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SYNOPSIS

A description, based on observations of about 500 cases over
seven years, is given of the clinical features of virus meningo-encephal-
itis as it occurs in Slovenia.

The course of the disease is generally diphasic-a prodromal
stage being followed, after a quiescent period of a few days, by the
meningo-encephalitic stage proper. Blood counts show leucopenia
in the prodromal stage and neutrophilic leucocytosis in the meningo-
encephalitic stage. Another characteristic feature is the almost
regular increase of protein in the cerebrospinal fluid from the onset
of the disease.

It is pointed out that there is a considerable diversity of clinical
phenomena in different patients, which often makes it difficult to
diagnose the disease on clinical grounds alone. It is also frequently
difficult to differentiate clinically between virus meningo-encephalitis
and tuberculous meningitis or poliomyelitis.

Since the summer of 1947 we have been observing the regular appearance
of a relatively benign form of meningo-encephalitis in a fairly small area
near Ljubljana, in north-western Yugoslavia. The clinical picture of the
cases which occurred up to 1952 was that of a meningitis which showed no
symptoms of encephalitis. Our etiological, epidemiological, and clinical
knowledge of the disease was greatly improved by the large number of
cases in the wide-spread epidemic of 1953 ; in many of these cases we found
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encephalitic symptoms. The discovery of these symptoms was probably
due to closer observation of the cases than in previous years, and we were

thus able to ascribe a meningo-encephalitic character to the disease.
Our observations cover about 500 cases in the period between 1947

and 1953, and show a clinical picture, more or less modified, as follows

General Development

In cases with characteristic features, which represent about 50% of the
total, the disease is diphasic: the prodromal stage is followed by an interval
of a few days without fever, and then comes the actual meningo-encephalitic
stage (fig. 1). This is the typical course of the disease. Two variant courses

were also noticed: one in which the prodromal stage was only rudimentary
and thus unnoticeable (about 33% of cases), and the other in which the
disease developed gradually with slowly increasing symptoms and fever
until meningo-encephalitis developed fully.

FIG. 1. TYPICAL TEMPERATURE CHART FOR VIRUS MENINGO-ENCEPHALITIS
(SCHEMATIC)
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We have succeeded in isolating the virus from the peripheral blood of
the patient in the prodromal stage (see page 513), but we have failed to isolate
the virus in the encephalitic stage. Thus we are inclined to believe that, on

analogy with other virus diseases of the central nervous system, the pro-
dromal stage is the phase of viraemia and the meningo-encephalitic stage
the phase in which the central nervous system is attacked.
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Incubation Period

Since we consider that the tick Ixodes ricinus is the main transmitter of
the disease (see page 491), the incubation period of the disease is taken to
be the time from the bite of the tick until the first symptoms appear. In
cases where the patient has only once been bitten by the tick, or has only
once visited the forest, the incubation period can be stated fairly precisely.
We have found this period to be variable; the shortest time is four days
and the longest three weeks. The causes of a shorter or longer incubation
period are still unknown. At all events, there are no symptoms during the
incubation period, which in most cases lasts about ten days.

Prodromal Stage

Histories of patients indicate that the prodromal stage precedes the
actual attack on the central nervous system in about 50% of cases. The
epidemiological circumstances in 1953 were extremely favourable to the
spread of the disease, and as a result we were able to observe 24 cases in
their full development, including the prodromal stage, at our clinic.

On the whole, the prodromal stage gives a picture of a short influenza-like
illness with meningeal symptoms. Its beginning is rather sudden and often
severe. The fever rises rapidly to about 390C, accompanied by headaches
and vomiting. The patient often complains of vague abdominal pains,
although no pathological changes are noticeable in the abdomen. Examina-
tion shows redness of the face and conjunctivae. There is slight redness of
the larynx but no symptoms of the heart or lungs. Here and there on the
chest and in the abdominal region, reddish, slightly elevated spots, presum-
ably caused by tick bites, are frequently observed ; they are not unlike
roseola typhosa. In a very few cases (about 4 %) the spleen may be somewhat
enlarged.

The outstanding features are those of meningeal irritation, such as
stiffness of the neck, Amoss's sign, and sometimes a possible or even
definite Kernig's sign. In all cases where a lumbar puncture was performed,
the fluid proved quite normal, although generally under raised pressure.
As a rule, the patients experienced relief after a lumbar puncture.

The blood picture shows typical leucopenia (2,000-5,000 cells), small and
large lymphocytes frequently prevailing, and no eosinophiles. We are
inclined to consider this leucopenia as the characteristic feature of the
prodromal stage.

The sedimentation rate is normal.
After two to five days the temperature falls to normal, the symptoms of

the central nervous system disappear, and the disease enters the quiescent
period.
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A large number of patients pass through such a light form of the pro-
dromal stage that they are unaware of being ill and carry on with their
work. By the time the actual meningo-encephalitis breaks out with relatively
severe symptoms of the central nervous system, the patient has already
forgotten about his prodromal stage. In only about 50 % of cases can the
occurrence of the prodromal stage be established by questioning the patient.

On one occasion we were successful in isolating the causative agent of
the disease from the peripheral blood during the prodromal stage.

Quiescent Period

Between the prodromal stage and the actual meningo-encephalitis, the
patient is relatively free of symptoms for about 4-20 days-10 days on the
average. The temperature is normal, most patients feel well, and only a few
patients complain of headaches and slight photophobia.

The blood count continues to show leucopenia. An increase in the
leucocyte count indicates the ending of the quiescent period.

Meningo-Encephalitic Stage

Though the main stage of the disease may start slowly with gradually
increasing severity of symptoms, it more usually starts relatively suddenly
and severely. Within a few hours a serious clinical picture develops, with
high fever, splitting headache, and incessant vomiting. In 10% of the cases
the patient soon loses consciousness and falls into a coma or becomes
delirious. Even in milder cases we have noticed mental confusion, somno-
lence, and difficulties in speech.

The symptoms of meningitis are very evident in severe cases, but in mild
cases they are noticeable only upon careful examination of the patient. We
have never come across true opisthotonos, which we are accustomed to
finding in cases of purulent meningitis, but we have met with more or
less evident stiffness of the neck, and very often also with other meningeal
symptoms such as Amoss's, Kernig's, and Brudzinski's signs. Mild cases
of stiffness of the neck have been noticed only when the mobility of the
patient's neck was tested while he sat in bed with straightened knees.
We would point out that such an examination is desirable for any febrile
patient, since there is always a chance of overlooking a mild case of menin-
gitis. We have also found a considerably changed cerebrospinal fluid in
cases with very slight stiffness of the neck.

The cases from the 1953 epidemic showed for the first time obvious
encephalitic and encephalomyelitic characteristics, although in most cases
the clinical picture could have been considered identical to the clinical
picture of meningitis. In six cases we observed a severe general tremor and
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nystagmus, in three cases diplopia, and in some severe cases giddiness,
anisocoria, and retention of the urine. In six cases there was transient
paralysis of one or both sides of the face, in four cases paralysis of the
shoulder regions, and in two cases paralysis of the muscles of mastication.
The paralysis is flaccid and starts during the first days of this stage of the
disease. There is no sensory disturbance, and we are thus reminded a little
of poliomyelitis.

Among the physical signs may be mentioned redness of the conjunctivae,
a coated tongue, and sometimes enlargement of the spleen.

Lumbar puncture reveals a clear and slightly opalescent fluid under
raised pressure, which, by laboratory tests, proves to be pathological.

The number of cells in the cerebrospinal fluid is increased to 30-400 per
mm3, both neutrophiles and lymphocytes being present in various relation-
ships ; the former are frequently the more numerous.

We think that the almost regular increase of protein, which has been
shown to appear from the beginning of the disease, is a characteristic
feature. The Pandy reaction is nearly always clearly positive. Quantitatively,
values of 30-190 mg per 100 ml may be reached. In about 10% of cases, we
have found a frail network-like formation on cerebrospinal fluid left to
stand for some time; it ususally occurs with the first fluid drawn, but it
may also occur with the fluid of later punctures.

The glucose level in the cerebrospinal fluid is either normal or increased-
sometimes even considerably increased-and may reach values of 100-110
mg per 100 ml.

In the later stages of the disease the number of cells in the spinal fluid
diminishes. The protein decreases as well, of course, but more slowly than
the number of cells. The percentage of lymphocytes continues to increase,
so that in about 2-4 weeks lymphocytes only are found, although in small
number. The fluid generally becomes normal in about 4-6 weeks, and only
exceptionally is it still pathological after 5-6 months.

We have been unable to draw a clear parallel between the gradations of
change in the cerebrospinal fluid and the severity of the clinical manifesta-
tions, although it seems that the more severe is the attack of disease, the
higher is the number of cells. However, there are numerous exceptions.

The count of leucocytes in the blood shows characteristic changes. The
leucopenia prevailing during the prodromal stage and the quiescent period
develops into a definite neutrophilic leucocytosis in the meningo-encephal-
itic stage. We may find 9,000-17,000 leucocytes per mm3, with 80 %-90 %
of neutrophiles. Eosinophiles are usually absent. Leucocytosis disappears
as the temperature falls, the blood again becomes leucopenic, and the count
reverts to normal with a great increase in eosinophiles within one or two
weeks after normal temperature has been reached.

During this main stage of the disease the sedimentation rate is normal
or only slightly accelerated.
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Course of the Disease

So far we have recorded no deaths from this disease, which seems to
be of a benign type in our endemic area; however, we cannot prove that
certain unexplained deaths, attributed on symptomatic grounds to acute
encephalitis in recent years, were not due to it. These occurred at a time
when we were unable to make a certain diagnosis of virus meningo-
encephalitis.

The duration of the meningo-encephalitic stage varies considerably: it
is sometimes 2-4 days but more generally 8-10 days. The fever lasts for the
same length of time and may be irregular, remittent, or sometimes inter-
mittent.

It is very impressive to watch the speed with which even the most serious
conditions may suddenly improve. After the first lumbar puncture headache
is considerably relieved and vomiting usually stops. The fever does not
seem to be influenced by lumbar punctures. A further improvement then
sets in quickly. Most patients feel very much relieved when the fever has
gone, some even when the fever has merely diminished. The stiffness of
the neck, although less pronounced, persists for one or two weeks after the
fever. Standing up usually causes discomfort and a headache, a run-down
feeling and giddiness. About four weeks after the onset of the meningo-
encephalitic stage most patients are fit to convalesce at home.

The more or less clearly marked symptoms of encephalomyelitis, which
we found in 30% of our cases in 1953, proved to be of a transient nature in
95 % of these cases and completely disappeared when the fever ceased.

Convalescence

Examinations of all our patients during their convalescence showed that
even during that period certain symptoms persist for months : for instance,
headaches, inability to concentrate, slight changes in the patient's normal
character, and irritability. Headaches occur mostly if the patient works,
and especially if his head is not protected from the sun.

In certain cases we found that even after eight months the cerebrospinal
fluid still showed considerable changes; in such cases the patients complained
of chronic headache. Thus the endemic meningo-encephalitis may assume
the clinical appearance of chronic meningitis.

About 50% of patients had no symptoms to complain of during their
convalescence.

Sequelae

Of the patients we have been able to follow up, four, who fell ill in 1953
and were paralysed, still suffer from paralysis with atrophy of the muscles
(i.e., after eight months). One of them suffers from paralysis of the right
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trapezius and pectoralis major. The strength of the right hand is also re-
duced, although there is no noticeable weakening of the forearm muscles.
Another patient suffers from a paralysis of the muscles supplied by the right
median nerve and the two remaining patients suffer from paralysis of the
muscles of mastication on both sides of the face, which has a very unpleasant
effect. The case with paralysis in the shoulder regions reminds us of the
typical paralysis of Russian spring-summer encephalitis.

Variations in the Course of the Disease

As mentioned earlier, the course of the disease frequently deviates from
the norm, in that either the prodromal stage is so little marked that the
patient is unaware of it, or the disease progresses from the prodromal to
the meningo-encephalitic stage with constant changes for the worse and
without passing through the quiescent period.

The diversity of the clinical picture may be illustrated by two cases. In
one, the patient passed through the prodromal stage with the characteristic
symptoms fully developed; after an interval of 10 days the expected rise
in temperature occurred, with all the clinical signs of meningitis and with a
typical leucocytosis; however, the cerebrospinal fluid remained quite normal.
In the other case, the patient, whom we observed from the very onset of the
disease, underwent the expected meningo-encephalitic stage with positive
cerebrospinal-fluid findings, but without the slightest rise of temperature.
It is apparent, therefore, that one must bear in mind the great possible
diversity of clinical phenomena which may often cause difficulties in making
the clinical diagnosis.

Diagnosis

On the basis of our experience up to this time, we can, in clinically well-
marked cases, make a diagnosis of endemic meningo-encephalitis with
reasonable certainty. In our opinion the disease may be more easily recog-
nized by looking for the following diagnostic features

(1) The definite diphasic course of the disease.
(2) The characteristic sudden change from leucopenia in the prodromal

stage to neutrophilic leucocytosis in the meningo-encephalitic stage.
(3) Increased protein in the cerebrospinal fluid.
In making a diagnosis we have, of course, to take into account the

epidemiological factors, such as the season (May to September with the
peak in July), whether the patient lives in an endemic area, and whether
there is a previous history of tick bites or visits to forests.

With all these observations we may reach a diagnosis of greater or lesser
probability. But the clinical diagnosis must, of course, be confirmed by a
serological diagnosis, which is discussed in the following article (see page 516).
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Differential Diagnosis

There are two particular diseases that cause the greatest difficulty in
making a differential diagnosis: tuberculous meningitis and poliomyelitis.

It is frequently impossible to exclude the possibility of tuberculous
meningitis: the indefinite clinical picture, with a cerebrospinal fluid which
certainly suggests tuberculous meningitis, leads us to apply specific therapy
in many cases. However, in a few days the patient's condition improves,
with a speed that is by no means expected of tuberculous meningitis given
the present therapeutic possibilities.

The difficulty in differentiating poliomyelitis is due to the fact that
diagnosis of that disease is based on purely clinical grounds. It is very diffi-
cult to make a distinction between it and endemic meningo-encephalitis
owing to the presence in both of flaccid paralysis without sensory dis-
turbance, positive cerebrospinal-fluid findings, and acute febrile attacks,
and to the main occurrence of both during the summer season. Only with
the help of serology can we make a clear distinction between the two in
certain cases.

Mumps meningitis may be recognized clinically by the large number of
cells in the cerebrospinal fluid. A positive serological finding for mumps
meningitis clears up any doubts.

Some diseases of the typhoid and paratyphoid group, leptospirosis,
lymphocytic choriomeningitis, and Q fever are sometimes accompanied by
serous meningitis. All serological tests for these diseases were negative.

Therapy

So far no antibiotic has proved effective. In any case, it would be
difficult to judge the therapeutic effect, since the duration of the disease is so
variable. Apart from the lumbar puncture we have confined ourselves to
symptomatic treatment.

Influence of Age

Our observations show that the clinical manifestations are more severe
the higher is the age of the patient. Dividing our patients into two groups-
one below and the other above 30 years of age- we have found that the
duration of the disease with the younger group was on the average 6.4 days,
and with the older group 8.8 days. The contrast is still greater if we compare
the number of patients struck by permanent paralysis. The ratio between
the younger and the older group is 1: 3, i.e., 75% of the patients suffering
from paralysis belong to the older group.
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Comparison with other Endemic Virus Diseases
of the Central Nervous System

It is not possible to differentiate clinically between laboratory infection
due to the louping-ill virus and Slovenian endemic meningo-encephalitis
in the final stage.4'5

Russian spring-summer encephalitis differs from the disease described
in this paper first of all by having no prodromal stage, and then by presenting
a more serious clinical picture; the mortality is high, and the paralysis
permanent and especially frequent in the shoulder region.'

The European type of Russian spring-summer encephalitis resembles the
Slovenian disease more closely, since it occurs in much milder form.1

The Czechoslovak 2,3 and Austrian (G. Grinschgl-personal communi-
cation) types of meningo-encephalitis are clinically identical to the Slovenian
type of disease, except that the latter has so far appeared in a milder form.

The relation of Slovenian meningo-encephalitis to the West Nile virus
calls for further investigation.

RItSUM1!

Depuis 1947, les auteurs ont suivi I'apparition reguliere de cas relativement benins
de meningo-encephalite dans une region peu etendue du nord-ouest de la Yougoslavie,
pres de Ljubljana. Les cas survenus jusqu'en 1952 presentaient les sympt6mes cliniques
d'une meningite, sans encephalite. En 1953, des sympt6mes encephalitiques apparurent
chez plusieurs malades. L'epidemie qui s6vit cette annee-la permit de preciser et de
completer les no.tions acquises jusqu'alors.

Sous sa forme typique, la maladie presente deux phases: le stade prodromique et
la phase principale, separes par une periode de quiescence apyretique. Dans 33% des cas,
cependant, les prodromes ont passe inapercus. Dans d'autres cas, la maladie s'est deve-
loppee graduellement.

Les auteurs ont pu, dans un cas, isoler le virus du sang dans la periode prodromique,
mais jamais au stade encephalitique. I1 semble que, comme dans d'autres viroses, cette
premiere periode coincide avec la viremie, qui precede I'atteinte du systeme nerveux.

Si l'on admet que la tique Ixodes ricinus est le vecteur principal du virus, on peut
considerer comme periode d'incubation le laps de temps qui separe la piqfure de l'appari-
tion des premiers sympt6mes. Elle est de quatre jours a trois semaines, le plus souvent
de 10 jours. Les prodromes - qui precedent l'atteinte du systeme nerveux dans 50% des
cas environ - affectent l'allure d'une grippe, avec, parfois, des symptomes meninges
(fievre, cephalee, vomissements, raideur de la nuque, signe d'Amoss ou de Kernig plus
ou moins nets). La vitesse de sedimentation n'est pas affectee. La leucopenie est un des
caracteres typiques de ce stade. Apres deux a cinq jours, la temperature baisse, les symp-
t6mes nerveux disparaissent et la maladie prend une forme latente qui dure elle-meme
de quatre a vingt jours, en general 10 jours. La fin de cette periode coincide avec la fin
de la leucopenie. La phase principale de la maladie survient alors brusquement. Elle
est d'emblee grave: fievre, cephalee intense et vomissements continus. Dans 10% des
cas, le malade perd conscience, d6lire ou entre dans le coma. Dans les cas benins, seul
l'examen attentif du malade permet de deceler les sympt6mes meninges.

Les cas survenus en 1953 presenterent, pour la premiere fois dans l'histoire de la
maladie, des caracteres encephaliques et encephalomyelitiques, bien que le plus souvent,
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le tableau clinique de la maladie ait paru semblable A celui de la meningite. Dans six cas,
on a observe du nystagmus, dans trois cas de la diplopie, dans les cas graves des vertiges,
de l'anisocorie et de la retention d'urine. Dans six cas, iH y eut des paralysies passageres
de la face, dans quatre cas des paralysies de l'epaule et dans deux cas des paralysies des
muscles de la mastication. La paralysie est flasque, sans atteinte sensorielle et d6bute
d&s les premiers jours. L'accroissement, d&s le debut de cette phase, du taux des proteines
du liquide cephalo-rachidien est un caractere typique. La leucopenie observee durant
les phases initiale et latente evolue en leucocytose neutrophile (9000-17 000 leucocytes,
80-90% de neutrophiles). La leucocytose disparait avec la chute de la temperature, le
sang redevient leucopenique. Le stade meningo-encephalitique dure environ 8-10 jours.

Jusqu'A maintenant, on n'a pas signale de deces dus A cette maladie. Toutefois, iH
est possible qu'elle ait ete la cause de certains deces attribues A une encephalite aigue.
L'etat du malade s'am,liore parfois avec une rapidit6 surprenante. Une ponction lom-
baire allege la cephalee et fait cesser les vomissements. La chute de la temperature amene
une nouvelle am6lioration. Quatre semaines apres le debut de la phase meningee, la
plupart des malades sont en convalescence. Pres de 50% des malades se plaignent de
malaises durant cette periode. Le liquide c6phalorachidien peut rester anormal pendant
huit mois.

Quatre parmi les malades de 1953 souffraient encore, huit mois apres la fin de leur
maladie, de paralysies avec atrophies musculaires (trapeze droit, grand pectoral, muscles
innerv6s par le nerf median droit, muscles de la mastication). La paralysie de la region
de l'epaule observee dans un cas rappelle celle que provoque l'enc6phalomyelite vemo-
estivale russe.

L'evolution diphasique de la maladie, le changement brusque de la leucopenie en
leucocytose neutrophile, l'accroissement des proteines dans le LCR sont autant de criteres
qui permettent de diagnostiquer cette affection avec quelque sufrete. Le diagnostic serolo-
gique devra appuyer le diagnostic clinique.

La maladie peut etre confondue avec la meningite tuberculeuse et la poliomyelite. I1
est souvent impossible d'exclure l'infection tuberculeuse, et seule la serologie permet le
diagnostic differentiel avec la poliomy6lite. Aucun antibiotique n'est efficace contre la
meningo-encephalite slovene. Outre la ponction lombaire, on n'applique qu'une thera-
peutique symptomatique. Les manifestations cliniques sont d'autant plus graves que le
malade est plus age: 75% des paralysies sont apparues dans le groupe d'Age de 30 ans
et plus.

La comparaison avec les affections analogues conduit aux conclusions suivantes
I1 n'est pas possible de differencier cliniquement les infections de laboratoire dues au
virus du louping-ill de la meningo-encephalite slovene au stade final. L'encephalomy6lite
verno-estivale russe n'a pas de stade prodromique et affecte un caractere clinique plus
grave (la paralysie est permanente et particuliRrement fr6quente dans la r6gion de l'epaule).
La forme europ&enne de cette derniere maladie, qui est plus benigne, pr6sente des ressem-
blances avec l'affection slovene. Les types de meningo-encephalite decrits par les auteurs
tch6ques et autrichiens sont cliniquement identiques A ceux de la maladie decrite en
Slov6nie bien qu'ils soient plus graves.
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