Acta Paediatrica Academiae Scientiarum Hungaricae, Vol. 13 (2), pp. 131 —138 (1972)

Electroencephalographic Patterns
in Herpesvirus Encephalitis

By

A. Svéktjs

Department of Paediatrics, University Medical School, Szeged

(Received February 1, 1972)

Serial EEG records have been taken in 4 virologically authenticated
childhood cases of herpesvirus encephalitis. While foci appear early in
adults, they develop comparatively late in children, diffuse phenomena
being prevalent in the first weeks. Attention is called to an early charac-
teristic EEG pattern (diffuse slowing with generalized repetitive spike-and-
wave discharges) which may carry Eathognomonic implications. Frequent

examinations in the early phase of t

ment of dehydration.

Herpesvirus induces local haemor-
rhagic necrosis in the brain, mostly
in the cortex of the temporal lobe.
Griffith et al. [3] induced herpes-
virus encephalitis in rabbit experi-
ments and detected the earliest signs
of cerebral damage in the EEG trac-
ings (convulsive discharges with ir-
regular slow background waves) ; these
signs preceded the clinical manifesta-
tions. It is recognized that the EEG
is grossly abnormal at the very onset
of the disease [1, 5, 6] which, how-
ever, isnotregarded aspathognomonic
[2]. Osvath etal. [4] described clini-
cal and laboratory data in respect of
four virologically proved cases of
herpes encephalitis of which serial
EEG records were made. Since no
serial EEG tracings are available
regarding children, it seems justified
to describe our findings in this re-
spect.

e disease facilitate a rational employ-

Material and Method

Four EEG records were made of one,
10 of another, 9 of a third and 15 of a
fourth patient. Examinations in respect
of three patients were made according to
clinical requirements, while one patient
who had been admitted 30 hours after
the onset of the disease was examined
over 3 weeks every second or third day.
After discharge the children except pa-
tient No. 1 were re-examined at 2 to 4
month intervals.

The records were taken by means of
an 8-channel Elema-Mingograph, 10 elecr
trodes and, in the majority, bipolar leads.
The patients received no sedatives during
EEG. Each tracing was promptly evalu-
ated, thereafter all records were visually
re-assessed. .,

i1
Case Reports and Results

Case 1. I. K., male, 11 years of age.
10th day: confusion, agitation, nystagmus.
EEG shows diffuse slowing, incoordina-
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132 A. Svékus: Herpesvirus Encephalitis

tion and periodic high delta activity (Fig.
1A).
17th day: accessible; nystagmus still
perceptible. EEG shows less general slow-
ing, predominance of slow episodes on the
right side with precentral-temporal ma-
xima.
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disappearance of spikes and the predomi-
nance of irregular delta-subdelta activity
(Fig. 2B).

5th day: appearance of discrete theta
superposition. 7th day: clearing up of
consciousness, cessation of twitching. Theta
activity more pronounced.

] 1501iv1
Sec 1sec

Fig. 1. EEG curves of patient No. lon the 10th, 24th and 46th day of the disease.
Identical leads

24th day: side difference still persist-
ing (Fig. IB): hyperventilation induces
protracted slowing on the right-side.

45th day: free from symptoms and
complaints. Striking labile activity with
reference to age; closure of the eyes pro-
vokes slow episodes; disappearance of side
difference (Fig. 1C).

Case 2. S. N., male, 4 years of age. 2nd
day: unconsciousness following prolonged
generalized convulsions. EEG reveals bila-
teral repetitive spike and wave complexes
with high delta waves in the background
(Fig. 2A).

3rd day: dehydration; soporose condi-
tion; twitching of extremities. EEG shows

10th day: predominance of theta waves
(Fig. 2C). No more complaints after
dehydration.

14th day: recurrence of marked slow-
ing (Fig. 2D).

17th day: repeated dehydration pro-
duces reappearance of theta waves.

21st day: disappearance of symptoms,
cessation of complaints. The EEG pat-
tern shows labile, fast theta activity with
moderate left-side slowing (Fig. 2E).

34th and 66th days: gradual readjust-
ment of background activity with persist-
ing left temporal slowing.

Case 3. M. C., male, 2 years of age. 4th
day: somnolence and occasional convulsions
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Fig. 2. EEG curves of patient No. 2 on the 2nd, 3rd, 10th, 14th and 21st day of the disease.
Leads (downward) in the records C and E: T4—P4/ P4—0 2/ T3—P3/ P3—0j
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after three days of unconsciousness and
generalized convulsions. EEG shows dif-
fuse high delta-subdelta activity.

13th day: agitation, disorientation.
EEG pattern still slow and irregular with
sharp temporal-precentral waves on the
left side (Fig. 3A).

21st day: acceleration of electric ac-
tivity. No signs of excitation.
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ents between the theta waves with left-
side predominance.

28th day: signs of excitation more pro-
nounced on the right side (Fig. 4B).

46th and 74th days: signs of slowing
and moderate excitation with right-side
predominance.

84th day: improvement of clinical con-
dition. Predominance of slow theta aetiv-
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Fig. 3. EEG curves of patient No. 3 on the 13th and 27th day and in the 7th and 9th
month. Detail B shows the terminal phase of hyperventilation. Identical leads

27th day: diminished reactivity of left
hemisphere during hyperventilation (Fig.
3B).

7th month: temporary relapse with
restlessness, ataxia and vomiting. EEG:
moderately labile activity with persistent
left-side parieto-occipital low frequency
focus (Fig. 3C) which — while the electric
activity is gradually becoming normal —
remains demonstrable after three (Fig.
3D) and again after six months.

Gase 4. E. S., female, 4 years of age.
8th day: somnolence, agitation, hypoten-
sion. High, irregular delta waveswith super-
posed low theta activity which is more
marked on the left side (Fig. 4A).

14th day: appearance of sharp transi-

ity; the right side is somewhat slower;
no signs of excitation.

Four and a half months after the onset
of the disease (with home care, growth,
and freedom from convulsions in the
meantime), appearance of diffusely accel-
erated electric pattern with bilateral
spike-and-wave paroxysm. Twitching on
the right side despite anticonvulsive treat-
ment followed by readmission; signs of
excitation become more pronounced after
another two weeks on the left side.

Six months after onset of the disease
(right-side central facial paresis and hemi-
plegia), reappearance of marked slowing
with increasing convulsive activity (Fig.
4C). Dehydration suppresses the signs of
excitation; an EEG, made 4 days later,
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Fig. 4. EEG curves of patient No. 4 on the 8th and 28th day and in te 6th, 8th and 9th month. Lead in
the record E: Fp2—T4/T4—02/Fp!—T3T3 Ot/T4 F4/F4 F3F3 T3/T4 T3
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shows slow left-side predominance with
strikingly low amplitude. Persistence of
slow activity with very low amplitude
after 3 days and after further 3 weeks
(with peritoneal dialysis on account of
uraemia in the meantime); especially
pronounced depression in the left precen-
tral region (Fig. 4D). After improvement
of general the condition and absence of con-
vulsions renewed signs of excitation with
left-side predominance 3 months after
the onset of relapse (Fig. 4E). After
another 3 months further increase of con-
vulsive activity despite antiepileptic treat-
ment.
T

Discussion

Herpes encephalitis is a focal necro-
tizing process with overwhelmingly
temporal localization. Reports on
adult cases stress focal slowing. Our
four children patients were initially
characterized by generalized slowing,
dissolution of background activity
and irregular delta episodes. In pa-
tient No. 2 slowing was accompanied
by signs of diffuse excitation. The
EEG made in this case 30 hrs after
the appearance of the clinical symp-
toms suggested diffuse oedema inter-
fering with generalized convulsive ac-
tivity. In contradistinction to the
typical encephalitis curve of the
other three children, the character-
istic and unique pattern of the trac-
ing in question justifies the ten-

* The EEG taken in another ease of
encephalitis (N. V. J., a boy of 3y2years) 6
hrs after the onset of the disease presented
an essentially similar picture. Marked slow-
ing was associated with generalized spike
and wave discharges, and the hemispheres
differed in respect of convulsive activity.
We diagnosed the case as herpes encephali-
tis, but virological analysis failed to sup-
port the diagnosis. The child was discharged

tative assumption that its appearance
at the very onset of the disease may
carry differential-diagnostic implica-
tions.* That both the slowing and the
signs of excitation appeared at the
beginning in a diffuse form, notwith-
standing the focal nature of the pro-
cess, was in our opinion attributable
to the immaturity and enhanced
reactivity of the infantile brain.
Although to be expected on patho-
logic grounds, the side difference
(focal excitation or slowing) was de-
tected fairly late in three cases (on
the 13th, 17th and 21st day, re-
spectively). This was especially strik-
ing in case No. 2: not less than 7 re-
cords had been taken between the
2nd and the 17th day, and only the
eighth record, made on the 21st day,
revealed the side difference. In the
clinically most severe case, No. 4, a
side difference was manifest in the
first EEG already (on the 8th day),
and the signs of excitation appeared
mostly on the left side during two
weeks. The focus of excitation shifted
thereafter to, and persisted on, the
right side in the 3rd and the 4th
week. This early misleading asym-
metry might have been due to that the
generalized phenomena of excitation
were to some extent prevented from
becoming manifest because of in-

after two months in animproved condition,
but a low frequency focus still persisted
at follow-up examinations. Herpesvirus as
the causin(l; factor was virologically and
serologically proven on the occasion of a
relapse with convulsions and unconscious-
ness in March, 1972. At this time the EEG
?howed a marked slowing on the same
ocus.
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creased oedema on the side of the
permanent focus.

The appearance of a slow focus was
temporary in the clinically mildest
case No. 1 and has disappeared
by the 6th week, while in a case of
complete recovery and in two cases
of relapse it still persisted after 6 and
12 months, respectively, raising there-
by the probability of organic damage.
The stability of the focus may have a
prognostic significance, but the num-
ber of our cases was too smallto justi-
fy general conclusions.

The relapse after 6 months in Case
No. 4 must have been caused — on
the evidence of a renewed increase
in the antibody titre — by herpes-
virus reinfection. Renewed signifi-
cant slowing of the waves in that
period agrees with the presence of
encephalitic oedema, while the sub-
sequent prolonged decrease in ampli-
tude must have been due to the
uraemia. However, prior to the re-
lapse we found first bilateral and
then a markedly left-side increase
of convulsive activity. This “new
focus” may have been originated
from the fact that, damaged as the
right hemisphere had already been,
oedema and uraemia aggravated the
condition still further. It is, however,
likewise possible that, considering
the development of right-side paresis,
a few weeks before the relapse, a
fresh encephalitic necrosis or some
vascular injury provoked a truly
new focus on the left side. Further
follow-up examinations may eluci-
date this problem.

By serial examinations, started
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at an early stage, we have obtained a
true picture of the course of herpes
encephalitis; dehydration ensured a
more promising prognosis than is
generally believed to characterize
adult cases. Although 4 cases do not
allow conclusions, it seems advis-
able to make EEG records every
second or third day, even if the
clinical condition is unchanged. De-
velopment of a side difference in the
2nd or 3rd week may point to her-
pesvirus as the pathogenic factor;
early signs of cerebral oedema, re-
vealed by EEG, point to the necessity
of intensive dehydration, a thera-
peutically decisively important meas-
ure.

*

While the present paper was in press,
Itris and Taylob described the EEG pat-
terns of 20, mostly adult cases of herpes-
virus encephalitis [I11is, L. S., Taylob,
F. M.: The electroencephalogram in herpes
simplex encephalitis. Lancet 1, 718 (1972)].
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