emphasis in a case without clinical convulsive disorder
and other conditions (see control data) was interpreted as suggesting a deep lesion in

or near posterior fossa more on the right.

gree. On the basis of this experience, the
following clinical reservations were made
in order to allow the question of the pre-
sence of a deep or posterior fossa lesion to
be raised in a particular case on the basis
of EEG alone: Absence of (1) idiopathic

fillment of the composite EEG criteria
should rouse a definite suspicion about the
presence of a deep lesion,! or a lesion in the

1A control study of tumors in thalamus, hypo-
thalamus, anterior and posterior third ventricle will
be reported later.
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posterior fossa (see Bickford and Baldes
1947). Of course, such a diagnosis should
be considered only after correlation of EEG
findings with clinical history and neuro-
logical examination.

nramavRAL
PLANE

the interpretation of electroencephalographic
potentials.

Elevated cerebro-spinal fluid pressure is
a common early finding in posterior fossa
tumors. Compression of soft tissues, distor-
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Case 34. Large left sigmoid sinus and jugular bulb meningioma. Age 65, no papilledema, minimal ven-
tricular dilatation and clear sensorium. A. Routine bipolar recording shows 114 to 6 to 7/sec. bursts
on the right side, mostly right frontal (strip 2 also strips 6 and 8). B. Monopolar recording of an-
terior quadrant leads with left ear reference shows predominant mixed bursts (3 to 4/sec.) in the un-
derlined right anterior quadrant leads (strips 2, 4, 6 and 8). C. But in 20 sec., bursts shift to some
left sided leads (strips 1, 3 and 7) still involving the right frontal lead (strip 2). Lack of burst in
lead 11 may be due to its short distance to left ear lead 21 (see figures 10 and 12, legends). Bilateral
bursts, parasagittal concentration, shift of bursts to left, right sided emphasis. genuine phase reversal

and some inter-areal asynchrony

(the last two characteristics are not shown here) are overall find-

ings interpreted as consistent with a lesion in or near posterior fossa more on the left.

DISCUSSION

The abnormal brain wave patterns in
posterior fossa tumors are difficult to ex-
plain. Such patterns are considerably more
indirect than those obtained in supra-
tentorial lesions, and therefore represent a
composite of reflected disturbances derived
from deep-lying pathology. Increased intra-
cranial pressure, compression of occipital
lobes, and involvement of brain stem and
adjacent cerebellar structures are possible
mechanisms which may lead to confusion in

tion of the ventricular system and sub-
arachnoid spaces, interference with vascular
supply by congestion and edema may exert
a profound influence upon intracranial phy-
siology. Since Walter (1936, 1936-1937)
differentiated between tumor and pressure
effects, considerable conflict has arisen re-
garding the specific relationship between
pressure and the EEG. Williams (1939)
considered edema in increased intracranial
pressure responsible for the slow wave ab-

.normality seen in the EEG. On the other
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hand, Scarff and Rahm (1941) noted that
ventricular decompression gave rapid dis-
appearance of slow activity in their record-
ings. Stewart (1941) experimentally study-
ing this problem, concluded that stretching
of nerve fibers by internal hydrocephalus
rather than increased intracranial pressure
was responsible for slowing of EEG activity.
Forster and Nims (1942) reported that in
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dilatation and a cloudy sensorium. Burst
activity rather than background slowing was
more common in cases with short duration
of symptoms. Background slowing and burst
activity were noted as being significantly
greater in the younger age groups (see
Lairy-Bounes and Fischgold, 1950).

In regard to the paroxysmal activity super-
imposed upon the disordered EEG of
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Case 37.

Right cerebello-pontine angle acoustic neurinoma.

Age 62, clear sensorium,

moderate papilledema and ventricular dilatation. Routine monopolar recording shows bilateral
parasagittal bursts of 214 to 3/sec. anteriorly and posteriorly, except in temporals which
are rarely represented at other times (not shown here) indicating intra-areal variability. Note
also some genuine phase reversal between frontal and other areas, inter-areal difference in
voltage and incidence and that the left frontal area is leading the others. Left sided emphasis
in incidence and voltage in different recordings (strip 1) with right sided shift (not shown

here) are other findings.

the laboratory animal. only pressures high
enough to produce obstruction to blood flow
would cause changes in the brain wave
pattern. In the presence of space-occupying
pathology, such a phenomenon certainly is
not confirmed clinically.

In our series, background slowing and
burst activity appeared most often in the

cases with the most marked ventricular

posterior fossa tumors, Bickford and Baldes
(1947) suggested that such burst phenom-
enon (particularly 2-6/sec.) might result
from excessive diencephalic discharges in-
itiated by an expanding third ventricle.
This is not confirmed clinically in all cases,
as six ol our cases with no papilledema and
mild ventricular dilatation showed marked
burst characteristics in the EEG. On the
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other hand, two cases showed marked ven-
tricular dilatation but very little burst ac-
tivity, Further, contralateral EEG dom-
inance cannot be explained on the basis of
this hypothesis.

Delta occipital frequencies were fre-
quently seen in our series and in those re-

ported in the literature (Holland 1941;
Rheinberger and Davidoff 1942; Smith et al.
1940; Walter 1938; Walter and Dovey
1944). This may be dué to compression of
the immediate supratentorial structure from
upward herniation of the brain stem and
cerebellum and bulging of the tentorium
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Case 6.

Large vermis medulloblastoma.

Age 9, clear sensorium, moderate

papilledema and mild ventricular dilatation. A. EEG shows 5 to 6/sec. bursts
rrom lateral aspect of the posterior quadrants of both hemispheres with right ear

lead as reference. The arrows
reversal between homologous areas.

certainly not as striking as in some of the others.

indicate genuine
The total EEG findings in this case are

(not instrumental) phase

Nevertheless mild bilateral

parasagittal bursts, mild right sided emphasis, rare left sided shift (not shown
here) in addition to genuine phase reversal (indicated by arrows) created the
suspicion about the existence of some deep midline abnormality or lesion more
to the left. B. The curve indicates that normally voltage is a function of inter-
electrode distance between skull leads until a plateau is reached provided one

disregards lobar specificity and individual difference.

This relationship helps to

correct for distance effect and estimate voltage gradient particularly in lateral
areas with alternate car ground recording or bipolar recording from lead pairs
having unequal distances (see legend, figure 12, A and B).
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cerebelli, a not uncommon complication of
posterior fossa space-taking lesions as em-
phasized by Ecker (1948).

In the light of recent experimental ev-
idence, the influence of the cerebellum and
the brain stem reticular formation on cor-

(1)
4

NTERAURAL \

OCCIPITAL
PROTUBERANCE
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L
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stimulation of the neocerebellar cortex of
the cat elicited high voltage fast discharges
from the cerebral cortex, particularly from
the opposite motor and premotor regions.
Carraro and Gualtierotte (1940) later con-
firmed these findings. Henneman, Cook,

ANTERIOR LATERAL
TRIANGELS A 8 B, ETC.

(14) B.&.
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Fig. 11
Case 10, Large left cerebellar and vermian astrocytoma. Clear sensorium, mild papilledema, marked venti1c-
ular dilatation. (i) Ringed left anterior lateral triangle, A, probably shows more 1}4/sec. waves than the
corresponding triangle, B, on the right; homolateral shift. (ii) Bilateral 114/sec. bursts (instrumentally
reversed) are seen within less then 10 sec., but with definitely more emphasis in the ringed right
anterior lateral triangle, B, (strips 5 and 7) than in the corresponding triangle, A, on the left. This case
shows no frontal, motor or premotor bursts like the other cases but instead shows bilateral bursts (1 to

2/sec. and abortive spike-and-waves)

in parieto-occipitals and true occipitals, and anterior and in-

teraural temporals and lateral premotors, moderate right sided emphasis, mild left sided shift and some

genuine phase reversal (not shown here).

ERROR : Triangles marked A and B in figure 11 should be marked C and D.

tical activity must be considered in any
attempt to clarify the basic factors behind
the EEG of posterior fossa lesions. The
predominant contralateral representation of
the cerebellar hemispheres in the forebrain
is at least consistent with the crossed EEG

dominance seen in our cases of infratentorial
tumors. Walker (1938) found that faradic

and Snider (1948) have also shown ex-
tensive cerebello-cerebral connections using
the evoked potential technique.
Investigations by Lindsley, Bowden and
Magoun (1949) and Moruzzi and Magoun
(1949) may be interpreted as suggesting
that disturbances of the brain stem reticular
formation either directly or indirectly in the
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presence of neoplasm may modify the final
cortical brain wave pattern recorded in the

EEG.
SUMMARY

1. EEG, clinical and pathoanatomical
data are presented for 37 patients with
posterior fossa tumors, verified at operation,
in 34 cases with histological confirmation.

B. K. BAGCHI R. L. LAM, K. A. KOOI and R. C. BASSETT

(a) Slowing of the background pattern
was usually associated with clouding of the
sensorium, short duration of symptoms, and
marked ventricular dilatation. This was
most evident in children and often when the
lesion was parenchymatous.

(b) The dominant cerebral change was
noted contralateral to the tumor site in 25

Alternate esr lsads
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Case 36. Large right cerebellar hemangioblastoma. Age 37, clear sensorium, no papilledema and

moderate ventricular dilatation. A. Background alpha voltage higher in lead 7 than 8 and bursts higher
in leads 7, 15, 17, and 19 than in 8, 16, 18, 20 with right ear lead 22 reference (strips 1, 3, 5 and 7).
B. Practical equalization of background wvoltage especially in leads 7 and 8 with left ear lead
reference 21, indicating wvoltage gradient in left hemisphere (see figure 10 B and explanation). Bursts

are not represented here as in A. This case shows much alpha positivity

in frontals and motors,

mild single 5 to 8/sec. bursts bilaterally, mild left temporo-parietal bursts, left sided background voltage

increase and rare shift of these phenomena to the right.

No significant characteristic except back-

ground voltage increase and mild single bursts is shown here.

A control series of 49 verified, unverified or
unrelated cases is considered in addition to
a large amount of other clinical material.

2. Abnormal EEGs were found in 32 of
the 37 cases. The following conclusions
appeared justified:

out of 28 lesions of the cerebellar hem-
ispheres.

(c) A moderate to large proportion of
cases showed bilateral synchrony, anterior
and/or posterior parasagittal concentration,
shift, inter-areal asynchrony aad intra-
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areal variability of burst activity in varying

degrees.
(d) If the following clinical conditions
are absent, namely, idiopathic convulsive

13-3
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3. A comprehensive scheme of localization
with a suggested posterior fossa workup is
described and the factors altering the EEG
in posterior fossa lesions are discussed.

Parasagittal Interaural Triangles,
2 end F, ete.
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Case 23. Large right cerebellar metastatic bronchogenic carcinoma.

13
Age 42,

clear sensorium, no papilledema and no ventricular dilatation. Rare low voltage
undulations in the ringed left parasagittal interaural triangle E, and bilateral
bursts of 13/sec. in both motors and premotors (not shown here) with no other
significant findings. On the basis of these rare EEG findings no posterior fossa

diagnosis is attempted.

disorder, temporal lobe seizure, cortical
atrophy, “degeneration” with or without
hypertension and acute vascular or trau-
matic condition, the EEG findings men-
tioned under (b) and (c) in a particular
record should arouse a definite suspicion
ccncerning the existence of a deep or poste-
rior fossa lesion. It is emphasized, however,
that a careful correlation between the
clinical data and EEG should be carried out
btefore the existence of such a lesion is
considered in diagnosis.
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