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2 INTRODUCTION I

on following vaccination, many times following measles or other ex-
anthematous diseases, a pathologically different reaction of the C.N.S.
is sten (haemorrhagic, or encephalopathic), a point which is not
mentioned by many authors. B. Walthard and K. M Walthard
(1958), in their article on encephalitis following vaccination, variola,
measles or varicella, give the impression that the only type of cerebrat
reaction following these diseases is perivenous encephalitis, they then
must accept the encephalopathic changes, found as the only changes
in many cases, as a fiulminant reaction. They do not mention other
reaction types. For us it is precisely the occurrence of these negative
cases which, in the future, must give us a better understanding of the
“ insame Ausl hani ” (H. Jacob, 1958, p. 6g2) m
diseases of the C.N.S. and the complicating factors which can alter
the primary histopathological picture.

As a working hypothesis we accept for the present that perivenous
microglial infiltration in a demyelinated area is caused by a specific
factar, erther endogenous, or exogenous in origin. IV accept that in
biology as well as in physies the same cause, acling on the same tissue must
have the same effect. Van Bogaert (1950, p. 234) speaks of a standard
form of reaction of the nervous tissue, determined by the tissue jtsell
and independent of the causative agent. For us the character of this
causative agent is as important as the endogenous constitution for the
occurrence of perivenous encephalitis. If the speafic factor swere
endogenous, it would mean a certam reaction type of the individual,
as accepted by Scholz, H. Jacob and others. Probably this holds true
1n many cases when differences n heredity (van Bogaert, 19375
Sillevis Smutt, 1952} ar constitution exist. These latter are acquir
by the patient duning life (allergic sensitization, preceding bram
diseases, changes in the blood-brain barrer, etc.).

However, if the factor were exogenous, then the difference betwcen
perivenous encephaliis and other types would depend on a factor
which mught be a Inang agent or some kind of antigen ot other toxic
substance Perhaps we must not even think of a factor necessary to
produce the pervenous type, but rather of the fack of a factor
prohsbting this type of histopathological reaction to occur.
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We wish again to stress the specificity of pesivenous glial prolifer-
ation, because when for example haemorrhage occurs in postvaccinial
encephalitis, this may bc due not to the vaccination, but to another

ddnional factor {e.g. bronct or another infection} and
is therefore not an essential pan of the discase we are discussing (see
Chapter 3, b. 4). Many authors do not differentiate between these
pictures and then, when finding haemorrhages in one case of peri-
venous encephalitis, state that this belongs to the histological picture
of this disease; a conception we do not wish to adopt.

I will use, in the following pages, the name mrcroghia encephalitis to
separate this particular type from other pathological changes. This
is necessary becanse, in many articles on postvaccinial encephabus,
no differentiation is made between this microglial type and embohc
encephaltis, and certain vascular encephalopathies, Formerly they
have always been grouped together and n statistics and tables no
distinction was made, which, in my opinion decreases their value.
The name pertzenous encephalitis, coined by Spatz for the same purpose,
is now used by many authors for cases of postvacanial encephahtis
clinrcally diagnosed before an autopsy could prove this diagnosis—or
disprove it. Radermecker (1937). 2 girl recovered after encephahtis
following vancella, six days after the skin eruption, but she was
exposed to the sun the day before. This case may as well have been
msolation, and the name perivenous encephalitis should not be used
This name is also often used in the liserature for circulatory disturb-
ances. Zulch (1954) descnb:s hls cases g, lO and 1 oas !yplcal
pernvenous no fe is
mentioned and the descnption points to 3 vascular ¢ ongm of these
focs Moller (1945) uses the name penvenous encephalitis for many
cases, including foct with central necrosis with a lymphocyte cuff
(plate III, Fig E). It1s for this reason that, in the subsequent study,
the name mcroghal encephalitis will be exclusively used for cases tn whick
autopsy proved this p ! bpe of encephalitis to be present,

A further restriction s necessary to differentiate mu:roglin en-
cephalius from those cases of disseminated cncephalnm, elitts in which

pernascular foa of demyehnation and ion occar,




4 INTRODUCTION 7

but which show a marked reaction of the vessel walls, proliferation
of histlocytes and plasma cells with often much larger lesions and
fewer foci. The clinical course also differs; it may be subacute or
recurrent. For these cases the name perivenous encephalitis is also
often used (van Bogaert, 1950; Lhermutte, 1950) and, therefore, we
prefer to use a special name for the material under discussion.

In examining the pathology of the Dutch cases of postvaccinial
encephalitis, our attention was soon drawn to the fact that infants
under two years never showed the wellknown histological picture
{de Vries, 1955), but they did show other changes which ranged from
embotic encephalitis to encephalopathy. It also became apparent that
microglia encephalitis is a separate disease recognised as new in 1923,
which follows only a few (exanthematous) diseases and shows a sharply
defined clinical course. These facts enabled us to describe many cases
in detail, thereby helping to clucidate the many still dubious points.

Definitions

Our purpose in giving definitions of a number of terms used in the
following discussion, is not to choose between those already in use,
but only to circumscribe in which sense words are used here.

Inflammation, as seen by the pathologist, is a complex reaction of an
organ or part of it to damage caused by living or inanimate forces
which can be present i varous combinations and grades of action
The name inflammation is of necessity more or Iess arbitrarily used,
as a sharp distinction between jon and deg ion does
not exist in brology

We can descnbe certain changes seen in an organ as an inflam-
matory reaction, but whether we shall call the disease which causes
these changes an mflammation depends not only on the distribution
of the inflammatory changes, but also on the occurrence of other
changes wiich could be more important in the general picture of the
disease {e.g. degencrative diseases often show inflammatory lesions in
some parts). When we accept, in accordance with the general p.at.ho)-
ogy, as necessary changes constituting an inflammatory reaction,
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and we again have difficulty when
unc of these factors is prcdommnm and another nearly abscnt. All
grades occur in our histological pictures, but we have only few names
to describe them. Thus encephalitis and encephalopathy do not have
a sharp borderline and one author will group with the encephalitides
cases that another author calls encephalopathies (see Radermecker’s
discussion of this point, 1958). We therefore fecl that, in the following
Pages, we should try to define sharply the inflammatory reaction as
scen in the tissues from other reactions, but that a separauon of an
ion from a d as type of disease will necessarily
be vague. Globus differentiated between jnflammation and inflam-
matory reaction years ago; it is also accepted by Jacob (1956).

It will in the future be necessary to search for the réle of the
elementary processes acting together in an “nflammation”, to judge
of the value of this word in a given case. A difficulty arises in neuro-
pathology, as one of the most typical elements of the inflammatory
changes, 222. the polymorphonuclear leucocy tes, function and behaviour
of which in the tissues are rather well known, play only a minor réle
m the encephahtides which interest us now. About the function of
the mononuclear small lymphocytes, however, very httle is smd an
general pathology. This explains that we do not know whether the
absence or presence of small lymphocytes in the tissues 1s important
m grouping a certan picture with the inflammations or not. If
Ehrich (1g57) 15 right that the lymphocytes play a role only in the
reparative stage of tissue reaction, then they ought not to be regarded

as a sign of Link and Schleussing (1958) b an
antitoxic reaction to the lymphocytes and think that they have some
function 1n the i} and d 1 of fatty products,

Another difficulty 1n neuropathology 1s the réle played by the
rucrogha and other ghal cells. Is hyperplasia of gha cells equivalent
to the probferation of mesenchymal cells 1n other organs? W c will not

discuss this point, but have dittod the d
that may anse when we try to gne prease defimuons
C g our d of the pathol side of our problem

the name encephalitis will be used here to designate vanous types of
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reaction of the nervous tissue to damage, either by living agents or
chemical substances. It is thought inopportune to give a very precise
definition, as this must necessarily differ from definitions used by
other authors and might cause more misunderstanding than it would
clarify the subject. This impties that ro sharp differentiation will be
made betwcen phalitis and halopathy, Also, in certain
cases, a division into degeneration and inflammatory lesions will be
difficult, and many histological pictures can be interpreted either as
a degeneration or as an inflammation.

In general we shall use the word encephalopathy when vascular
changes, other than cellular exudation dominate the picture (but
including hacmorrhages), and degeneration when changes in nerve
cells or nerve fibres prevail. But sometimes encephalitts may cover
both these extremes of reaction to damage.

Spielmeyer differentiated between primary and secondary inflam-
mation, thereby introducing an aetiological factor in the histological
definition. This is quite Jogical but very difficult to handle in any
particular case with obscure actiology. These words are cumbersome
and will never come inte general use, It is for this reason also that we
cannot follow Ferraro, when he proposes to divide his material into
cases of leucoencephalitis, when an is the cause; leuco-
encephalopathy, when caused by intoxication, and leucodystrophy,
when degeneration is the cause. In many cases we cannot wait with a
classification or denomination untit the final word is said about the
pathogenesis and aetiology and then, naturally, mistakes have already
been made which 1t will be difficult to correct afterwards. We there-
fore prefer to use the names either without a sharp defimtion or by
adding adjectives that will give them a certain meaning The tendency
to use the word nflammation only for reactions to a living agent, 15
very widespread (Radermecker, 1956, p. 8}, but most authors .do not
follow this use systemancally because 1t 15 i contradiction with the
onginal conception.

The word mucroglial encephalitis, as pointed out, will be used or.\ly
for cases 1 wihch autopsy shows penivenous demyelination with
microghal prohferation in the demyehnated areas, without or with
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only shight changes in the vessel wall, and together with other signs
which will be described in detail in Chapter 3. Here, a great
number of foci are present in the cerebral hemispheres, prevailing in
the white matter. The word is therefore not used for the cases generally
known as disscminated encephalomyelitis, with larger lesions, more
tissue destruction and a different clinical course, nor for cases showing
only the perisenous foci without the other characteristics, but some-
timcs wgethcr with olhcr changes.

p the cases, climcally followi
smnllpox wnccmauon within about ¢ wecks, showing a chnical
picture of encephalitis. This group will therefore consist of cases of
mucroglia encephalitis and other diseases, When a Heine-Medin
infection 1s activated by vaccnation and encephalomyelitis follows,
this also is postvaccinial encephalitis and, as perhaps constituting a
risk of vaccination, worth to be included in our investigations.

The ¢fimcal aspect of the use of the name encephalitis has to be
commented on. The clinician regards encephalitis as a disease of a
patient, and not as a reaction of a part or of one organ' Therefore
there can be no absolute parallelism between the clinical diagnosis of
encephaliis and the hustological picture of changes in the CN.S.
However, the inflammatory reaction in any part of the bram, found
at autopsy, should direct the final dragnosis of encephalilis, when the
changes are assumed to be primary and to constitute the most
important part of the findings But when exudaton and degeneration
are secondary (2. in fat embolism, salvarsan brain purpura, etc.)
the name encephahtis should prcfcr:\hly not be vsed.

The d of chinreal pt as a synd from patho-
logical encephalius as a local histological change, 1s also made by
Scholz and by Lhermutte (1950), and others When a patient shows
fever, general bramn symptoms, malaise (functio laesa), and when
autopsy reveals oedema and hyperaemia of the bram, the duagnoss
encephaliis scems chmcally justified, although hustological exami-
nation may only show encephalopathic changes.

* Postvaceinal when followmng smallpox vacenavon, poshacaal when Tollowing vaccre
navons in general, 15 the logical orthography, 1t will be generally used here




8 INTRODUCTION :

‘The Interature on postvaccinial encephalitis gives numerous examples
of cases clinically diagnosed as such but, at autopsy, showing pictures
varying from pneumococcus sepsis to poliomyehitis or normal brains
{Gins, 19335, and others). Many authors still group most of these
pathological changes together as the pathology of one disease, 1n which
we shall not follow them. When Comby (1935) states that ail post-
vaccinial encephalitides in infancy constitute an indivisible group
both chnically and actiologically, science cannot profit by her

d: ion and di ion It is on the contrary the aim of the
present study to try to delineate smaller disease units by dividing the
large clinical group of post: thematou phaliides into smaller

units, each consisting of cases similar or 1dentical in their pathology,
clinical course, pathogenesis, and perhaps aetiology.

We follow here the method of H. Jacob (1954), who 1solated from
the large group of post-infectious encephalitides the diffuse lympho-
cytic encephalitis as a type with hutherto not fully known aetiology,
but ultimately probably due to a certain combination of factors

Posts accinial encephalttis is classified by vanous authors in different
ways. Some, using the name para- or post-infectious disease, group it
together with the changes following infections, intonications and
general disease (Scholz, 1957; Kinmer Wilson, 1g40; Biemond, 1946).
Pette (1942) groups it together with disseminated encephalomyelitis,
multiple sclerosis and some forms of diffuse sclerosis under the headhng.
demyelinating forms of non-bacterial encephaltis. Verlinde (1947)
groups pernenous encephalttis following measles, varicella and
smallpox vaccination as one type of leucoencephalitides, whereas
Globus (1932) and Hassin {1948) put it down as a separate unit 1n
therr system of encephahudes,

Classification

A classtficaion based marnly on the pathologrcal changes was suggested
by Spatz (1931) and later shghtly modified by Hallervorden (1943)
and van Bogaert (1950). A summary 1s given here.

1. Meningo-encephalius {tuberculous, purulent, ¢tc.)
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bd

Metastatic, embolic encephalitis with muluple perivascular foar

{in endocardtis, sepsts, etc.)

3 Polio-cncephalitis, diffuse, manly telencephalic (dementia para-
Iytica, pan-encephalitis of Dawson-van Bogaert, etc , or the acute
form of Pette-Doring)

4 Polio-encephalits, mamly focal distnbution {epidemic encephali-

tis, Heine-Medtn infection; some authors include rabies)

Focal demyehmaung encephalius (multiple sclerosis; some forms

of diffuse sclerosis; acute encephalomyelttis disseminata and

neuropticomy elitis)

Multiple focal perivenous encephaliis (postvaccinial; post-

morbillar; postvaricellar and some cases following other affec-

tions)

Polio-encephalitis with ghal nodules (ty phus 1s a typical example;

encephalitis japonica; St. Louis encephalitis; Russian spring-

summer encephalitis probably also belong n this group; perhaps
some cases of Pette-Doring’s pan-encephalitis)

. Diffuse phalitis (African tryf jasis). Does d

paralytica belong here or under 3>
9 Asyet unclasssfied cases.
I will add for the sake of conventence, and as seen from a clinical
standpoint
10, Encephalopathms, wnh hypcmcmm, oedema, haemorrhages,

2

d

-

=3

t reaction, rettculo-endothehial pro-

Iiferation, re. lhc so-called haemodynamic syndrome of van
Bogaert (1947).

Link and Schleussing (i Handbuch der Spez. Pathol Anat
Bd XIII, 2, p 205, 1958} regard para-infectious encephalomyelitis
of varying ongin as a separate group of leuco-encephalomyelitis.

This briel enumeration sufficiently shows that no classification
sausfactory to the chimcian, the pathol and the eprd 1
has hitherto been made \Vhethcr this will be possible when the
aetiology of these diseases 1s understood, remains to be seen

For nosological purposes the word diffuse had better be discarded,
as1t1s used sometimes meaning multiple (as m perisenous encephahtis
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following vaccination, which consists of rather sharply demarcated
lesions, with normal parenchyma between the foc1). Otherwise the
term dyffuse must be reserved exclusively for changes such as seen in
dementia paralytica.

The names leuco- and polio-encephalitis do not imply an absolutely
sharp localization in erther of these structures; generally this djstinc-
tion is only valid in the cerebral and cerebellar hemispheres, and 1t is
then of a certain value for classification In the deeper structures,
leuco-encephalitis of vaccinial origin 1s also widely present n the grey
nuclei, as also in other diseases included in this group. Again, in
poliomyelitis of the Heine-Medin type, lesions in the white matter
of the sprnal cord and medulla obl are rather

Our aim in the future must be to determine the pathological changes
that are specifically found with a certain aetiology, not only in
post-infectious disease in general but also those connected with the
more elementary aetiological factors. These can obtain in the in-
dividual, e.g. a certain degree of specrfic immunity to the infection;
allergic disposition; acute or subactte reaction; general weakness;
sensitization of the brain due to previous trauma or disease; coinci-
dence with other vaccinations or serum 1njections or diseases which
often show nervous complications (e.g. whooping cough), etc. On the
other hand, differences in the virus may be important: neurotropic
stramns; dose of virus at the side of invasion; portal of entry and
perhaps mutants, with some specific characteristics. The medium in
which the virus 1s transported may also play a certain réle.

Ths brings us to a consideration of the value of slight deriations
from the normal type. In a few cases of postvaccimal encephalitis, (opi.cnl
loss of groups of large ganglion cells 1s found; in others, the incubation
period is much shorter or longer than 15 usual; large Jymphocyte
cuffs may be present, etc. In these cases we should not confine our-
selves to saymg that the case is atypical, or that there are complica-
tions, but we must look for the additional factors in the actiology or

pathogenests, as discussed above. .
The course of the disease may be altered by high fever, by con-
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vulsions with focal destruction of nervous tissue or by marked hyper-
aemia with small hacmorrhages or with oedema of the brain. The
changes found at autopsy in these cases should not all be ascribed to
the primary disease!

We believe that when all these things will be known, we shall no
longer say that any kind of infection in the brain can cause any type
of reaction, but that a certain combination of aetiological factors
always induces the same specific reactions



Chapter 2
MATERIAL

The present article mainly deals with autopsy cases of postvaccinial
encephalitis that occurred in the Netherlands after 1925, With the
exception of cases 1, 2, 4 and 6, all were examined by the author, and
of those 4 cases satisfactory descriptions were available, Fatal cases
without autopsy and those of which no slides were available for
study were excluded from the present study. The material therefore
does not Iend 1iself to statistical elaboration

Only cases with an incubation period of 21 days or less arc con-
sidered, as it is generally accepted that perivenous postvaccimal
encephalrtis does not start beyond that period. Nervous diseases
starting more than 3 weeks after vacanation, are cither due to
comphications (purulent processes, etc,) or are independent of the
sacanation. Perivenous encephalitis has not been found in cases with
an ncubation period exceeding three weeks (see, however, Chapter
V', case de Busscher and Radermecker]. A complete list of our cases
15 given in Table I (p. 13}

The frequency of cases durmng the 34 years covered by this survey
was unevenly distrsbuted, this was partly due to external greum-
stances very few vacCimations were performed after compulsf)r)
vaccination was stopped 1 1930 Then the age of primary vaccination
was lowered from about 5 years to the first or second year of lxl:a.

In recent vears, from 1952 onwards, more attention has been pmfi
to cases of cercbral damage following vaccination which were fh’m-
cally atypical, either with a very short incabation penod, or wnI} 2
different climical prcture. This explains why many cases of this period
showed a pathology other than perenous encephalitis.

In addinon, human material of other types of encephalitis coufd
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TABLE 1

DUTCH AUTOPSY CASES OF POSTY ACCINAL COMPLICATIONS UNED 2N THI ARTIC 1Y

P = Primary vaccination.

R = Revacan.

V= sacctua generaliaty

4 = Microglia enc,  — = Other pathology.
Incubation Death Mucrogha
Cose No Year Age days Vecan.  folloerng  emephaling
tacan. dars

1 1925 3 Y. n r 17 +
2 57 12 r 16 +
3 1926 5 Y. 10 r 0 +
4 4y 131 r 16 b
5 1927 3y 12 r 19 ’
13 5y 12 P 21 +
1 1928 3y 13 v 19 .
8 4y 0n r 14 0
9 1929 3y 10 r " t
10 5y 11 r 14 +
n 7Y 14 r ELY v
12 13y 9 R 14 l
13 13y 13 R 15

4 13y. 6 R 9

15 29 y. 7 R 16

16 1930 4y 12 P 18 '
7 4y 10 bid 17 ]
18 62y n R 13

19 sl 10y " 3 11 )
20 6 mo, 2 r 9

2t 7 mo 20 g ft

22 8 mo, 5 P A

3 9 mo 14 g a1

24 16 mo v i

25 991 By 1 P N [
6 10 mo 6 3 7

27 1942 6y " r 1% +
28 1944 13 mo 172

9 1946 g mo o 3 " -
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Tncubation Death Murogha
Case No.  Tear Age days Vacan,  jollounng  encephairtis
vaccin. days

30 1947 3y 13 P 21 +
31 8y. 12 P 15 +
32 9y. 14 P 22 +
33 10 y. 1z P 20 +
34 8 mo 5 P 9 —
35 5Y 5 P 6

36 1948 9 mo 3 P 8 -
37 1951 19 y. 12 R 19 +
38 20 y. 12 P 15 +
39 20 y. 13 P 15 +
40 21 y. 9 P 4 +
41 22 Y. 13 P 19 +
42 26 y. 6 R 8 -
43 56y 8 R 9 N
41 68 v. 17 R 24 +
15 1952 0% 12 P 16 +
16 8 mo. 8 P © -
47 11 mo. 8 P 9 -
48 16 mo. 10 P L -
19 195¢ 7 mo. 7 P 7 -
50 9 mo 2 P 2} e
51 1955 g mo. 8 13 8 -
52 24 mo. 10 @ -
53 1957 =20y 13 P 20 +
54 7 mo. 9 r 1o -
55 20 y. 10 P 1 —
56 2ty 7 R 7 -
57 11 mo 24 P 24 -
38 4 mo ° P 13 -
59 14 mo. 5 P 5 -
6o 1958 17 mo 18 P 18 -
61 1955 7m0 12 4 2 -
62 1958 6 mo 5 r 5 -

(b2 ve® b0 S o

t
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be used for comparison, as also a2 number of ammal brams with
various sy encephalitides, viral, b !or
The experimental material consisted of some experiments, dating
from earlier rescarch into the aetiology of postvaccinial encephalitis,
and some recent experiments Very little material of experimental
allergic encephalitis was avaulable for study.

A considerable part of the extensive literature has been read,
especially to search for abnormal pictures. But we are aware that
many important articles may have escaped our attention.




Chapter 3
POSTVACCINIALMICROGLIAENCEPHALITIS

a. General

In the introduction 1t has been mentioned that the name microgha
encephalitis will be used for those cases m which autopsy revealed the
penvenous type of demyehination and microghal prolhferation,
excluding abortive cases and the fulmunant cases of encephalitis m
which only encephalopathic changes 1n the CN.S, are found after
death Some of these cases, however, are grouped by their authars
with the penivenous type (see Chapter 6, a).

It 15 evident that only by narrowing down our concept in this way
we can try to bring facts together for 2 final evaluation of the place of
microglia encephalitis in the nosological system,

It 15 not the purpose of the present article to give a complete
description of the pathology of postvacaimal encephalitis This has
been repeatedly done by many competent authors The principal aim
of this article, however, is to discuss 2 number of details as found 1n the
great majority of the Dutch cases, which have come to autopsy and
which could personally be examined by us.

In Table XIV (end of book) we histed the main facts of microgla en-
cephalitis requinng dascussion As demyelination is present in all, 1t
has not been listed. One purpose of this table 1s to follow up differences
in the histological picture in cases of short and long duration The
cases are therefore arranged according to survival time after vacc-
nation. The duration of actual nervous illness is given 1 Fig 18

{p- 135)s which shows that there is no corrcla!u?n between the duration
of incubation and that of the actual nervous disease. 5

The typical pathalagical changes of migrr -~ encephalitis are the
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following*
General by peraemia of the meninges and parenchyma
present doubtful absen?
in the meninges 16 4 3 (Nos.7,27,33)
in the parenchyma 21 1 1 (No 17)

Itis remarkable that this symptom of inflammation was equally found
in the cases of early death and those of fate death, and was even sull
present in case 5, in which the nenvous sypmtoms and histologial
examination had shown that the patient was on his way to recosen
before a complication set in. It was somettmes thought thur the
congestion of the central veins of the foci was more marked m cases
of more prolonged 1llness.

Oedema and suelling of the rmn. General oedema of the bram was
seen m 2 cases (Nos. 41, 53) and a shght cerebellar conus withrut
broadening of the convolutions was found once (No 45 The brur
weight may be found increased (No. 53). In this case the medulle
oblongata was very much enlarged and this oedema and the wide
spread encephalitic foc: n this region were the main cause of death in
this patient (sec history of this case jn paragraph b 4).

Perivascular oedema was also found sometimes, although seldom.
1 the encephalitic foc1,

Meningeal cellular wnfiltration was present in 24 out of 25 cases The
intensity of thus infiltration varied with different localizations, without
any recogmzable rule. The cells were small and large lymphocytes,
and sometmes plasma cells were observed. Polymorphonuclear
leucocytes occurred in three cases (Nos. 19, 39, 11), but only i two
{Nos. 19, 17) in larger numbers. In these patients many congested
Blood vessels were found, filled with polynuclear cells, this evidentiy
represented an early stage of a pyaemic condition or of purulent
Mmeningitis 10 account for the abnormal picture One of these patients
had purulent cystits.

Cellular nfiltration of nerse roots, as described by Turnbull and by

erdran, or of the spinal ganglia (Perdrau, Pette), was not scen m
our cases
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Case 39, mentioned above because of the number of polynuclears
in the meninges, was somewhat different from the gencral picture; in
some places the meninges contained many plasma cells and Jarge
lymphocytes, and a dense infiltration with glial cells existed in the
underlymg molecular layer of the cortex Perivascular microglial focs
could also be found in all cortical layers at these same places. Observed
with low magnification, the picture resembled purulent meningo-
encephalitis, but the cell type was quite different and the ganglion
cells remained normal in the foc (Fig. 1).

T T TR T
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F1c. 1. Comp purulent Case 39 Infk ion of meninges,
mvading the cortex and spreading alang vessels

b. Perivascular focal lesions

1. Foa

The distribution of the foct along the cerebral aus differs frf)m case to
case. In the cerebral hemispheres foci prevail i the white matter,
often abounding tn one lobe (occiprtal more often zh:m. other lobes),
and are 1n most cases also found in the 5th and 6th cortical l:'x)cxs Ir;
the upper layers focr are rare and small, someumes resembling glia
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stars In the cerebellum a cortical local of the foci is
rare, and the name Icucncnccph\lms therefore seems justified. But i m
all deeper structures as well as in the spinal cord, a predilection for
the white matter 1s less marked F. Lhernutte (1950) points out that
the density of myelinated fibres in the grey substance is probably the
most important factor. In the white substance, however, the compact
parts (corpus callosum, internal capsule, pyramids) are generally
much less involued than the more loosely built structures.

Finley (1950) thinks that the diameter and perhaps the function of
the affected veins is the most important factor. Accerding to him, the
upper cottical layers do not show foci because they have only small
veins, whereas the caudate nucleus, with 2 similar paucity of myelinated
fibres, often contans foci around the large veins

In one case examined in reference to this point (No. 53), however,
the very rare foa in the caudate nucleus were lying in or adjacent to
fibre tracts, perforating this grey mass.

In a number of cases (¢.g. our case 11) the spinal cord is seriously
aflected, whereas foci in the brain are scanty. This 1s especially marked
in cases with the clinical picture of transverse myelitis, in most of which
only few foci are found in the higher centres (scc b. 5). The opposite
condition may also occur. The foci in the subcortical white matter
of the hemispheres are found zlong the vems running towards the
ventricle, t.e. the places where we also find the rpochrome pigment
from ganglion cell degeneration remaiming for a long ume. Other
places of predilection are the larger veins, running dorsally from the
olives, and those dorsally from the anterior horns of the spinal cord,
and the median and paramedian veins in the posterior column The
subependymal vemns of the lateral ventnicles are also often the site of
targer focs.

Sometimes the localization 1n stem and cord is more or less sym-
metrical, but 1n other cases only one half of the medulla 1s affected
(case 37), or we find one olive heavily affected, and the other quite
free (case 3). The dustribution of the foa is very mrregular, a cross
section of the cord or bramn stem, or even of the subcortical white
matter, often shows a mumber of foci lying rather close together
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v»fhcreas adjacent parts may be free or much less involied. As will be
discussed later (case 38), this area sometimes seems to be a place of
increased vulnerability, due to an older lesion,

Th.c total number of foci is generally very large. Their localization,
especially when grouped together in larger numbers, is of course
important as this may cause neurological sy mptoms.

As Lhermitte (1950) points out, the localization in the deeper parts
of the brain stem, in pons and medulla is ofien responsible for a fatal
development, the oedema bemg perhaps even more dangerous than
the microglial profiferation.

When many foci are grouped in a small area there is a tendency to
coalesce; but generally we can still distinguish the individual foci
by which they differ from the larger foci of disseminated encephalo-
myehtis

Demyelination was present in all our cases and we did not find a
conclusive difference in this respect between cases of longer and those
of shorter duration. Our shdes did not give any clear indication for a
solution of the problem whether the mucroglial proliferation preceded
the demyelination or was a reaction to it. Sometimes, however, the
picture suggested that the cellular infiltration had been present before
myelin changes became evident with our staining technique. But 1t o5
very well possible that the mucrogha is more sensitive to the earliest chemical
changes of myelin degeneratuon than our stamng methods are. This question
is hnown to have arisen even in the earliest descriptions of postvaccinial
encephalitis, and both views have had fervent advocates, In fatal
cases, however, the histologcal picture is generally already complete;
an answer to the question could be found in cases of very early dca.th,
or in cases of longer standing with development of new foct during
the pentod of tilness The occurrence of these new foci is demed by
some authors, but we think there is evidence that this process actuaily

takes place. .

Rowzin and Kotb (1957) approached this problem from thc. histo-
chemcal side and reached the conclusion that there is some evidence
of abnormal enzyme reaction to the lipid material before this can be
detected by the usual histologeal techmques
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In our case 5, in which the encephaltis tended to healing, the
lesions were rather small and the surrounding normal fibres came
closer together. Tt may well be that no marked demyehnation is
visible after complete healing

‘The breakd products of myelin deg were never very
conspicuous. The foci never resembled a malacic lesion, with drops
of myelin scattered everywhere. Generally, Sudan-stainable fatty
substances were very scarce in the foci or their immediate surroundings
but could be found in the sheaths of vessels at some distance, absorbed
by granute cells, P.A S.stainable material was only present in the
focr in very fine granules or drops. We thercfore believe that the
gha cells dissolve the larger part of the degenerating myelin by some
chemical feaction, which cannot be traced with our staining technique.

M. B. Schmidt (1944) explains this as adsorption of the fat onto
proteins, which yields a soluble product.

In the earliest stages the microgha cells did not contain vacuoles
which, however, became evident 1n later stages (see below). It is
therefore certain that the main catabolism of the myelin substance is
primanly effected by the microglia cells. Subsequently, oligoghia and
astroglia probably take part in this process.

Lattle need be said about the axis ¢ylinders. We found, as previousty
described by many authors, in some foci, all or nearly all axis cylinders
1ntact, but a certain loss was as a rule visible, especially in larger foci

The microglia cells are lying free in the parenchyma around the
vessels, sometimes their nucler are elongated and very irregular, and
the plasma 15 also elongated, with many processes. Other cells are
shorter and may show more rounded nuclei. The latter type is more
frequently seen with the cells lying close to the vessels. As a rule, the
cells lying free in the periphery of foci have smaller protoplasmic
bodes than the more centrally located cells, but they may also show
vacuolation of their plasma (Fig. 2).

The ongin of the microgha cells could not be deternined with
certainty, they are probably formed by amitotic division of the
pre-existing cells I have never found conclusive pictures suggesting
that multipotent vessel wall cells, infiltrating the tissue from the
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vessels, develop inte mucroglia cells, as C. di

> 3 - de Lange states (1943). On
t}.xc contr.ary, in many smaller foci with microglia cells Ss)c:?t)n:rcd
diffusely in the parenchyma, the vascular walls showed no hyper.

F1o 2 Microgha cells 1 a focus, showing vacuolisatton of the protoplasm (X)
Case 45, Nissl stam
trophy, and ne cellular mfiltration of the Virchow Robin spaces
extsted
Microghal cuffs existed i all our cases, and gencrally they were
found at all levels of the nervous axs The total number of focr was
practically the same mn cases of death shortly after vaccination and
ases of longer duration. This indicates that the foa develop at about
the same time and that we can expect to find foci of different ages only

m cases of short survival.
Fatty granule cclls were present an 11 cascs, doubtful in 2 and
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absent 1n 8 cases. The earliest appearance was in case 1o- 14 days
after vacaination In the later stages their occurrence was constant
and their number increased. These cells were most easily recognized
by the vacuolated protoplasma in Niss! stains; often the Sudan
reaction failed to give clear pictures. We gained the impression that
the microglia cells in the peniphery of a focus could show vacuolaten
of the protoplasm while sull having the shape of rod celis (Fig. 2).
Nearer the central vessel, the plasma processes became shorter and the
nucleus tended to a spherical shape. An accumulation of round
granule cells in the vessel sheaths, as found in malacic foci, was very
rare. In some cases the [at stain showed that no fat was present in the
focus but that the vessel sheaths at some distance contained granule
cells laden with fatty substances

All granule cells originated from gha cells, there was no evidence
that the mesodermal tissue also took part m their formation. Myeln
lumps, as found 1n malacic foci and in fat embolism, were not present
mn our cases, evidently the myclin degeneration took place along
another lime of disintegration than in those diseases,

No definite explanation of this can be offered. It might be possible
that from the start the microglia cells were more active in changing
the myelin into soluble substances, or that myelin degeneration was
more gradual But it 1s also possible {even probable) that other
enzymes are actne here, and give another catabolic product than in
malacia

As already stated, material stainable with the P.A'S method for
polysaccharides was present in the foc: only in very small drops, and
was also rare along the vessels. However, pmk staining patches of
5—15 w were present in many fibre tracts, independent of the focal
lesions Tt 15 not certain whether this must be considered pathological.

Lymphocytes The small lymphocytes must be discussed in some detait
because uncertainty about thar function still exists We group here
the cells with a small, round and darkly staimng nucleus and very
scanty protoplasm. In the dense cellular aggregates around vessels, it
15 always difficult to determine the size of the protoplasm and several
cells included by us 1 the lymphocyte group may have been micro-
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gha cells in a stage before the nucleus enlarged, but after it had resumed
the spherical shape.

In the table we have hsted separately the lymphocyte cuffs around
vessels .without microglial proliferation (ghving a picture as regularly
found in virus phalitides) and the microglial foci, with
lymphocytes and without them. It is quite evident that simple
lymphocyte cuffs were very rare in our cases. In case g the child was
affected by whooping cough before vaccination took place; in case
37 typheid and cholera vaccinations were given during the incubation
period, and case 11 suffered from purulent cystitis several days before
death, This suggests that the occurrence of lymphocytic infiltration js
due to, or at least increased by complicating toxi-infectious conditions.
Lymphocytes mixed with microglia in the foci occurred fairly regularly,
but in several of these cases bronchopneumonia was the cause of
death, or septicaemic conditions existed

Comparing the number of foci without lymphocytes with the foci
in which these cells were present, we gained the impression that the
small lymphocytes are not an ial part in 1 -phaliti
They are not more numerous in the later stages than in the earliest
stages, or the reverse, as stated by B. and K. M. \‘Va!!hard ({958,
p. 789). Large lymphocytes and plasma cells were sometimes noticed;
this does not require special discussion,

Polymorphonuclear leucocytes were rarely found in the foci. Il.was
sometimes difficult to distinguish the very irregular nuclei of micro-
glia cells from polynucears but generally the latter celis have smaller
nuclei. The round and well-defined protoplasma of the pf)lynudfnrs,
however, can easily be recognized in Nissl-stained sections “”3:“
only haematoxylin-eostn sections are available, however, dxfnclmn
may be very difficult. I believe that many st.a:cmcms conﬁrmn}g the
presence of polymorphunuc[caxs in foci of microgha encephalitis are
due to this difficulty (e.g, Wiersma). We fo?md them only once in our
material; more often, however, 1n the meninges (3 fimes), but always

1n smail numbers .
The central vessel 1s generally a vein of rather large diameter, and the

impression is gained that the lasger foci are lyng around the larger
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veins. Microglial proliferation is seldom found around an artery
(case 3) and there is never a capillary as the centre around which
microglia is arranged. We find, on the contrary, normal capillanies
and smaller veins running through a focus without evident connection
with it. The central vessel is generally filled with normal bloed and
the vascular wall shows no important changes However, in later
stages or when destruction of the parenchyma is marked, some
proliferation of the vessel wall can be found, This was also the case
in No. 37, in which revaccination was given at the same time as
injections against typhoid and cholera,

2. Earhest stages

In the literature it is generally accepted (van Bogaert, Scholz,
Lhermtte, Radermecker) that perivenous encephalitis develops after
an mmtial period of less obvious lesions of a more encephalopathic
character. Ve do not think that the findings in our cases point m this
direction.

Since death from pernvenous encephalitis generally occurs on or
after the 13th day following vaccination (see Fig. 3), these very
carly cases were regarded by the authors as running a _fulminant course.
When discussing this question, we have to separate the cases in young
children (under 2 years of age) from the older group, because in these
young chuldren penivenous encephalitis has never been observed and
1t would be illogical to surmuse that only fulminant cases occur, with
a pathology differing from the prcture 1 more prolonged cases. The
cases in young children therefore belong to a specal group, which
will be fully discussed 1n Chapter IV b, on children under 2 years of
age. This also pertains to the case of Rohmer, Sacrez, Rohmer (1947),
aited by Lhermutte.

Survival m days 12345678 910N PHMBT 00N
Number of cases Tivasanyiaa e

Fie 3 Survival time after vacanation 1n the Dutch cases of mucroglia
encephalifis
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The literature contains reports on 2 cases in older patients, deseribed
as fulminant cases of periventous encephalitis, riz: a case by de Lange
(1948) and a casc by Doring (1942). A case described by Wigand
(1941), following the eruption of rubella exanthema, is also regarded
by the author as a very early casc of perivenous encephalitis, Many
other cases have been described in which histopathological exami-
nation only showed encephalapathic changes; these were not con-
sidered early stages of perivenous encephalitis, but regarded as
another reaction in postvaccinial encephalitis

P} d ding of the logical place of these so-called
fulminant cases can only be attmned by comparing them with the
earhest cases of well-developed microglial encephahtis. We will give
the data on the 3 abosvementioned cases, and compare them with 2
Dutch cases and the case described by Kokken (1937} (Table I},
Hassin and Geiger’s patient also died on the 13th day after an illness
of 31 hours, showing the typical mieroghal picture

TABLE I
DATA OF SO-CALLED FULMIN ANT CASES AND OF
EARLY MJCROGLIA ENCEPHALITIS

Catre  Agenyears Incubation Death in days after vacein

de Lange 5 6 6
Encephalopathy  Doring 27 13 13
Wigand 10 3 after eruption
exanthenta
No g 3% io 58
Pernvenous Enc No. 1g 10 137 13
Kokken 10 " 3

Death from microglia encephahiuss 1 the Dutch cases occurred on
the r1th to the 22nd dav (Fig 3).

Case C. de Lange, 1948 Gorl, born 13 ¢t 41 Mother suffered from rubrils
duning pregnancy In the fanuly cases of Buerger's duease oceyrred  The
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child was healthy; vaccinated (primary) on 20.5.47. On May 26th she was
noted to be drowsy, then had a convulsion and dred that same day. Autopsv
about 36 h post mortem (Dr Straub) showed hyperaema of the organs; the
thymus was too large for the patient’s age. The hypophysis contained few
basophilic cells, both eyeballs were atrophic. The bram showed general
hyperaemia but 1ling, Atmic

some monomuclear cells, diffusely dustnbuteds many vessels perforating the
cortex from the pia also had a shight increase of persyascular lymphocytes. In
the bram the small round ohgoglial nuclei were often arranged n rows along
capillanes tn the white matter or deep structures There were no focal perivas.
cular lesions and no demyclination along veins of the diamecter generally
affected 1n penvenous encephatitis. These ohigoghal nuclei were often sur-
rounded by a small amount of pt No microghal jon existed
and muld destruction of myehin was found m some parts, where bactenal
growth in the brain was evident. These bactena were sometimes found around
vessels (which themseles did not contarn the microbes) and n other parts in
large arcas of the deeper structures. The growth was evidently past mortem,
but indicates an custing pyaemic conduton

The pathological changes found in this case point 10 a tox-infectious
condition, occurring shortly after vaccmation and probably caused
by some bactenal mfection No changes were found which could
suggest early penyenous microgha encephalitis,

Case Dirng 2, 1942 Male, 27 years, found dead 13 days after resaccination
without any preluminary symptoms Autopsy failed to show any marked changes
10 the argans, exeept oedema, of the lunss The braw shawed the typucal preture
of ocdema, 1 and sheht ciffuse pro-
Iiferation of the gha There was nio microghal proliferauion around the vessels
but some was scen more diffusely 1 the parenchyma The meminges showed
hyperaenua and shght lymphocytic filtration

Case Wigand, 1931 Boy, 10 years old, died 3 davs afier eruption of a meastes
rash 3 months earlier he had suffered from acute otius On the third day after
the eruption the conditton aggravated, motor unrest and paroxysmal move-
ments were noted, with eye muscle paralysis to the left Patient died the same
dav Autopsy showed an enlarged thymus, haemorrhagic peumomia, infectious
swelling of the Iner spleen and kidneys The meninges were found normal,
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wilh?u: signs of inflammation. Cuffs around vessels were found in the Virchow-
Robin spaces, consisting of lymphocytes and plasma cells, with some degree of
N P .

oedema, but without or d i The sessel
walls were hypertrophic in some places,

In his discussion Wigand states that the pathological picture is
different from that in the perivenous type of encephalits, and rather
resembles the types found after whooping cough, influenza, etc.
Although Wigand says that most cases of encephalitis following
measles have a very short incubation period, he iders his case to
run a fulminant course. Other cases may show the perivenous type
of inflammation. Wigand thinks that status thymico-lymphaticus may
have been a factor predisposing to hyperergic reactions and that
haemorrhagic pneumonia is also a complication of the measles.
According to Wohlwill, encephahtis following measles g ty
occurs in patients suffering from haemorrhagic pneumonia,

These authors, as shown, do not discuss differential diagnosis in
their cases. It is not clear why they do not group them with post-
infectious encephalopathues, but rather with post-vaccinial perivenous
encephalitis

We will summarize two early Dutch cases (the data on a third child
are insufficient) and add the case descnibed by Kokken. It must,
however, be borne in mind, in cases of early death, factors may be
contrbuting to a quickly fatal course which are independent of the
vaccination, and therefore might comphcate the pathological picture.

Case g A boy. 3§ years old, was vacainated (primary vace ) on August 6¢h, 1929,
swhen symptoms of whooping cough were already noted and treated by 4
injections of anuserum On August 16th the chuld fell tl with fever and had a
convulsion during the might Next day stiffness of the neck was noted; Babinski
sign on both sides and 2 soporous condinen with high fever (40.8°). He died
the same evemng. Autopsy of the body showed 2 normal pustular vaccine
reaction, but was otherwise negatrve The dura mater showed increased jension,
the brain was hyperaemic

At mucroscopic ¢xamination the blood vessels were congested, a few red
blood corpustles were found i the Virchow-Robm spaces. No marked pen-
vascular oedema was poted  Many blood vessels contained baally, which had
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m most places alrcady left the vessels to be distnbuted in the parenchyma.
Ewvidently this was a post-mortem phenomenon, but some foer were found
hich polynuclears could be seen around the vessel The patient mast have had
pyacmia before death

The foct of perivenous encephahitis were typical in most places, consisting
of an ncrease m gha cells, widely scattered m the parenchyma, generally
without eellular cuffs in the Virchow-Robin space. This space was cften difficult
to distinguish The nucle of the gha cells were round or oval, some had the
typical 1eregular shape of the microgha nucler The protoplasm showed many
processes in various directions. In these foc1 demyel was present only
in the central parts. No foci were found with demyehination without cellular
filtration, but there were foci 1n which shght eellular infiliration in the paren-
chyma exsted around a vessel, without demonstrable loss of myelin

In places covering the sulci, the meninges were infiltrated by small and large
Iymphocytes and plasma cells, many smaller vessels entering the cortex showed
some increase in small lymphocytes in their sheaths This was most marked in
the superficial cortical layers The vessels of the deeper layers and the white
matter were generally normal in appearance

‘The perirenous foa differed greatly 1 size, in the smaller foci the glia cells
i the surrounding parenchyma were morc cvenly distrbuted than 1n the
larger foci, where a concentration close to the vessels was obvious, In these
larger foci, more elongated and spindle-like nucler were present than in the
smaller ones, It is very suggestive to regard the Jarger focr as older than the
smaller ones, and then the change in shape of the nucler and therr distnbution
around the central vessel are important factors in their development. Lym-
phocyuc infiltration was only very small or neghigible Haemorrhages were
not found 1n the hermispheres in this case, but around a few thrombosed vessels
. the bram stem, erythrocytes were present i the Virchow-Robin space
Ths 15 thought to be due to the complicating whooping cough

Case Kokken This author described the following case m 1937. A boy, 10 years
old, who suffered from whooping cough at the age of 5, and subsequently
scarlet lever with otitis, showed some progressise mental detenoration He was
revacanated on 15 10 1936 with normal skin reaction and remained 1n good
condition until 26 10 when severe headache started Next day general weakness
developed, followed by sleep or a period of unrest Then coma came on, and
he died on 28 10, 13 days after the
showed enlargement of the spleen, which was soft, ha:monhagu 1n the tungs,
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but no important changes in the other organs The brain was hyperaemic.
The meninges were slightly anfiltrated by tymphoid cells In the brain a great
many perivenous foci of microglial prohferation were seen, mostly very small
but some of them already larger, Many of them resembled the embolic type of
fesion in size and shape, but they consisted only of microgha cells without
Iymphocytes or polynuclears, and no vascular changes were found. The gha
nuclei were mostly small and round, sometimes slightly elongaced, ireegular
forms were also found, Ily lying in an irregular protapl D {inasi
was already very marked, No fatty degeneration products In the cortex a few
glial nodules were found,

Case 19 A girl, born 22 6 1930 was healthy before the primary sacemation on
1.11 1940 Thepoxg deseloped Hy,and the childwaswelluntl 13.11,
when in the everung she became comatose and showed twitching of muscles,
She had fever, and perspiration and salivation were increased. The CSF.
samtple obtained on 14.11, contamed 956/3 cells and Pandy and Nonne reactions
were postive She also showed memngeal irritation: stifiness of the neck and
Kerng's sign No pareses were noted and the muscular tonus varied Gradually
the temperature rose to 40.2° Respiration was regular, the patient was
sometimes cyanotic and she died on 15 11, of oedema of the lungs Myoclonic
twitching had been noted h the pertod of ob jon Autopsy of the
body was essentially negative The bran showed some degree of hyperaemia,
and was swollen, the brain weight, however, was 1286 g

At mi ion the i covering the hemispheres, showed
a marked nfill wath h. cells, ing in many places of
a mayority of polymorphonuelears, In other plices small and large lympho-
cytes and plasma cells could be found in greater numbers No bacteria were
seen, Many vessels, entening the cortex from the meninges, showed hyper-
trophy of the wall and some shght pernascular mfiltration by small round
cells. These changes were also found 1n some vessels in the deeper cortical layers
and 1n the white matter, in which stasis of the blood wath clotting was some-
times also seen Then the archutecture of the cortex in some places was dis-
turbed by widespread atrophy of ganghion cells; m the ocopital cortex more
marked 1 the bottom of a fissure

The three ph d {pol 1 m the r
vascular wall changes and focal ganglon cell loss), do not pertain to

the typrcal picture of perivenous encephahtis. They probably point to
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complication by some other infection, and the results of circulatory
deficiency with hypoxta duc to oedema of the lungs We especially
stress this, because the early death in this case, as in both preceding cases,
is due to a complicaton and has no direct connection with the

f . hial

P of microglia

In the sheaths of some cortical vessels, lipochrome pigment 1s present in phago-
cytes and one mesodermal scar was seen adjoining a vessel, probably an organ-
ized bosis of an artery; th tissue al ined old blood pig-
ment.Nodata Table tod ine th dpath i< of these lesi

We will now turn to the focal changes (material from the cortex only was
preserved). There are a great many subcortical perisenous foci, mostly rather
small and sharply demarcated from the surrounding tissue The central vessel
13 enlarged, with normal endothel:al cells or some hypertrop! cells, A few
Plasma cells can sometumes be found in the Virchow-Robin space, whereas
small dark nucle: are scattered i the parenchyma, their number, however, is
sery small. Probably they arc small lymphocytes Polymorphonuclear leuco-
Cytes are not seen.

The gha! nuclex in the smaller foc are round, oval or shightly irregular, in the
larger foa many more uvegular forms are scen, often suggesting very actne
amutotic division  Mitoses are very rare It 1s difficult to differenuiate between
aligoghial nucler and the round microghal nucler, the stze of the latter 1s more
vartable and generally the nucleus is darker, but often we cannot tell one from
the other Demyclination i the foct 15 quite typical

Summary The examination of these 3 early cases can be summanzed as

follows

a. The microghal cuffs are already present on the eleventh day after
‘acenation;

b They gradually increase a htle in size and do not all start at the
same tme, but probably dunng a short perted,

¢ The microgha cells mugrate from the ussues to the vessels and

around these, increasing m numbers at the same trme, mamly by

amitotic division,

Small | t tes or other | cells play a minor

15le or are absent; there 1s no mdicaton that they should precede

the mucrogha cells, as stated by Lhermitte (1950)

o
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¢. Demyelination is not found without microghal increase, whereas
the latter may be starting before myelin loss can be demonstrated.

. General hyperaemia, slight perivascular ocedema and some
lymphocyticinfiltration of the meninges are generally present. These
findings are about the same as those seen in many cases of encepha-
lopathy, but also in toxi-infectious conditions in patients dying
from cerebral diseases.

g The early death in these cases is probably due to the combination
of perivenous encephalitis with other factors* whooping cough,

date in the i p fa in the agonal stage.

poty ACAr

Comparing the 3 microglial cases with the g cases called fulminating,
by their authars, it is at once evident, that Doring’s case, with death
on the 13th day, was not one of perivenous encephalitis, because the
microghal changes should have been fully developed at that time but
were absent in his case. The cases of de Lange and Wigand do not
show any changes that could suggest early demyehnation or microglial
proliferation, but only the common changes seen in toxi-infectious
condittons (this point will be more fully discussed in Chapter 4 on the
pathology of postvaccinial death without microglia encephalitis).

In the 3 cases of very carly death m mucroglia encephahtis, the
Iocalization of the focal changes was typical of this disease, and no
affection of the upper cortical layers was found, which could point
to the encephalopathic lesions, as found in the so-called fulminating
cases of Doring, de Lange and Wigand Furthermore, death in the
early nucroghial cases was not due to this disease, but to 2 complicating
bactenal infection, and no continuity exists between the time of death
in the fulminant cases and 1n true microgha encephalitis, which we
should expect 1f the two differed only in the acuteness of the disease.

We can therefore add to our summary @

h. The early cases of microgha encephalitis show the fully developed

Hustopathological picture, So-called fulminant cases from the
i e must be di hed, and they arc not preceding

stages which—f life had not been terminated—woultd have
developed into microglia encephalms
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The earliest cases, descnibed above, suggest that some specific
factor acts from about the gth or 10th day (or cven earlier?), causing
changes which, in the first period, are gencrally not sufficiently
senous to cause death, unless secondary infections are added as
complications, or other noxious conditions are pre-existent,

3 Late stages

The pathology of the final develof of perivenous encephalitis is
well known Malamud (1937), v. Bogaert {1950), Lhermitte (1950),
Scholz (1957), give the following as essential points: The gradual
change of the microglial syncytium into fatty granule cells, with
accumulation of these around the central blood vessel and the effluent
voms. Generally the foci show a tendency to coalesce and finally the
number of infiltrating cells decreases At the same time the astrogha
proliferates and may produce sclerosis which, however, is never as
dense as 1n foct of multiple sclerosis. Some authors state that in the
later stages lymphocytes are scarce or absent. Most authors agrec that
Pervenous encephalitis is not an intermittent disease.

Puntigam and Daimler (1950) found that, of g soldiers who had
recovered from encephalitis after primary vacanation, not one
reacted to rev with cerebral symp

Very few cases have been histologically examined long enough
after recovery to allow of a clear insight in the final outcome

Russel and Oddue (1928), tn an arucle on a fatal case of postvaccinial encepha-
Is, deseribe a chuld aged g years, dying 26 days after successful primary
vacanation The incubation lasted about ten days and the climical course
showed cercbral symptoms with coma, lastmg until death Autopsy showed
swollen glomeruliin the ludneys, but no encephabitis The brain was hyperaemc,
but no cellular cuffs or 1 ion was present The
authors considered uraemia a more Iikely cause of death than encephalitis,
which was definutely not found.

Thiscase

ported inthel an pleof !
healing of encephahitis, but 1t is most improbable that encephalitis
should have onginally existed and have healed out in so short a time.

Generally the histological changes are still very marked after 3 weeks.




34 POSTVACCINIAL MICROGLIA ENCEPHALITIS K

Herckenrath (1935) described the case of a gul, 5 years old, who had beer
vaccinated without result in her first year and was revaceinated wjth goox
result when 3 years old. She had suffered from a convulsion, when 2 years old
and had varicella a month prior to the revaccination. On the 6th day following
this, she vormited and again had a convulsion, which resulted m Jeft-sided
hemiparesis. A week after the vaccination, yaccine virus was cultured from
blood and spinal flaid. The latter contained 10/3 cells but was otherwise
negative She had more convulsions, but was considered well 2 months after
the revacci; The i tually disap i but some speech
difficulty remained She died from an mtercurrent disease, 14 years after the
revaccination. Microscopic examination revealed many fatty granule cells
around the vessels in the white matter but no demyelination was found.

This case, of course, is not conclusive, as the clinical picture of post-
vaccnial encephalitis was not of the typical perivenous type; more
probably it was the vascular, oedematous or haemorrhagic type.

Case Van Bogaert 2, 1950 A girl, 9 years old, had at the age of 6 years diphthena
with polyneuritis. Tno months later she suffered fiom measles, with encepha-
Itic symptoms. diplopra, ptosis, nuchal rigdity and pain in the legs In
addition, choreatic movements existed tn the right arm and she showed
a double Babinskt sign The C.S F was normal The child gradually recovered
without sequelac, and died 3 years later from another type of acute encephalitis
Histological examination showed no scars or lesions, caused by the post-measles
encephalitis. Cliically, this had been a rather mild case but the diagnosis
pertvenous encephalitis seems justified.

In hus studies on p les encephahitis M: d (1937, 1939) describes
the brams of 2 panents, dying 5 years and ¢ years respectively, after recovery
from the encephalitis, Both cases ran a sersous course at first, with hemiplegra
e sequelae Malamud found, at patholomical
yelination still present m the typical distnbution,
hy sa the focr and margmal m the spmal cord

and mental retardaton as lat

with fibrous ghal hypertrop;
Microgha cells were no longer found

The contradiction between the cases of van Bogaert and Herckenratht
and thase of Malamud, can be explaned by more serious mcroghal
fesions in the latter’s cases, or by a haemorrhagic compheation. We
will try to show i our material that both explanations may be true
11 one case or another, respectisely.
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When examuning the literature and our own cases, ue feel that a
distinction should be made between patients dying from encephalitis and those
cases, \n which a complication has arisen, causing death a faw days after the
beginning of tecorery from the original disease. Some differences in the
histological pictures can then be easily explained.

It is also interesting to recall that Grossmann and Humbert (1953)
found E.E.G. changes sull present a long time after chnical recovery
from postvaccimal htis. This probably indi a rather slow
scar {ormation and absorption of the dcgencr:mon products.

Cases of about 3 to 4 weeks’ duration have been descnbed by many
authors and only a short summary of some of these will be given here.

Case Waersma 10, 1927. Boy, 5 years Pnmary vacemnation. Incubation 12 days.
Engephalitis ran normal course, condition improred but on 17th day fever
returned, with increasing coma and stiffness of the neck. Death on 21st day
Many polymorphonuclear cells were found 1n the pernascular mfiltrations.
Many mucroghal foar were smaller than in his earlier cases. It js very well
posuble that the chuld was already recosering from the encephalitis when an
intercurrent discase caused a flarc-up of the symptoms. This could also explain
the polymorphonuclears found by the author.

Case Suppan 6, 1937 Gurl, 12 years Revacamation wath normal skin reaction,
On the t1th day fever and clinical encephalitis. Then improtement until the
20th day, when cardiac insufficiency developed and caused death on the 22nd
day. Many for without demyelination but with phagocytes and fatty granule
cells Ocdema of the bram. Typical microglial foct elsewhere. Evrdently this
Patient was on the way to recorery when cardiac farlure caused death.

Case Perdrau 2, 1928, mentions that the foct were less cellular than mn his
case of shorter duration

Case Leffer, 1939 Gurl, 5 years. Three days after vaccination headache and
abdonunal pain, which were progressine Vornited on 13th day, and became
somnolent and hypertomic 2 days afterwards Then she showed choreanc
movements and remamned i this condition until death on the 3oth day, due
toarculatory collapse Autopsy showed oedema of the organs Foct with marked
demyelination and loss of axis cylinders Coalescence of the foci. Many fatty
granule cells in the foct and along the sessels No mucroglial syncytia Some
Sbrllary ghoss In addion, larger fo of destruction were found which,
according to the author, should be conndered vascular in ongin Subcpendymal
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Fatty granule cells were definitely more conspicuous in the later
stages, but were found occasionally on the 11th day in small numbers
and in only a few of the foci. We found no indication that granule
cells shonld develop from connective tissue cells, as they do in malacic
foci. Their phagocytic activity starts early in the process, and at a
certamn distance fram the central vein.

A migration of the already vacuolated microgha cells from the
periphery to the central vein can be deduced from the pictures. The
cells are finally found n the vascular sheath, taking the shape of
rounded granule cells but often still showing the irregular form of
their nucler (as also stated by Greenfield, 1958). No evidence was
found that these cels relay their breakdown products to other cells,
as supposed by some authors.

The smaller foci do not show granule cells or fat ot fatty acids in the
Sudan staun, but we may find elongated and jrregular microghal
cells with small vacuoles in the protoplasm. This probably means that
part of the waste material in the foci is taken up by these cells, and
broken down further to transportable products without a stage of
demonstrable fat or fatty acids. In the larger foci the amount of
degenerated myehn 1s greater than can be dissolved by microglia fand
oligogha?) and the well known picture of fatty granule cells results. 1
have the impresston that here, as well as 1 other degeneratiy e diseases,
the wnoistble way of myelin breakdown is the more natural process (de
Vries, 1958) which, only when fficsent, is aided by breakdown to
stamable fat products, which can be found for long periods lying at the
stte of the focus or along the larger veins.

Summarizing the obseryations on the late stages of the disease, we can
say that the smaller foar probably disappear by a process of inv‘:sx‘blc
myehn breakdown, without recognizable scar formation or remaining

1 lination, These | however, become evident when larger
lestons have been present, As will be discussed in the next paragraph,
intercurrent diseases, often the cause of death in cases of longer
duration, may add addittonal features to the histological picture n.“d’
in cases which ultimately recover, these changes may be the anatomical
bass of chimeal sequelae,
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4. Influence of intercurrent diseases

Repeatedly we have had occasion to point out that the occurrence of
some peculiar histologteal picture coincided with additional aetiolo-
gical factors Proof of a connection between these was difficult to give,
but the posubility often struck us. This problem is closely connected
with the pessible 1nfl exerted by d or toxi-infectious
condttions, existing before the vaccination, on the outbreak of nervous
symptoms and therr course and histological changes. This w1l be more
fully discussed in paragraph f

We will first discuss the occurrence of kaemorrhages.

Erythracytes were occastonally found around dilated veins, but this
was not thought to be important, because mvariably these cells were
quite fresh, evidently an agonal occurrence due to the marked
hypcr;\cmm There was no tn:ucal localization sometimes they were
found in the cortex, i dymally or elsewh In our
case g, the chuld had whooping cough whcn vacainated, He also
showed a few ring haemorrhages. Cases 38 and 37 both had scars from
older brain lesions around the occipital horn, with haemorrhages in
this regton, and case 37 received other serum injections during the
1ncubation period of the penivenous encephaliis, We also noticed in
tus brain old blood pigment around same of the mtracerebral vessels,
suggesting a healed, older leston Case 41 had rather extensive hae-
marrhages 1n the spuaal cord, medulla oblongata, and pans, all were
fresh and Iyming 1n the Virchow-Robin spaces This patient died of
pneumoma on the 22nd day Finally larger haemorrhages were
found 1n our case 53, which will be more fully discussed below.

The five cases of our series 1 which hacmorrhage was found,
therefore, all show some 1nfectious cause or predssposition which can
have caused some damage to the vascular walls, resulting in drapedesis
of erythrocytes

The small haemorrhages are caused by an increased permeability
of the vascular walls, as part of a nutritional disturbance The smaller
foci, consisung of a few erythrocytes, are probably the result of stasis
of the blood 1n the dilated vessels during the agonal stage of the
disease They probably have no importance for our conception of the
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pathegenesis of the disease of the brain. However, it is hnown that a
fmall amount of blood, lying outside the blood vessels, can disappear
in a very short time without leaving old blood pigment or any reaction
of the tissues. It is therefore possible that, when we find these fresh
haemorrhages at death, others had already preceded them.

We generally make a distinction between these haemorrhages and
the led ring / hages, although Nord: (1937) and many
others regard the latter as the result of more serfous damage to the
vessel, but with the same pathogenesis. Here the lesion of the vascular
wall is of longer duration and partial necrosis of the perivascular
parenchyma ensues, around which the erythrocytes assemble, while
oedema and glial reaction can soon be seen in the periphery, This
picture, which is well known in a number of toxic encephalopathies
(salvarsan, etc.) and 15 also seen in haemorrhagic encephalits following
influenza and other infections, can develop in a very short time
(1—3 days). When the ghal reaction arouad the small haemorrhagic
focus is large, the picture may simulate a microglial perivenous focus,
as in our case 14 (see Chapter 4c, Figs. 8 and g). Also Fig. 5 of Crome’s
{1954} article on phalitis duning an epidemic of infl suggests
such a microghal focus. But very similar pictures can be seen in cases
of fat embolism, where certainly no toxic or infectious factor plays a
réle Crome himself considers s case to belong to the group of
infectious haemorrhagic encephalitis.

We will now describe 2 case i which typrcal microghal focs occurred
besides typrcal haemorrhagic foor, We think that the latter arc due to
concomitant bronchopneumonia,

Case 53 A soldier, born May 16th, 1923, had no sigmificant iliness before his
first smallpos vagcination on 7 8 1957. The skin reaction wat normal Fever
was noted 12 days later, and on 20 8 he was soporous, shghtly delrious: he
vormired and had some stffncss of the neck. He was then admitted to the
Mititary Hospral* The pupils were equal and reacted 10 hight, No parcsis
of ocular muscles was found. Neurological exarmnation showed slight gmf-ra)
hypersensitivity, no motor disturbances but a posiive Kernig s1gn. The spinal

'fl‘hanlu are due to the Director of the Mihitary Hospital it Utrecht for hus kind permision

to yse thes case history
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fluid contained gog cells per mi; Noane and Pandy reactions shightly positive;
protein 52 mg/100 ml, glucose 0 2%:; gold sol and mastix cunes showed
only very slight changes. An injection of y-globulin was given on the day of
admsion The EE.G, taken 21.8, showed bilateral A-actity and other
changes, suggesing a pronounced disease of the bratnstem, with relausely
intact cortex. As the temperature was 40,7°, hibernation was staried with
hydergine, largactil and cold compresses The respiration became difficult, but
mproved after tracheotomic Injecuions of peicallin and streptomycin were
given, also cortisone and ACTH

Tn the following days the condution did not jmprote; respiration was very
ifficult, wath secretion of muc d oed fthe lungs Grad,
respiration stopped and artificial respiration was started. The pulse rate
inereased and the patient showed cyanosis. The downward course did not react
to any therapeutic measures and the patient died of heart failurc on 278

Autopgy®. There was some necrosis of the trachea, probably due to the
tracheal cannula, with haemorrhages around it Then bronchiolitis and
bronchopneumonia were found. These were probably due not to viral pneumonia
but to a bactenal infection The lungs were very hyperaemic and oedematous.
The other organs showed no important changes The muscles and the heart
Were normal at histological examination

The brain weighed 1695 g (1 month aficr death, fixed in formalin), the
consistency was good The convolutions were broadened and the fissures less
clear The medulla oblongata and pons were larger than usual and a cerebellar
conus was also found Fia and brain were hyperacnuc, and frontal secuons
showed puncuform haemorrhages.

The detailed histological exarmination of tus case may be interestng because
of the long survival of the pauent, due to the therapeutic measures Hibernation,
tracheotomy and aruficial respiration hasve probably kept this patient ahve
atleast 3 days longer than 1n comparable cases 1n the past The chief hustological
¢onclusion was that microglial foct and haemorrhagic focs existed scparately
 thys brain and that they were scldom mixed

We wall start with a descripuon of the haemorrhagic foci (Fig ) The
distrsbution was as follows No fact occurred 1 the cortex or central mass of
the semuoval centre. The corpus callosum showed several haemorrhagic foct,
especially in the genu and splemum None m the lateral radiations Internal

* We thank the Department of Pathology for their kind permiswion to use the results of
therr exammation.
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capsule very few, but external capsule some larger foci around large vessel:

The thalamus and lenticular nucleus were free, as were the subm::ia‘n\‘C ;
and the subthalamic nucleus (Luys). Some were found in the mammylla: ;‘c::
and a large oy

was present mn the pes peduncylr.
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Frc. 4 H. " cephalopathic foct 1n pedunculus, hypoth and
von i mucrogha encephalitis Case 53

P

corpus callosum, Complhica

The optic tract was not free from haemorrhages exther In the pons and medulla

oblongata we found some hacmorrhagie foct, whereas the spmal cord only

contained a few small foar The cerebellar cortex was not absolutely free and

some foc1 were localized near the dentate nucleus m the subependymal white
matter Localization in the subependymal ghal zone was rare.

Character of the haemorrhagic forr We can eanly distineussh fresh and older
Iesions by the condition of the erythrocytes Sometimes, ¢g n the cerebellar
cortex fresh erythrocytes were found lying around a small vesscl, in its sheath
and widely spread in the parenchyma Here, na blood pigment was scen and
the ‘ascular or ghal structures showed no reaction and no necross In
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the corpus callosum a small focus with well stained erythrocytes showed
demyelination without microghal increase or other cellular response, and no
blood pigment,

In the older foa the erythrocytes were partly decolorized with vague con-
tours, and black pigment was present as finc granules. These foci showed
partial demyelination, but everywhere myclin sheaths were still seen running
between the accumulated blood Glia cells were increased in number, with
round or oval nuclet, and some more irregular nuclei of microgha, Lymphocytes
and polymorphonuclears were scarce. There was no microghal increase outside
the demyelinated area, as 15 always found in the perivenous encephalitic
focr (Fig 5)
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To compare haemorrhagic and microglia foer 2 Nissl stam. b Weil stain for
myehn of same area 1n pons 1 and 2 haemorrhagic foct {1 b the erythrocytes
black),with very kittle ecllular reaction
3 Microgha focus around hyperaerme vessel
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A few ring haemorrhages with a necrotic centre were found in the cerebellum
and in the phalon. Two h b foci were seen in the oblangata,
probably connected with a vessel, showing stasis of the blood. Fatty granule
cells were not found in any of these foci, but an astroghal reaction was evident
in some of them.

This descriptiort allows us to consider the haemorrhagic foc as dating from
the later period of the disease (no granule cells, carly glal rexction) and differing
in age. The hacmorrhages did not take place in the older microghal foci, and
their distribution along the nervous axis was different

The pericenous microghal foct, Distnbution. In the spinal cord only a few foci
were found, but their number increased orally and more foci were present
at the level of the pyramidal crossing. Then, in the oblongata and pons, a very
Jarge number could be seen sometimes, as in the olives and the reticular
substance, occupying nearly the entre field The cercbellar cortex was free,
as was the white matter, but the dentate nuclei contained a few large foai. In
the mesencephalon all parts showed some lesions. Diencephalon and thalimus
were rather seriously affected, as was the internal capsule, but the lenticular
nucleus was nearly spared. In the corpus callosum several foci were seen,
lying separate from the haemorrhagic foct. The centrum semiovale contatned
foci, mostly in the subcortical parts, the cortex itself was nearly free.

The structure of these foci 15 about the same as 1n the other cases. There are
small foci wath few, widespread microgha cells and without breakdawn products
or fatty granule cells and other, mostly larger foci, with dense tellul:}r cufb.
These consist of lymphocytes and some plasma cells in the Virchow-Robin space
and mierogha, mixed with small dark nucles, outside. l\hny‘ microgha cells
are developing into granule cells and some are found containing fine Sudafl-
stamnable fat droplets This fat 15 also found in astrocytes and sometimes in

vascular wall cells Many pictures suggest that cells are mgrating from outside
1t the vessels and the nucler of these cells sometimes have the typical dumbbell
shape of the microglia, sometimes they rather resemble polymorphonuclear

leucocytes. . .

Many foct coalesce and seem 1o form larger ones, due to infiltration of
mucrogha mn the surrounding tissue But when we examne these places i
myelin-stained sections, 3t 1s evident that practically all the foci remain mcn:
or less separate, with a distinct central vessel, thereby stll gning an imag
differing from that of dissermnated encephalo-myelitis —

The majosity of the foct did not contain PAS-stawnable matenial, a ;hmiih
small droplets rmght sometimes be scen In the white matter, staaned yel
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bmvm with the counterstain, pink droplets wrre very frequent, suggesting that
same d ion of myelin was wid

In addstion to the deseribed haemorrhagic and microghal foci, a more diffuse
ghal seaction was found in many places This could be a very mild form, as shght
enlargement of the protoplasm of oligogha and astrogha, without increase 1n
the number of cells, more marked with hyperplasia of gha cells. These duffuse
infilrations were sometimes found between penvenous foci, but wn the
cortex they could also be scen in places where no foci were present. Rows of
small round nuelei (ahigoglia) along \ essels were often encountered. They di-
cate some general reaction of the tissue, Glial stars or “strauchwerk™ were not
seen i our sections.

Mlarginal ghosis, one of the more charactenstic changes m microghal encepha-
Lius, was found 1n many parts 1n the subpial region, 1t was slight in the spinal
cord, more conspicuous in the medulla and only very shght n pons, higher
Parts and cortex. The cellular proliferation consisted, in the more thickly
infiltrated areas, of microgha cells, somehmes together with astrocyes, there
was some degree of demyehnation In other arcas we gamned the impression
that this marginal ghosis was due to an mcrease of the small gha cells (astro-
eytes}, formung the normal outer hring of the nervous system  As thus form of
ghiosis 13 a very common form of reaction, ¢ g to menungitis, €tc., 1t must not
be confused with microglial marginal ghosis, which 15 a rarc occurrence
other diseases Sub 1 ghosis was 1n this case, around the
lateral ventricles it somenmes formed part of largee foct

The choroid plexuses were normal The meninges showed muld diffuse
mfiltration with some small and large lymphocytes and plasma cells
Summary A man aged 20 years, with no important history of diseases,
developed encephalins 13 days after successful pnmary smallpox
‘accnation. Bulbar symptoms soon occurred, for which artifical
Tespiration was started. He died of bmnchopncumoma 20 days after

the vaccination, Autopsy rev ealed ¢ hiolitis and P

The bratn was oed and hyp Mic: preally, two
types of lesions were found: the typteal microghal pertvascular focr,
with marked d lination, and h h fact with only partial

demyelination and no or a muld ghial reacuon The distribution of
these foci was different and no haemorrhages occurred in microghat focr.
1t1s thought that the haemorrhagic foc were the result of the bronchop-
neumonia, and were not a part of the postvacanial encephalitis.
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TABLE 111

TASES OF POSTVACCINIAL TRANSVERSE MYELITIS
Arranged according to age. Dixon’s table not inciuded

Incubation
Author or = a
o T2 TS
2 & & 5 5
BT -
Hausmann, 2 5 3z -— Soporous before onset. Recovered.
Kaiser
! ?appcrt, 7 7 — 12 — Complete tranverse myehtis. Recovered
Kaiser with sequelae
Zappert, 19 7 14 14 — Mud delinum, Stiflness of neck, Diplema
Total recovery.
No 11 7 14 15 P+ +
Kaiser
Zappert, 236 74 — 15 — Paraplegra, anaesthesia, Healed.
Henneaux
Delcourt 8 — 16 P+ Hereditary predispositi P :
recovered
Karser
Zappert, 7 g — 19 Paraparests day following playing foots
ball
No 33 9 12 15 P+ -+ Death 20 days after vacanauon
Pette, 1936 12 R+ Nodataofincubation. Landry syndrome.
Muluple focr m brain and cord. Resem-
blance to dissem enceph. myehns
Kramer 18 14 16 P~ — Started with meningius®
Mage 20 — 14 R+ — Recened other injections at same ume,
Afyelws started day after runnung a race.
Strobos 20 — 16 P~ Worked on board ship unal total trans-
verse lesion Recovery with sequelae.
de Busscher,
Radermecker 20 — 28 ~ Vacan against smallpox and typhod.

Horseback nide before onset of myehus,
Auttopsy showed mucrogha encephabitas,
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Incubation
Author o1 T :

[N
wedo ETES S
TAE R 2

Mill, 2 20 10° 11 P~ Soldir Subtotal diplema After one 3.

sull sequelae
Gounclle 21 16 28 R— — On t6th day mild encephaliis and pare-

sis of legs Partial recovery On 28th day
total transverse lesson without encephal.
stis. Recosered
Miller, 3 21 — 7 P — Soldier. Incomplete transverse leston
Sequelae lasted 2 years,
10/12R+ + Syndrome of muluple spinat foc, and
blindness Death after 2§ mo
Divon 27 — 32 P+ — Soldier Vaccination and typh A + B.
Repeated gth day. toth day pareus
duning march Continued service untl

Holbrook 2

&

33nd day
Bakker 30 10 12 R4+ — roth day henupleqa with VII paralysis,
then paraplema Probably Hene-Medin
infection
Miller, 30 — to P — Vacanation and typh A + B Total

transerse leson Rapid recovery with
mild sequelac

This case therefore throws some light upon other cases, 1n which
haemorrhages or other signs of vascular wall changes are found, and
which are generally described by thetr auathor as another kind of
lesion due to the same disease. We think that 1t 15 erroneous to attribute
the changes under discussion to the vaccimia or the factors causmng
Pernenous encephahtis, but that they must be seen merely as a
complicating syndrome A consideration of the pathogenesis of post-
vacamal encephalitis should not, therefore, lay emphasis on these
changes
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5. Cases wath the clinical picture of transverse myelitrs

A number of cases are found in the literature, in which symptoms of
transverse myelitis occurred shortly after vaccination, and it seems
worth while to establish whether we have to consider them a special
group. The typical anatomical changes of microghal encephalitis can
be observed in the spinal cord in nearly all cases of postvaccinial
encephalitis, most of which do not show transverse myelitis clinically,
Symptoms of a slight affection of the spinal cord, however, are
mentioned in many case histories.

From our Table XIV w ¢ learn that some affection of the spinal cord in
postvaccinial encephalitis occurred in all cases in which this was
examined by us, and that it was as widespread and as senous in the
patients dying early after vaccination as in the cases of longer duration
(only numbers 33 and rt clinically showed transverse myelutis).

However, the incubation time of the myelitis syndrome is not
always the same as in encephabtis (8—15 days, see Table 11 and
Fig. 6). The cases reviewed by Dixon (1944) are not included in our
first table, all his patients were soldiers, most of whom had simultane-
ously recexved other serum or vaccine treatment, and all continued
their military tramung after vaccination. None of them showed typical
encephalitis. They probably form a very mixed group. As the pathology
of none of these cases 1s known {4 had 2 fatal issue), they cannot be
classified, but 1t 1s evident that a myelitis, starting on the third or fifth
day after vaccination, cannot have been the microghal type but must
have been duc to some other pathological change. Here again, as
already said 1n discussing encephalitis, the clinical diagnosis does not
run parallel with the pathologtcal diagnosis. Clinical myelitis includes
h histologically show necrosis and malacia, or haemorrhagic
not to be mistaken for the phalomyelitis we are

discussing here. PrRS

cases whic
a

:axzncscd,

In the cases mn which cncephalitis was
is is not

preceded the spinal cord symptoms by 0—3
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significant difference. As will be seen in Fig. 6, the incubation in
several cases lasted longer than 1s found in microglia encephalitis (see
Chapter 6), but only one of these came to autopsy (de¢ Busscher and

§ 7 a6 8 ¥ w 14 18 16 30 27 74 26 28 30 32

Fig, 6 Incubation of postvaccinial transserse myehitis Above the Line the
cases of mycliis without chnical encephalits; below the hine cases of encepha-
tomyelius Drawn hine incubation of nucroglia encephahitis, From the Literature.

Radermecher) and the others might well have been myehtis of a
different pathology. The case of de Busscher will be presently discussed

In onc case (Bakker, 1930), not included 1n Fig 6, the mychts
was probably part of a Heine-Medin mfecuon, and this case is only
mentioned here as it may focus our attenuon on the possibility that
more cases in which no autopsy was performed, could have been
acute anterior paliomyelitis, ¢ ¢ the case of Henneaux and Delcourt
(1954) with 79% polynuclears in the spinal flud, and Mage’s case
{1937) with prolonged sequelae. Miller {1953) cites 3 cases of poho-
myelitis among a total of 31 soldiers developing myelitis following
vacamation, The description of the sequelae alter partial recovery 1s
generally very bnef, and does not allow us to form a defimte con-
clusion about their pathology.

Why is the incubatton time in myehtis longer than in encephalitis

We could assume that early histological changes 10 the brain give
Tise to complaints sooner than lesions of the sprnal cord, but it is also
Possible that the lesions 1n the cord do not give the picture of transverse
myelitis before they become erther very numerous or coalescent, with
some destruction of the nervous parenchyma (including the axons,
which are always found intact longer than the myelin sheaths)
Ocdema may also be an important factor because the cord, due to the
suff meningeal covering, will be compressed earlier and more sertously
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bY'a developing oedema than the brain tissue, which can more
easily expand. But this can only explain cases in which the jncubation
time is a ﬁ?w days longer than in the encephalitis. In 4 cases of our
tabAIt:, thc incubation lasted more than 16 days, an explanation of
which it is difficult to give, especially as the pathology is known only
of de Busscher’s case.

Of the cases of our table, only 5 came to autopsy. In Pette's case

no data are given on the duration of the incubation. The casc is not
regarded by Pette as perivenous encephalomyelitis of the post-
cx‘anthcmatous type, but rather as disseminated encephalomyelitis.
It is possible that the cases m Dixon’s table, with an incubation of 19,
28 and g2 days respectively, also belong to this category, The two
cases of our own series and the case of de Busscher and Radermecher,
will now be discussed,
Case 33. A boy, born 2 12 1936, had been healthy before vaccinanion on
2. 7. 1947 Pustules developed normally with rather marked skin reaction.
General malaise ensued B days after vaccnation, and on 14 7 headache and
dizzmess with vomiting were reported This was progressive and sufTness of the
neck was noticed the next day. No fever, but positive Kernig sign. GSF.
showed increase m cells. There was some weakness of the left leg. On the s5th
day paralysss of both legs and the abdormnal museles was noted, with reteation
of unine and faeces At the same trme swallowing became difficult and speech
defective. He died with hugh fever on the 20th day after vaceination,

Autopsy The bran was not hyperaerme but the meninges were. Macroscopic-
ally the bran did not show any abnormality, there was no sweling, no
haemorthage. The spinal cord showed no typical foci macroscopicatty, but in
the 2nd thoracic segment the gray matter did not clearly stand out. Microscopic
examnation In the spinal cord there was a great difference between thie foct,
Some seemed to be w regression (thoracic 11, ant. column), sull with vesy
marked d but only few g cells These were not accumu-
lated around the central vessel but were lying loosely in the parenchyma.
There were no granule cells and the protaplasm was sull well developed and
showed many processes The mucler were small and dark, frregular in shape

tmicrogha) In a somewhas larger focus we found some fatty granule cells
the ussue and also smal} astrocyies with clear, round or oval nuclei and a

distince nucleolus
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Many larger foct showed the typical arrangement, but everywhere lympho-
cytes were scarce or absent Granule cells were never found in greater numbers
‘The cord at the lower levels was not hyperaemic but some diffuse cedema was
present, the penvascular spaces, however, were not dilated

A very consp change was wid h tvsis of the ganglion cells,
which was most marked in the anterior hom cells but was also found in smaller
cells of the posterior grey matter (Fig 7) Not all the cells of one section were
affected; normal cells with well des eloped tigroid substance might be scen near
greatly swollen cells with only a small border of tigroid substance peripherally in
the cellular body. Other motor cells were pycnouc or showed more general
degeneration of the eellular body There was no neuronophagia or small-cell
infiltration, as seen in poliomyelitis, and the axis eylinders of the antenor roots
were well stained tn their central part (nside the cord). This change was found
1 the lumbosacral cord and at the rtth thoracicievel, thor. VI and 11, however,
did not show these changes in the large nerve cells The significance of this
ganglion cell change will be discussed 1 paragraph e.

Fic 7 Chromatolysss of antenior horn cells Transserse myehius n microgha
encephaliis Case 14 Nossl stain
Marginal ghosis was marked along the antenor longitudinal fissure in the
lumbar and lower thoracic cord
“The pia of the lumbar cord contained few lymphocytes, except in the anterior
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fissure, where dense accumulation of cells was found Many were granule cells
with sharply demarcated protoplasm, without processes but containing many
vacuoles (in H.L. stain} and with a rather large and irregular nucleus, which
often showed the curious forms found in the hypertrophic microgha of the
penvenous foci. Some cells were smaller, not vacuolated, but showing the same
tortuous and twisted nuclei. They must also be microglia cells, which have
passed the pia-glia membrane before their nucler became rounded and smaller
and the plasma was filled with breakdown products.

The higher thoracic segments (VI and II) showed only shight changes, we
found only a few foci and no demyelinated areas, without infiltration. Some
veins had a cuff of small lymphocytes, mived with more irregular nuclei,
probably mucrogla cells which had wandered from the parenchyma to the
Virchow-Robin space. There was no marginal gliosis here, and chromatolysis
of ganglion cells was also absent The cord was shghtly more hyperaemic than
in the lower levels.

The ob! ined no foci, 5o 1mp! changes were found in the
ganglion cells or the subpiai tissue The pons contained some typical foci around
swollen veins in the midline, in the dorsal part of the tegmentum

The cerebral cortex and subcortical white marter were free from foct in the
frontal and insulac regions, but the occipital lobe contained a2 number of peri-
venous foci, mostly lacalized 1n the vianty of the ependyma. These fock were
small, with little demyelinaton and only a few infiltrating cells, Some small
lymphocytes were found around vessels, without infiliration in the surrounding
parenchyma The pretures were probably remnants of small foct which had

nearly disappeared.

Summary. A boy, 10 years old, became 1l with general symptoms 12
days after successful vaccination. Cerebral symptoms were never
serious, but 3 days later symptoms of transverse my‘clms appeared,
weakness of one leg having been noted before He died on the '.-?(h
day after va ion. At 1 1 jon only a very mild
affection of the brain, bramstem and upper spinal cord was found,
but severe affection of the lower thoracic and the lumbo-sacral c‘nArd
existed All lestons had the typical character of peris enous encephalitis;
on. In additton it was found that there
vessels in the lower cord
2nd marked

many already showed regress:
was some oedema of the parcnchyma; thcv
were empty (there was hyperaemia at the higher lesels),
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chromatolysis of a large number of ganglion cells. As this could not be
due to an axon lesion, it was suspected to be hypoxic 1n ongin,

Case 11, A grl, 7 years old, was vacemated with good result, for the first
time on 4 g 1929 From the start she was not sery healthy, but neurclogical
symptoms were not noted before 1B.9 She was then somewhat soporous and
had fever. Next day hyperaesthesia was noted and weakness of the legs, which
was progressive unti] total motor and sensory paralysis eisted The level of the
lesion was diagnosed at the 4th or 5th thoracic segment, Patient died on 26 9

from purulent cystitis and bronchopneumonia,

Autopsy, Only pants of the brain and cord were available for examination;
the mid-thoracic level was not available, The brain showed only a few lesions,
these were small, with typical demyelination, but the number of microgha cells
was rather small Evidently these foci had already partally healed. In the pons,
many focs were found, most of them Toosely bult and in regression, with typical
mucroglia cells, very few granule cells and actise astrocyte proliferation, In
these foci lymphocytes were rare or absent, but in the dorsal part some vessels
were found with thick cellular cuffs i the perrvascular space, consisting of

, Jarge lymphocytes and feucocytes There was only 2
very shight ghal reaction around these vessels, consisting mainly of hyperteophic
astrogha

At the thoracic level of the spinal cord, very severe changes were found A
great many large foc1 were seen both in the grey and in the white matter,
Many still showed the osal shape of the perivascular distnbution but large fields,
laden with fatty granule cells, lay between them There was total demyehination
1n the central part, including both anterior horns, but some large ganglion cells
were snll n eidence Thick cuffs of small and large lymphotytes surrounded
many vessels 1n these foc1 or 1 Jess affected parts. Polynuclears were rare at this
level Alongthe anterior surface of the cord we saw margnal ghosis Proliferating
astrocytes were found everywhere and the Holzer stam showed a very dense
fibrillar network, especially well developed in the grey matter, Axis cyhnders
were still present, there was some loss in foci m the white matter and very
marked loss 1n the anteriar horns

Summary A 7-year old grl died oftransvcrse myelms, Cys!opyelmx 'md
bronchopneumoma 22 days after
symptoms had been very mild Typical l'ocl were found mn thc pons
and a few in the hemispheres, all showing healing stages. In the spinal
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authors. B. and K. M. Walthard (1958) think that these ficlds always
belong to some perivenous focus. We cannot agree with this; the
occurrence in the upper cortical strata practically rules it out; and the
evidence of the large size of these foci seems also convincing.

d. Marginal gliosis

‘This is considered the second most important histological change in
perivenous encephalitis because it is present in most cases and rarely
seent in other discases. Since Wohlwill’s description in 1928, in a
case of measles encephalius, general attention has been drawn to it
and many authors have given accurate descriptions In our material
subpial microgliosis was present in 20 out of 23 cases, but even in the
others it might have been found if more blocks had been examined
The subependymal type was rarer but here too, examination may
have been insufficient,

Marginal gliosis is a prolil of syncytial cells in a
very thin layer, directly underneath the pia mater. In the cortex,
therefore, 1t occupies only the superficial part of the molecular layer.
The cellular type is the same as that seen around the veins but a
change into fatty granule cells 1s extremely rare. Even in cases of Jong
standing this marginal ghosis stll shows the syncyiial type. Demyeh-
nation 1s always present, but is rarely as marked as i the centre of
penvascular foci.

Its distribution vaned from case to case; most commonly 17 was
found along the anterior median fissure of the spinal cord and laterally,
dorsal to the anterior horns The subpral white matter of the oblongata,
pons and mesencephalon were less often affected, and the cerebral
cortex still less Qften, but not always, this marginal ghosis was
continuous with a perivenous ghosis extending to the surface, and
often the mpression was garied that marginal ghosis was more
frequently scen 1n places where penvenous foct were found deeper in
the ussues. However, we also encountered this marginal ghosts without
any penvenous foci at the same level of the cord (¢ g case 53) This s
denied by Finley (1937, 1950) and other authors, who constder marginal
ghosis to be a continuation of the penivenous foct But our Fig 8shows
a continuous zone of gliosis along both sides of the spinal anterior longi-

1
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tudinal fissure, with only a few perivenous foci in the parenchyma,

The small astrocytes of the most superficial layer and the astrocytes of
thewhite matter maybeincreased innumber; however, a fibrillary ghosis,
resulting from hypertrophy of these cells, was not evident in our cases,

We should not confuse the marginal gliosis described above with
the reaction of the superficial small astrocytes found in cases of memngitis
or other irritation. The nuclei of the microglial ghosis have the same
irregular shapes as in the perivenous foci: elongated, tortuous,
dumbbell-shaped, etc., whereas the astrocyte nuclei are stained
lighter, are round or oval, and generally somewhat larger. The
protoplasm also differs: the astrocytes show the more regular spider
shape, and do not form a syncytium as do the microglia cells.

The occurrence and the importance of subeperdymal gliosis is more
difficult to evaluate, because often a perivenous aflection in these

Fio 8 Margnal ghosis. Ant fissure of sprmal cord. Continuous micm{,'lm layer,
1 many places without conncction with perivenous foci. Case 39 Nisl stamn
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regtons, where the veins run parellel to the surface, makes a distinction
dufficult. Here, too, irritation of the ependymal astrocytes may give
prctures which can be eastly interpreted as microglial proliferation,
We found the subependymal microghal layer in g cases and subpial
ghosis 1n 20, but only in 3 cases was it rather marked. In one case
{No 45) we found subependymal gliosis 1n the apex of the occipital
lobe, surrounding a solid stalk of ependymal cells, without lumen

&. Ganglion cells

It is well known that the ganglion cells generally remain relatively
intact in the perivenous foci although, especially in older lesions, some
of them may show degeneration (¢ ¢ case 37, a revaccination, in which
some of the anterior horn cells show signs of tigrolysis). Some diffuse
loss of cells in the cerebral cortex is rather often seen, but this s 2 very
common finding at autopsy when a long agonal period preceded
death (stasis of blood in the cercbral circulation and perhaps toxic
influences).

We already described the marked d of anteror korn cells
m two cases of transverse myehtis (No. 33, 41), not connected with
focal microghal lesions (this chapter, par. b, 5). This was found in
otherwise normal tissue (see Fig 7). Mild degrees of chromatolysis
were also present in case 37 in the lumbar anterior horns, without
neuronophagra  Many typical foci were present at this level of the
cord The patient had shown a weakness of the legs, at first suggestive
of acute anteniar poliomyelitis

The same acute cellular degeneration was described by Pette (1936,
P. 271), but in his case, following revaccinatton, a diffuse ghal reactron
exsted 1n the anterior horn, as also in other parts of the transverse
section. This case is considered by the author to be nearer to the
dissemmnated encephalomyelitts, than to the pernvenous type. The
pathogenesis of this cellular degeneration s possibly vascular hypoxia,
caused by oedema of the cord m cases of longer duration, and more
senous destruction of uissue. Al cases with this type of ganghon celt
degeneration occurred 1n the spinal cord and in patients with severe
clntcal symptoms of myelitis Marsden and Hurst (1932) described a




60 POSTVACCINIAL MICROGLIA ENCEPHALITIS 3

sim'dar degeneration of Jumbar anterior horn cells in a case of post-
variolar encephalomyelitis; they also regard these changes as not
belonging to the usual picture but the pathogenesis remains obscure.

Considerable degeneration of the large cclls of the substantia nigra
was found in our case No. 40, Many cells were ill-defined and some-
times the pigment was lying free, no cellular body remaining viable.
This, however, was also considered a reaction to the patient’s un-
favourable general condition {he had suffered serious brain lesions
at a younger age). Similar conditions of the substantia nigra can be
seen in postoperative hypoxia cases.

Abnormal mutotic figures were described by de Vries (1954) in several
cases of microgha encephalitis. They were found to be very numerous
in one case, and less numerous in 6 other cases. Generally only a
number of small, dark, basophilic granules are seen, lying in a white
field, inside a large cell, but someumes an indication of spindles, as
seen in mitotic division, was found. They were considered to be an
abnormality of unknown pathogenesis. Rarely we found them in
other diseascs, z2z. in a case of typhoid fever and in tuberculoma of
the thalamus. Similar pictures were described by Perdrau and
Turnbull and McIntosh in postvaccimal encephalitis, Wohlwill
(1928) described, in po: 1 -phalitis, irregular basophil
granules in the anterior horn cells, which have lost their nu
Probably they belong to the same category as our findings. A descrip-
tion of stmilar bodies by Tinel and Bénard (1923) 1n a case of ascending
myeliis, beginning 5 days after eruption of a rubella exanthema,
evidently also belongs 1o this group. Wyers* recently dcmons.rm(td
simtlar nuclear changes m ghomata and discuﬁfd their relation to
changes, expenimentally caused by thiourea injections.

cleus.

f. Complicating aetiological factors

Factors whnch might miftuence the constitutional basis on which
microgha encephalitis may become mantfest, were ‘sccn m a number
of cases This aspect of our problem has been discussed by many

& Demorstration un the Datch Socrecy for Ty chustry and Seurvhogy, 5938 Tobe gnblihrd.
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authors and may throw some Iight on the pathogenesis of the process.
We will list below the cases which seem to be important m thus
respect. Of course, our material includes only cases coming to autopsy;
whether the same holds true for encephalitis cases which recovered,
cannot be stated by us, but it secms very probable.

In 3 cases we found evidence of preceding disease of the bran. No 37
showed marked fibnilar gliosts around the lateral angle of the brain
ventricle, and phagocytes containing old blood pigment were localized
along vesscls int the white matter of the brain. The justory gave no
information about previous trauma or disease.

No. 38 showed a similar picture, but in this case the scar tissue
around the posterior horn of one lateral ventncle was much more
developed and extended further in posterior direction, where only a
closed ependymatl stalk was present Ths case also showed old blood
pigment 1n the sheaths of deep cerebral vessels,

No 40 had even more important lestons, In the left frontal and
temporal lobes, old malacic foci were found, with microgyria of the
adjacent convolutions Only scar tissue was present; the lesion,
probably traumatic, must have occurred early in hfe. No cause of
this disease could be found Microscopically the encephalitis in this
case showed, besdes the typreal picture, ghal stars an the oblongata
and degeneration of a number of cells of the substantia nigra.

These 3 patients were all soldiers, and nathing abnormal had been
noted tn them, before the vacanaton

A herediiary predisposttion was involved n one case, No 32, a girl,
suffering from clubfeet A brother had spina bifida Evidently we may

consider this fo be a case of status dysraphicus

dequired predisposition was found 1 the above 3 cases with old bram
lesions, probably of traumanc ongin Onpe pauent, No 8, was still

unable to speak at 4 years of age, no data were available to explain this
retarded development.

Revacgnation may be mentioned here, because in several cases an
abnormal picture was seen We saw microgla encephahitis in 2 Cases
after revaccination (1o which primary vacaination had been positive),
and 1n 26 cases after primary vacamation, which should be about the
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relation given also for the non-fata) cases. But of the cases of other
cerebral affection following vaccination, sesen followed revaccination
and only 20 primary vaccination (of these 18 were 2 years of age or
younger}. This will be discussed in Ghapter 4.

Our cases of revaccination encephalitis were No. 12 and 3. The
former had a typical skin reaction; in the latter the shin reaction came
rather early, but was still quite typical. We saw no cases of transs erse
myelitis following revaccination, as described by Holbrook (1930),
Gounelle (1930) and Perte (1936).

Many patients may have suffered from other diseases, Anown
sometimes to cause damage to the brain, but this was not noted down
in our material.

An allergie predisposition was not evident either in our cases.

An important group is formed by the patients who, shorily before
vaccination or during incubation, were subject to some noxious factor.

No. 9, 3Y, years old, had whooping cough when vacemated and was
treated by 4 injections, the last of which was followed by a convulsion;
then the encephalitis was noted, which lasted for only onc day.
Incubation had been 1o days (see case description in paragraph b z
on carly cases).

Angina, of course, 1s sometrmes noted, but in our cases it did not
secm to be an important contributing factor

Greater importance should probably be attached to the simuh.?nc-
ous injection of vaccines or antisera agamnst typhoid, cholcra,l diph-
therna or other diseases. This was only poted in our material in one
case (No. 37), but probably had been done more often “i(h(.yu.l bf‘mg
recorded. It was the usual procedure 1n soldicrs 1o give many injections
at the same time. 3

Especally worth mentioning 1s the possible influence of mental or
physieal stram shortly after vacanation. Case 2‘\'0, 45 was prepanag f(.lr
emgraton, which always entatls much exertion. A smguucn\ analysis
of the occurrence of stt\'ﬂCClﬂlal encephalitis in so!dncfs, compared
with adults of another occupation, might be worth » lfllc fo ghe an
idea of the importance of mental and physical strain in this group.
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Physical strain was evident in cases 39 and 40, two soldiers, who
made Jong bicycle trips on the 12th and gth day of incubation and
who fell ill on the next day and the same evening, respectisely. No. 39,
dying 2 days after the outbreak of the encephalitis, had 2 septic
condition at autopsy, together with typical microglia encepha~
liths. !

It is interesting to mention the case described by Mage (1937), of

myclitis developing the day after the patient participated in a race,
and the case of Kaiser and Zappert (1938), of a boy detcloping
mychtis the day after playing a football match, 1g days after vaco-
nation.
It is rather difficult 1o evaluate the importance of the data given
above, We strould also bear i mind that in some cases {e.g our No 53
and 11) the history specifically states that no important diseases had
preceded the vaccination and that the patient had always been of
excellent health

We also have to bear in mind the influence that cortisone may have
1 actnvating viral encephalitis (discussed in Chapter 4, d).

In the hiterature, mention is made of the influence of endogenous
or exogenous factors predisposing a person to postiaccinial enceph-
abitis. Hutter (1930) mentioned constitutional and familial factors,
Sillewvss Somist (1952) also Imd stress on the endogenous factors, André-
Bahsaux (1953) gave several case histories to elucidate the importance
of a neuropathic predisposition, of trauma, ete.

An allergic predisposition was noticed by some authors but was
absent m many cases

Summary

The general picture of pem enous encephalitis, as described by most
authors, was also found in our cases. It should be pointed out that the
demyelinating microghal foct are only part of the changes seen mn
nearly all cases, A general mesodermal reaction of the meninges and,
in some places, of the vascular wall, was explamned as the expression
of the systemc disease produced by postvaccimal encephabitis
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We formed the conclusion that the typical perivenous foci are
primary and not preceded by a vasculo-mesodermal reaction at the
site of subsequent microglial proliferation. When the encephalitis
is not complicated by other (infectious) conditions, the disease is not
fatal in the first stages of the foci; when death occurs early in the
“clinical course, we must admit that the glial proliferation has existed
for several days.

The later development and final absorption of the foci, of course,
cannot be seen in autopsy material and has to be deduced from cases
with death from intercurrent diseases, or after the original lesion has
healed out. We reached the conclusion that the smaller foci disappear
without leaving a scar or demyelinated plaque because the surrounding
myelin fibres group together, The catabolic products in these smaller
foci were broken down by the glia to soluble substances, and fat or
fatty acids were seldom present, In the larger foci, however, we think
that the bulk of decomposition products could not be entirely absorbed
in this way, and fatty granule cells derived from the microglia were
found in larger numbers, transporting the material along the blood
vessels, as also seen in other types of destruction. Astrocyte reaction
1n these foc can cause some degree of sclerosis.

We think that, during the first days of the disease, new foci may
develop just as an exanthema increases during one or two days, but
this cannot be called progressive involvement. We found some indi-
cation that microghal probferation originated in the parenchyma
surrounding the vessel over some distance, and that these cells
gradually concentrated close to the vascular wall and invaded the
adventtial ussue. Increase of these microglia cells occurred mainly by
amutotic division. Often the protoplasm was vacuolated, but no

sudanophile substances could be detected

When other diseases or affections occur in the course of postvacciniat
ia, other vacci etc.) the

|
his should be separated

enceph (e.g. bronchop
pathological prctures can be complicated, but t!
from the changes of microgha encephalitis. .

The prcture of transverse myclitis may occur in patients in w):om
cerebral inyolyement 1s not serous. Microscopically, the same fesions
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are found as in the cercbrum, but more serious destruction of the
parenchyma is often seen Thus could be explained by the impeded
arculation of blood and lymph as soon as oedema causes compression
due to the suff covering membranes. The possible imfluence of physical
exertion on the putbreak of symptoms is discussed.



Chapter 4

CLINICAL POSTVACCINIAL ENCEPHALITIS
DIFFERENT IN PATHOLOGY FROM
MICROGLIA ENCEPHALITIS

In this chapter we shall review cases of postvaccinial cerebral com-
plications in which the autopsy findings suggested a process differing
from the pathology described in the preceding chapter, It is important
for an understanding of the occurrence of various reactions of the
nervous tissue to study not only the typical cases but also the negative
cases with other types of reaction. The fact that many authors do not
pay much attention to this point hampers a general evaluation of the
difficulties. A sharp distinction of the various changes found in cases
of post-measles encephalitis, however, is made by Litvak (1947).
Moller (1949) described these in post-infectious nervous involyement
in children. These articles illustrate the importance of a carcful
description of all cases coming to autopsy.

In the course of our investigation it became evident that in some
cases the picture of complete microglia phalitis was not found
but that perivenous foci with demyelination and microglial pro-
liferation existed 1n the same brains with vascular reactions, ahhoug}.:
in separate foci. The pathogenesis of these perivenous microghal foci
1s probably closely related to the pathogenesis of microglia enceph-
alitis but we will group these cases together with the other cases @ be
treated i this chapter. A full discussion of their occurrence and
pathology will be given in Chapter 6, 2 and b. .

Our matenal, a total of 30 cases, at once suggests that a dx‘mmn
into some major groups can be made, which will be iscussed in the
next paragraphs. Special emphasis is also lad on d}“ §o-cnﬁcd
encephalopathic changes, the place of which in pnthc(ogy.ls stilt under
discussion, Few cases then remain with a pathology differing from the
usual pretures (discassed m par f).
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a. Post-infectious encephalitis before and after the year 1923

It is generally accepted that the wave of postvaccinial nervous
complications which attracted world-wide attention, started n the
autumn of 1922, gradually increasing in sevenity until a maximum wasg
rcached around 1930 But it is also a well-known fact that nervous
complications had becn seen before that date and that many cases
occurred in the 19th and 2oth century which can now be clinically
diagnosed as postvaceinial encephalitis,

1t will be my object 1n this paragraph to discuss the problem as to
whether microglia enccphalitis occurred ¢ven before the above-
mentioned date, or whether this was really somcthing new, as
Spielmeyer (1928) wrote: “die postvaccinale Encephalitis und die
Masernencephalitis sind etwas neues™.

The literature includes a number of cases referred to by many
authors to prove that postvaccinial encephalitis did occur before 1923,
We shall discuss these cases below. A distinciion betwccn encephalitis
and other cerebral followi: ion, was rarely
made 1n the last century and 1n this century before 1925. Convulsions
in young children, one of the most outstanding mamfestations at this
age, were for some authors enough to diagnose encephalitis, whereas
others did not think it of sufficient importance to be mentioned.

Tt 15 interesting that, according to Kaiser and Zappert {1938), an
accumulation of postvaccinial complications occurred 1n Bohemia in
1802 Amoug 10,000 vaccnations of babies during that year, 3t were
followed by severe convulsions, one by paralysis, one by a soporous
condition, all startng 2-16 days after vaccination. Three children
died of convulsions. In the years preceding and following 180z
complications were rare.

In 1886, von Barlow described a case of haemorrhagic encephahtis in
measles, Freud (18Bg7) mentioned vaccinia as one of the causes of
wfanule cerebral paralysis Then (1900), according to Bastiaanse
(1931), a case (boy, 6 years old) occurred following vaccination but
here again 1t and h ) developed and this case is
not accepted as postvaccimal encephalitis
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In 1903 a case occurred, described by van Bogaert (1937): a girl,
6 years old, developed poliomyelitis, following vaccination, In he
same ycar complications arose in the Netherlands (Bastiaanse, 1931),
but the author did not diagnose them as encephalitis

A case, described in 1goy by Brissaud and Brécy, of 2 boy aged 16
dying after 13 days of iliness of unknown actiology, showed multiple
perivascular Iymphacytes but no mucroglial prolferation. Some foci
showed demychination and the disease was diagnosed as ncuropti-
comyelitts. It certainly was not a case of microglial encephalitis, as is
sometimes suggested n the literature.

Comby (1926) described 3 cases, occurring 1n 1905, in which
serious sequelac followed the vaccination. The age of the children was
4 months, 2%/, years and 18 months, respectively. In all cases con-
vulsions and vascular syndromes dominated the picture. They do not
resemble micragfia encephalitis but are quite comparable to the
material of younger babies, as given below (par. ¢).

In 1907 Thausing described a case in which paralyses, resembling
poliomyelitis, were still present three months after the onset.

In 1929 Mader described a case occurring in 1912: a child, 21
months old, was vaccinated June 12th; from Junc 19th on he showed
convulstons, became comatous on the 26th but graduaity recovered
Probably this, too, was an encephalopathy. 5

In 1912 Gins (1934) observed a girl aged 18 months, developing
convulsions on the 12th day after primary vaccination, from \vh.lch
she partially recovered, remaining an idiot. He saw another chll{l,
2 years old, 1 whom the incubation lasted 12 days; haemorrhagic
encephahitis was found at autopsy .

Another wave of complications was observed in Holland in 1916
(v. Wayenburg, Koetser, Busch, and others) when, after morc. than
40,000 vaccinations and revaccinations, many cases of brachial or
thoracic neuralgia occurred Sporadic cases with the same symptom:
atology have been observed again after 1935, and are thought to be
peripheral in origin These always followed revaccinations.

It 15 evident that the cases referred to (the paradigmata in the
literature) dit not show the ty pical climeal picture, nor at autapsy the
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pathological changes of microglia encephalitis. In the hterature I
found only 4 cases occurring before 1923, in which microglial pro-
liferation in the parenchyma around blood vessels highly resembled
microglia encephalitis {a further search of the literature might well
disclose more cases).

These cases will be discussed in Chapter 5; a short summary,
however, is given here,

. Turnbull and Mclntosh (1926) desenbed a case occurning in 1912,
following vaccination. It 1s generally accepted in the Iterature as
proof that perisenous encephalitis occurred prior to 1923.
Krabbe (1913) published the casc of a one-year-old child. The
actiology was unknown; the child had not been vaccinated.

3 Marie and Tretiakofl (1g21) desenibed a girl aged 16, falling W1

on 30 11, 1918, with no known aetiology.

4. Tinel and Bénard (1923) briefly referred to a case of post-rubella

encephalitis, occurnng in 1921 1n a man aged 21.

»

It is the general opimon that nenous comphcations following acute
1nfections diseases has ¢ considerably increased in number since 1g20—
1923. Gins ascribes this to the epedemic encephalitis of 1918—1921
which, when developing after vaccination, should i his opiion
adopt a special symp 3} and pathology Other wellk

nenvous diseases, ¢ ¢ acute disseminated encephalomyelitis, enceph-
alopathues, etc., also increased 1n numbers (Gins, Bastiaanse, Lucksch,
Turnbull and MelIntosh, v Bogaert, Scholz, Kaiser and Zappert).

That the pervenous type of encephalis did not occur before 1923
15 stated by Spielmeyer and accepted by Pette (1936), who found no
histological proof to the contrary n the literature, and also by
Walthard and Walthard (1958)

In measles Wohlwill (1928) stated that, before 1925, encephalitis
following this disease was nearly unknown, but mcreased in frequency
following the pandemic of v Economo’s disease. Musser and Hauser
(1928} report the samc condition in the US, where encephahtis
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f‘ol)ouing measles infection was formerly unhnown, but was reported
in 1927 in various States.

C. de Lange (1943) gives 1 in 1,000 as an average for the more
serious complications in the course of measles—a rate certainly much
higher than before. Litvak (1947), who also cstimates the number of
measles encephalitis cases at that time at 1 1n about 1,300, says that,
during 19021924, only 2 of 2,000,000 cases of measles had cerebral
complications in England.

The nervous complications that followed vaccination before 1923 arc
discussed in a number of reports and articles.

In 1902 2 commission was formed in the Netherlands to report on the
complications of vaccination against Npox. Ninety per cent of the
practitioners returncd the pleted  questis ire Following 2}
million vaccnations, skin reactions and crysipelas were most common,
then abscesses and other septic conditions. Meningitis occurred twice;
in both cases the tuberculous type was diagnosed. No other cerchral
complications are reported. Convulsions did occur but were not

dered a plication of the vaccinatiy Ithough some reports
state thar they occurred more frequently after vaccination than
without 1t. Vaccination at that time in the Netherlands was done
mostiy 1n children aged 4—06

The English Report on Vaccinatton (1928) notes that, from 1911t to
1925, 3 7 mulhon vacainations were done in clildren under 1 year of
age, with 133 deaths, and 600,000 1n older persons, wm.- 15 deaths.
Death was due to convulsions 1n 26 cases, to meningitis n 4 to
haemorrhagic encephahus in 1 {in 1923} aud to acute encephalitis 1
1 (1923) . 3

In contrast to the above data, the dangers following vaccination
sncreased after 1923 Bastiaanse (1931} states that in 709,918pnn'ur)
vaccmations, 54 cases were reported with untoward complicatinns
which were certamly not postsacesual encephalitis, and an additionat
50 cases which were probably nat. The percentage (zf cases n.nh a
bout 30. His material, howgver, is not uniform
Sore be mf

fatal outcome was al
e
and no definite conclustons ¢
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TABLE IV

DEATI DUE TO PRIMARY VACCINATION

Year Prim. vace.  Deaths  Frequency
Dutch Commussion 4+18g0-1g901 2 500 000 6 1.416 000
English Report 1911~1922 3 700 000 133 1: 27 000
Dutch Report 1932 1924~1928incl. 709 000 38 1: 21 000

The Dutch Commission excludes from statistics on death due to
vaccination cases of tuberculous meningitis or activationt of other
diseases, whereas thesc are included 1 the English statistics Another
pomnt which impedes conclusions 1s the difference in age at which
vaccination was generally performed.

A few words may be said about the signtficance of conculsions as a sign
of post-infectious cerebral disease.

Convulsions followed vaccination in 1802 in Bohemia (Kaiser and
Zappert, 1938) m a rather large percentage: 31 in 10,000 vaccinations
{1 : 322), with 3 deaths (1 : 3,300).

According to Julius (1938), convulsions were given as the cause of
death during the first year oflife of 1,041,493 chuldren during the years
1931—1936, a5 high as 1916 {1 - 543) The rdle of vaceination 15 not
espeaally stated

Bastiaanse found convulsions 1n his matenal of pathologically or
chinically certain cases of postvaccinial encephalitis in 48 of 138 cases
(1 2.8).

The Enghsh Report (1928, p. 41) states “‘Convulstons are occasionally
met with in the course of vacainia as 1n other febrile conditions, but
it was not until 1923 that certamn other mamfestations appeared”.

The matenal discussed in this paragraph 1s rather suggestive of the
following conclusions (see atso Table XI, p. r4c).

{1) Typical fully developed mucrogha encephalitis following vacci-
nation has not occurred before the autumn of 1922 Turnbull’s
case of 1912 15 atypical in many respects.
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{2) The pathological picture of perivenous microglial foci can occur
sporadically following vaccination (1 case), tubella {1 case), or
without definitc aetiology (2 cases), and is also rarely met with,
after 1923, without previous vaccination or other }
disease.

(3) Convulsions in young children apparently do not occur more
frequently after 1923 than they did periodically before that date.
They should therefore not be considered a danger inherent in
postvaccinial encephalitis, which only occurred from 1923 on

According to Marchand and Ajouriaguerra (cited by Rademecher,
1958) three main groups of convulsions should be distinguished:
“Convulsions isolées fébriles” with a good prognosis without sequelac;
“convulsions des sp philes” and “convulsions répétées”, often
progressing into epilepsy.

There is, however, some evidence that an encephalopathic reaction
following vacanation (haemorrhagic, lymphoeytic, tovic) increased
in frequency after 1g23, especially in very young children.

Death from microglia encephalitis still periodicaily occurs in the
Netherlands when mass vaccination is performed (see Fig. 9), whereas
death due to postvaccinial nervous complications other than this type,
continues to occur more regularly. The figure could even suggest that
the relation of encephalopathy to vaccination 1s much less important
than it has becn supposed to be.

Microgha z -
eacephontis  ___ 7 _ -
pmieegd - EBNC
O (O T T M =S5

Other - : z
pathology B
Fic g Frequency of mcrogha cncephalitis compared with cases with other
pathology. m the years 1925 to 1957. Dutch autopsy cases ion
From 1930 to 1939 vaccination was nearly stopped. In 1940 3 nen \acc::-“u;n
law was passed In 1947 mats vacanation because of smallpox rrupnmh
Tilburg In 1q31 mass vacamation because smallpox occurred
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b. Children under 2 years of age show no microglia encephalitis

A systematic examination of the Dutch cases of postvaccinial com-
plications has revealed the interesting fact that microglia encephahitis
does not oceur in infants in their first and second year of life. In a
survey of the hterature the samc observation was made. A great
number of cases have been reported but, whenever an adequate
description was given, anrother type of pathological reaction was
found Many of thesc cases were diagnosed as postvaccinial enceph-
alis; others as encephalopathy and only in a few cases did the
author especially note that they belonged to the perivenous type or
were an minal stage of perivenous encephalitis. Sometimes other
wnters interpreted these cases as such These cases will now be
discussed in some detail (Turnbull, 8; Schurmann, 2, Doring, 13
Jacob; Balg, 4; Zulch, 10; Schlcusung).

Case Turnbull 8, 1928. A boy, 3 months old, fell 11l on the 10th day following
vaceination and died on the z5th day Turnbull considered this as a subacute
case Pathological examtnation showed oedema and hyperaemia of the brain,
no haemorrhages There 1s a very diffuse muld increase of gha nucler In the left
pulvinar we found a focus with oedema and old as well as fresh erythrocytes
in the parenchyma but this was not pervascular, There was some hypertrophy
of the astrocytes ‘The lumbar cord showed pernascular oedema Fatty granule
cells were present in the vessel sheaths in sanous sections and could be followed

1mto the subarachnowd space The haematoxylin and eosin stamns showed no
demyebnation

Turnbull groups this case together with his other cases (of older
Persons} as postvaccinal encephaliis We would now call 1t an
encephalopathy, and 1t certainly does not belong to the microgha
encephalitis group, as 1s sometimes contended n the hterature

Case Schirmann 2, 1928 A chuld of 11 months acquired varicella ar about the t:me
of vaccination It died 12 days later of bronchopneumonia The vaccmation
pustules developed normally, On the Bth day the chuld had convulsions
Autopsy showed fresh granulations on the mutral valve The meninges were
shghtly blurred at the base, the ventricles dilated Only one block was mucro-
scopically examined (probably paraffin and 1

stam) Schurmann mentions protoplasmic gha cell proliferaton around the
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essels, but expressly states that the case had been insufficiently studied to use
or a description. Hus first case, a chuld 6} years old, showed sypical microghia
ncephalitis, and Schurmann gives a very good description of it, using this case
or his description of postvaccintal encephalius

\s glial hypertrophy occurs after small haemorrhages or around small,
1ectotic foci, and as demyelination was not noted, the second case of
ichurmann docs not prove that microglia encephalutis ean occur at
\ very carly age. '

‘ase dérng 1, 1942, A child, 15 months old, was vaceinated 28.9 and fefl illon
«10 with vomiting. 7,10 he had convulsions; the temperature rose, he became
omnolent and died the following day. The spinal Auid showed 74/3 cells.
wtopsy showed hyperaemia of the brain and muld lymphocytic infiltration of
he i Ther hymal vessels were d with blood and i
arrounded by oedema, Some plasma cells could be found and lymphocyte
ulls were present around a number of vessels. Ganghon cells were found o
¢ practically normal,

Joring considers this to be an initial stage of perivenous cncephalitis
Ve cannot follow him here. Firstly, in older children dying on }h:
leventh day after vaccination, the typical picture of demyehnation
nd syncytial microglia can be seen (nz. our case No. g). Then t‘hc
hanges m Dorings case, as in many cases of cnccp}xa)opalh?' with
cath around the roth day, were widely distributed in the brain, not
1 foci wath large stretches of normal tissue between them. They are
rpical of encephalopathy and there is no pnfof th?f these c.hangc
wuld have changed into perivasculzr microglial foci lr{hL‘ fh:)d had
ved. We shall presently discuss the problem of fulminating cases
ore extensively.

A case bricﬂyymcmioncd by H. Jacob (1956, case 1), should be hs}td
ere, although the description only states death :1'1 8 months, follom.nvq
*Lymphocytdrer perts cnoser J',ncrp.hnhlu
U-Fasern und beider unteren Rxgdcn-
litis

nallpox vaccination, with
nt lapunarem Ocdem der i
hichten™. Probably this was not a microgha encepl nu’ b
wscular accident. The name perisenous cncephahns is used by

clitis disseminata

alovmy
‘o for encephalowmy 1d, who died 17 days after »

Bald’s case 4 is a child, 2 years o
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uon. Focal perivenous haematogenous cells were present; no microglia
1s mentioned, but demyelination was found. It is not certain that this
might have been the youngest case of microgha encephalitis; it could
well have been a hacmorrhagic or embolic type

A case described by Zulch, 10 (1954) as typical para-nfectious
perisenous encephaliis certamnly daes not conform wath the picture
Spatz gave as typical when he comed the name, and in the sense 1t has
been used by many later authors. A child, 16 months old, feli al!
following a common cold The child had not been recently \accmalcd
Death on the 5 th day ofillness. H hology showed pr
lymphocytic penvenous infil and carly demyeli The
latter was pmbabl) caused by thc oedema found 1n these cases.

Schl g (1953), 1 a preli y reports on
14 cases in chnldrcn 6 months to 1} years old, with acute cercbral
symptoms following vaccination m 4 to 16 days All cases showed
serous d without d 1 or microghial reaction
Schlcussing considers his cases to be an carly phase of perenous
encephalitis, but his findings are the same as 1n our cases i young
children and we cannot accept lus explanation.

Table V' gives a lst of the autopsy data of 33 cases of

No of coses
emws s IBe

5 10 w20 25 30
Doys of incubation

Fic 10 I of cases of 1CNS ns other than
microglia encephalitis Children o and 1 year of age Dutch cases and the
cases from the hterature, mentioned n this treatise
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TABLE V

CHILDREN UNDER 2 YEARS OF AGF, POSTVACCINTAL DEATH

Cases from the literature, with autopsy findings

Death
A
Incu- days
Author " bation after Climac Pathology
months
racem,

Turnbull VIII 3 10 25 Qecdena; hyperaemia; hacmor-
rhag. No gha prolf.; granule
cells around vessels.

Eckstew, 37 4 1115 Pernvase, cell. infiltr,; Diffuse
cellnfilr.; Ggl cells degener.
ated, Gl increased

Report Vacein, 4 Acute cercbral oedema,
Bronchopneumonia,

Lawler 5 12 16 Oedema of meninges and brain,

Lckstein. go 6 8 ¢ Oedema of meninges.

No enccphalitis

Gns, 11 6 21 33 TB mepngitis.

Eckstemn, 47 7 1 15 C.SF. polynuclears In brain
perivasc, infiltration

Tckstesn, 9 7 7 1o Hyperaemia; no encephahus;

5 8 o CS.F wnh pneumncocer.

Gins. 13 7y 8 a Oedema of meninges, no en-
cephalius

Gins, 14 8 8 1o Preumococcic sepsis, no ene
cephaliis

Dolropot 8 15 16 Lxcema Ocdema, thromboses; no gha

Vaccmia hypertr.; no demyclmation
general pemascul. mfiltrates.

Gramer Gate 10 13 15 No macrose, Jesion of NS

+ Bogaert 1 28 2 Sepuc condition  Shegke  en-
cephalopath  changes

Fokstem. 101 "o o4 No postsace enecphalitis

Probably TR
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Schirmann, 2 11

Bald 2 12
Edwen, g3 12
Goeterr, 2 12
Rohmer, ¢ 12
Robmer, 2 2
Bamoglo, 3 13
Ectsien, 46 1y
Donng, ¢ 5
Rertee 15
Bowvoglo, 1 16
France 18
Granier, Valewe 15
de Ve 8
Edstew, Eer 20
Martinsohn 2
Baly, ¢ 28
Jacob "
Kaue

8

8

12 Bronchoprieum, One hacmatecol 3 1+

Varicella;
convulsion
152

28 Vaceinia gen.

23 Vacania gen.

3

13 Toxi-infect
enteritis

gha around vessels, 1« .
data

Thrombaoves of vesse

and body,

Noencephalitis, hadrne,
Venous hyperaciun < -
negatne

Ocdems;  hyperacwaa =
Teuco- ar lymphon e
Ocdema; hyperaes a4 wo e
leuco- o mphocrtes
Poliomy ehitrs

Hyperaemaz. oedera
filtrat. Bramp nuer e oo
Hyperaemus, ocdrna o v~
cytes perpuseu] more 11 e
matter.

Meninqius and oedems nogh o
prohferation

Focus 1n pons, diffuse en-
cephaliis, not speaified
Haemorrhagic encephalitic
Haemorrhagse encephalinis
Epidemuc encephahus

Ggl cells very diffuse degener
Glia diffuse hvpertrophy , vessel
endothelia swollen

Vaso-ghal prolifer . no demvehi-
navon

Ocdema of bram, penvascut
Iymphocytes, plasm cetls and
polynuclears Farty granule
cells, demyelinition, no micro~
gha mentioned

Lymphocy ncnfiltr : ewudatne
syndrome
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plications, E.E.G. changes indicating a subclinical cerebral aflection
but none of these occurred in children under one year of age.

During a measles epidemic in Greenland (Christensen of al., 1952—
1958) in a population without immunity (4,262 persons out of the
total population of 4,269 acquired the disease) 6 cases of encephalitis
occurred, all in persons 2 years of age or older. Sudden death in the
prodromal stage occurred in 2 children out of 321 cases; in older
persons in about 0.6%, 7., about the same frequency,

To summanze, we can state that the very young brain does not react
to vaccination or exanthematous diseases with demyelinating foc and
microglial proliferation, as the older brain sometimes does. This
is probably not due to an insuficiency of the glia. A different chemical
constitution of the myelin may play a réle, but cannot be the only
factor. As there is no differcnce in the histological reaction of the very
young and the older brain to viral infections, it is improbable that
perivenous encephalitis be caused by a virus.

Perhaps a sensitization to allergic reactions has not yet taken place.
Most probably several factors act together to protect the infantile
brain from the demyelinating reaction.

In other respects, howescr, the baby brain can react in the same
way as the more developed brain to typical neurotropic virus infections,
to toxi-infectious conditions, to vascular accidents and hypoxia. It
remains a point of further research whether the reaction to other
demychinating conditions mn the very young differs from that in the
older brain.
¢. Revaccination cases and their pathological substratum*

Many authors have published cases which encephalits, following
revaccination, showed a picture other than the expected perivenous
type. But 1t uas Bastiaanse 1ha for the first time (1949, 1955) stated that,

e Incrature has been reviewed by Mny Zwanikken M D, n search fur autopey cases
12 which the ko reaction showed a partial smumuruty About 1400 articley were myaifable,
nd of several arucles only brief references or abstracts could be abtamed Ve feel eertain
it s a2 wbnch cxact data about the skin reaction to the accination and an accuraie
aatopey seport are grven, hat estaped our nonce. A duagnus “typical pratvaccinial encephs

alitis” has been hsted as insufficient for our purpose
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in all cases Anown o hum, 1n which the skin reaction to the revaconation
showed partial 1mmunity, microglia encephaliis was not found al aulopsy and
the 1ncubation time and clinical course might also show dificrences
from the usual preture.

That, howeser, microgha cncephalitis has been found fallowing
revacanation, has been descnbed by a great number of avthors. It
15 well established that revaccination, followed by eruption of rormal
pustules, can be followed by perivenous encephalitis, though in 2
much smaller pereentage than afier primary vaccination. We have
cxamined 3 cases sllustrating this fact, all of which showed normal
pustufar skin reaction to the revaccination,

In 8 of our cases the skin reaction to the primary vacemation had
been negative, We have included these cases in our revaccinauon
paragraph, because many authors think that, even without a reaction
of the skin, the vaccinia virus may invade the body and gne rise to
the formation of anttbodies (Eckstein el ol., 1930). Van Bogaert says
{1947) that, when encephalitis follows, the brain may take over the
function of the skin to prepare immune bodies and that the encephalitis
may be a manifestaton of the diease vaccinia, localized in the
brain,

Rehsteiner and Wiesmann (1949) demonstrated antibodies to
vaccina mn the serum of & chuld aged xi ycars, who had not shown a
skan reaction to the va ut d P phalitis 10 days
tater

A case described by Eckstein, Herzberg, Kremmer {1930) seems
rather conclusiie A child aged 15 months js vacomated without
apparent result Vaccipation 3 repeated 14 days later and an early
skin reaction results Five days later the child develops convulsions,
fever and a soporous condition After iyection of reconvalescent
serum the child recovered without persisting symptoms The authors
state that, mn other cases also, signs of immunity may follow an
apparently unsuccessful vaccnation The case descnibed by Hercken-
rath (1935) (see Table VI, group 1 P 85), 18 pcrhaps also an
example of this p as two years
after recovery, did not show signs of healed microgha encephalitis,
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and as the incubation was shorter (7 days) than uswally scen in
histologically verified cases.

We have listed the cases of revaccination on which sufficient data were
available (Table VI, p. 86), and divided these cases into 3 main
groups: one with normal skin reaction to the revaccination; the
second group with accelerated or very mild reaction, and a small
third group in which no data about the skin reaction could be obtained.
The first group (I A—D) includes all pertinent Dutch cases and a
certain number chosen at random from the Jiterature (this number
could be casily increased). Group IT (II E—H), with partial immunity
reaction, comprises all cases in which sufficient data on shin reaction,
clinical course and autopsy findings arc given, from the Netherlands

Days [1]2]3[«[3]8]r{s]spoln | 10 sl arlzdzad' 4zl

H

A . od

L

Fi. 12 Incubation ume in the

groups of revaccinations,
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and from the literature, In the third group are lsted the cases with
insufficient data about the revaccination skin reaction

Group I A

When revaccination gives rise to a normal pustular shin reaction, a
certain number of patients will react with postvaccinial microglia
encephalitis, We have listed 11 cases The incubation time {see Fig. 12)
is the same as in postvaccinial encephaliis followang primary vacci-
nation, the clinical course and the histopathological picture do not
significantly differ from the well-known description of muerogliz
encephalitis. No difference is noted between the cases with a positine
and those with a negative shin reaction to the primary vaccination,
Our number of cases is too small to make an evaluanon of the
frequency with which encephalitis follows successful revacci-
nation

Probably the percentage 1s less than that following primary vacci-
naton.

Group I B

Eight cases have been accurately described 1n which revaccination
was done with good result and an ensning encephaltis did not show
the microglial type. A short description of each case 1s given below.
Several facts attract our attention The age distribution (Table VI)
vanes much more than in primary vacanation; also the incubation
time 15 rrregular and the wide variety of changes found in the brain
may lead to the conclusion that this 1s not an homologous group but
merely a collection of cases of very different actiology and patho-
genesis

Groups I C and D

The groups C and D are combned here, because they show an irregular
spreading of the incubation time They probably comprise cases of
perivenous encephalitts together with cases of different pathology.

The mn bation time bles that found for encephalitis




86

DIFFERENCE IN PATHOLOGY

TABLE VI

CASES OF REVACCINATION

o .
- §¢f s g
£ S5if,9d
x > BHE B
& $E7:5 488

I. NORMAL PUSTULAR SKIN REACTION TO THE REVACCINATION

A. Mucrogha encephalits

No. 5 3 P— 12 19

No. 12 13 P+ 9 14

No. 37 19 P+ 12 19 Chol Typh. A+Binj, at time of revace,
OM blood pigment in brain,

Turnb., 3 22 P— 9 1g Case of 11.1g22 Blood in spin, flud
Bronchopneum  Myclitis, memngo-
encephahitig

Lucksch 14 P— 10 20

Sjov 23 P> 13 16 Blood Wass . Chnic. poliomychts,
ascend. paral, Typical demyelination

Thom 12 P+ gz 1y

Bras 12 P— 1 13 Commulsons C.SF. 500 cells.

Kok. 1w P+ 11 13 Mentally backward,

Zaer, 6 P? 12 21 Had eczema, this infected Vace gen
furuncu!  Microscopically noe quite
typical

Supp 12 1t 22 Death from heart falure Miceose not
typrcal

B Av microgha encephafitis

No 42 % - 6 8 Lhabetes Embolic encephalitis

No 18 62 P- 10 15 Chore general paral > Microsc. duff
changes

No 33 6 8 o Death duc (0 myocardits Scarde hram
atrophy
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Sjov., 2 33 P+ ¢ 11 No demyein Thromboss of vems
Inflamm of vessels and adventitia
Herck 53 P— 6 15 Convulsions; hemipares Recorered.
After 2. no sequelae found,
Ramon 12 P— 12 18 Haemorrh. enceph. Many small cells
could have been microgha
Dor. 27 13 13 Found dead Oedema of brain
And 39 12 16 Cerebral thrombosis

C. Death wrthout autopsy report

Kaut., 2 12 3>
Mor, 1 o 13
Mar,, 2 [ 13
BuschEck 49 12 3
No ¢4 68 15
D Recovered

Mad, 2 n P+ 6
Mad,, 4 2 P~ 10
Rooz 7 10
Gort 57 9
Sis 29 P+ g
Dene " 1
Goun, 21 16
Kaw 13 12
Paul 7 P+ 12

2

3

Cerebral oedema; type of encephalitts
doubtful.

17 Coma, convulsions.

Caraa, coavulsons.

Motor unrest

Butbar paral. perhaps potiomyelitis.

©5

2.

£

Typical course, could have been pen-
venous encephahitis

Probably penvenous encephaling

Sopor, vorung, positive Babinski

Complete recovery

Myebus, healed, Relapse 27 days after
vace,, recovered

Paralyses resembling ac, pobio Parual
recovery

R4, partial recovery
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8% . g
K SE§ &+
3 Y538 i;
Comb,, 16 ta g Meningism, coma, pos. Babinski;
pareses, recovered.
Comb., 17 1 6 12 days alter vaccin. subtotal parafysis;
recovered,
Lere. 10 14 Paralyses of legs; after 13d recovered.
Mage 20 P~ 14 Had typh. inj., cltmical myehtis
Dunn 21 1”7 Mentally elouded; flace, paral, after 6
mo still sequelae.
Mado 6o 8 Zoster 4 d. afier onset enceph. Meningo-
encephalitis.
Leifer 20 10 Vacan during typh. i, series
Parkinsonism.

II. IMMUNE SKIN REACTION TO THF RFVACCINATION

E. Mucrogha encephalites

No cases

F  Autopsy shouws another pathology

No 13 13 P+ 13 15 Smallnumberoffoct, wathpolynuclears;
no demyelmation, Pyaenuc lesion

No. 14 13 P+ 6 9 Eptepsy from chuldhood fmbeal
Haemorrhagic lesions.

No. 15 29 P~ 7 16 Masne diff demyehination, hacmor-
rhages, atypical myelin transport,

Baron 28 & 16 No celly) infiltrat, no demyehnmanon

No 56 2y P2 8 a Gth day ataxia, then delirmm  Encepha-
lopathy with hiemorrhages

G No autopsy

BB i P g 11 sth—oth day malase, then paralyses

Probably pofiomyehtis,
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H Recorered
Bery 6 7 Myoclona, sopor, later Parknsonism
Bak 30 10 Hermiplegia, then quadruplegia
Probably poliomyelitis
Bos 54 10 Zoster eruption, no other encephalits
sympt
Ba 26 P+ 4 Kernig pos , Babiashs
BB 3 6 P+ 1y Rigehity of neck 2sth d paralysis of
arm Probably poliomyelitis
VBB g 10 P+ 20 Paralysis one arm, Babinsk pos, Possibly
poliomyehas,
“.B.R 6 30 P+ 10 Convulston, mentally disturbed,
sequelae Probably enc myel dissem
vBRS 16 Pt o1z Paralyses with atrophy 9 mo m bed
Probably poliomyelitis
VBE 10 7 P+ 7 Flacoid paralysss legs Probably polio-
myehitis
vBBi12 3 8 Kernig, Babinskt
Noord 31 P+ o One day mentally disturbed Heart bloc
Next day recovered
Eckst P 5 Convulsion, recosery
Jaub 22 P+ 26 Kernig pos , later, 26th d poliomyehitis
Wolman 39 P+ 12 14th d zoster eruption and encephalius

1T nNo pata

Car
Gins
Mller

Recovery with sequelac

ABOUT REVACCINATION REACTION

16

22

13

3

Strabusmus, sopor, recovery 1 5 weeks

Haemorrhagic encephalitis

Hemuplegia, aphasia After 16 mo focal
epilepsy
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£, £ S

i gt s <
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Goet. 14 14 9 11 Haemorrbagic encephalitis
Goet, 12 9 16 Perivascular focal encephaling
Pette 32 Clinjcal Landry. Path resembling

enceph. myelis. dissem

following primary vaccination, in cases in which microglia encephalitis
was excluded by post-mortem examination (Fig. 19, sec p 137).

Group Il E

Microgha encephalitis n revaccination cases with i skin
reaction. No such mstance has been found in the Dutch material or
1 the hterature. A search of the literature to this purpose was rather
depressing, because very few articles gave sufficient data about the
skin reaction and the microscopic prcture. Only one case from the
literature (Baron, 1929) could be used 1n addition to the 4 Dutch
cases of group F The assumption would scem justifiable that, when a
case 1s considered nteresting enough to be laid down n the Iiterature,
the author would mention the type of skin reaction to revaccination
if 1t were not normal, and that therefore few cases could hase escapett

our notice,

We shall not try n this chapter to gne an explanation of the sery
important fact that revacenanon, when some degree of immunity 8
sull present, never gnes nise to microgli encephalitis but any discus-
ston about the place of perivenous encephahitides will have to consider

this fact.
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Group 1T F

Frie cases are grouped together, although their pathology is widely
different  The incubation time is mostly much shorter than in
microgla encephalits,

Groups I G and H

These groups need not be discussed in detail It is remarkable that
7 out of 15 cases a well-known virus infection of the nervous system
was activated: 6 cases of Heine-Medin’s discase and one of herpes
zoster. Bastiaanse considercd his cases 3, 4, 8, 10 as post-revaccination
encephalitis, but they showed the typical atrophic muscular paralyses
of poliomyelitis, with serious sequelae. In g cases (Bastiaanse 2 and
12; Eckstem), an encephalopathic reaction must be taken into
account,

Case extracts (only cases m which autopsy was performed are given)
Group 1 B.

Case 42 Male, 26 years, known to have had diabetes for at least 5 years He
had been vaccinated with good result aganst smallpox in casly youth and was
revacanated 18. 5 1951, The pox pustules developed normally He fell all on
20 5 with fever and gencral symptoms. Five days later coma came on Blood
sugar 74 mgfrooml With tnsuline the patient became mentally clear, but
was 1n coma again on 27, 5 and dicd the same evening

Autopsy showed shight leptomemngitis and multple small foct of poly-
morphonuclears, often with cocc1 i the centre, lying around a small blood
vessel of the white or, more rarely, of the grey matter Around thesc foc: we
can find 2 zone of ds with ghal reaction Diagnosss
emboke encephalius in a diabetic patient, following successful revaccination

Case 18 {Bastiaanse g, 1g55) Male, 62 years Successful prmary vacemation m
youth, revaccination 1n rgo1 and 6 8 1929, after which 3 small papules de-
veloped 23 8 mentally cloudy 2nd drowsy, on the 28th somnolent, with
nystagmus and positive Babinske and Kernig stgns Increastng somnolence and
death on 31,8 Wassermann reaction in the blood 4+ Autopsy showed the
weight of the brain to be 1050 At ic mtd
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perivascular Jymphocytic infiltration was very diffusely present in the white
and grey matter; rarely sese abnormaf cells seen in the parenchyma around
these foci and no demyehnation had taken place The eondition of the ganghon
cells was fairly good Larger foci did not exist Van Rizssel, who examuned
the case at autopsy, diagnosed 1t as an atypical general paralysis or syphilitic
meningo-encephalitis, whereas Bastizanse made 2 tentatne diaguesis of
encephalitis post revaccinalis.

Case 43 Male, 58 years  Reraccination 4. 5. 1951, with good skin reaction On
12. 5 he developed high fever, and he died the folfowing day from heart ffure,
The brain showed senule changes, no inflammation. Duc to the late aufopsy,
changes in the ganghon cells are of no value. But death was certanly not due
10 a cerchral disease Autopsy res ealed acute myocarditis with scattered groups
of polymorphonuclear leucocytes

Case §jeali 2, 1932, 15 grouped here, although the result of the revacemation is
not expressly noted but 1s presumably positine The patient died on the eleventh
day, after an illness of 2 days, The inflammatory changes were Jimited (o 2
perivascular adventitial reactron and oedema, with occasional glial reaction
Venous thrombosts was also found Demyelination i« not mentnned The
clinical course was stormy, and the hrstological changes did not show microgha
encephalitis The case could not be interpreted as a very early stage because
death eleven days after \accrnation 1s not tod early for microgha encephalitis
10 be well developed (e g our case ) Ths case of Sjorall must be clasufied as
1oxr-infectious encephalopathy

Case Herchenrath, 1935 (same as Echstein, Sioli, Herzberg, 1932} Child, 3 years
oldl. Primary vacanation when onc year of age, without result. At 2 years she
had a convulston and at 3 years vartcella. One month later resaccianon was
done June 24th, 1931} On 306 vomutng occurred and she had another
comvulsion, after whtch herniplegi was noted. Spinal fluid 10/3 cells, pthervise
normal On the seventh day she had one more convulsion, then she derefoped
a rash on the palms and sales, After several more convulsions the chuld recovered
and two months after revacanation she was considered weil, although with a
shght defect of speech The chuld died a year later of an intercurrent disease

\utopsy showed no abrormabty of the brain which could be atuhuted to the
previous encephaliis Some atrophy of cells in the corte and bl gingh 1
attnibuted by the author to another cause
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The case is listed in this group because I cannot accept the diagnosis
pernvenous encephalitis here: the chinical course is quite different,
short incubation time, very protracted course, frequent convulsions,
lasting sequelae. A vascular encephalopathic reaction scems more
plausible and the ganghon cell atrophy could well be attributed to
that discase,

Case Rammow, 1935 Gul, 12 years of age, was vaccinated 1 her first year
without result {no scars were found at autopsy) Revaccmation with good
result From the 7th day on she was ill, probably due to the vaccinia On the
12th day neurological symptoms developed, and death followed on the 18th day,
Autopsy showed small-cell infiltration around vessels, punctate haemorrhages
1 the white matter, basal ganglia and lower structures This probably was a
haemorrhage encephalopathy, although the very short report cannot exclude
mucrogha encephaliis with certainty.

Case Diring 2, 1g42. Male, aged 27, 15 found dead 13 days after revaccination,
without any prelimnary symptoms Autopsy failed to show any serious changes
m the organs, except oedema of the lungs. The brain showed the typical
picture of oedema, lymph and shht diffuse
proliferation of the gha

Doring believed this to be the earliest change of perivenous enceph-
ahus and considered the case to have run a fulmmating course Now
we know that the fully developed picture of microgha encephalius
can be found at autopsy within 11 days of vacanation The lesions
m Doring’s case are more widely distributed and different 1n histo-
logical details (lymphocytes are not the important part 1n microgha
encephalitis).

In a fulminating case of any disease, the lesions found at autopsy
should be the first stage of what 15 also found in the more gradual
development, but the picture 1n Doring's case 18 not a first stage of
focal demyel and hial proli but the hal
Ppathic reaction of toxic- or post-infectious encephalinis The histolo-
gical changes had probably existed for some time, and perhaps the
Patient had an epileptic fit or a heart attack dunng his sleep, which
caused his death. H Jacob (1955), also regards Doring’s casc, as not
belonging to the group of penvenous encephalitis.
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Case Andrrson g, 1942. Male, 39 years, vaccinated in infancy and again on
4+ 71942, Several days Jater found semi-comatous. No data about the duration of
illness are given. Autopsy showed cerebral thrombosis,

Group I F

Case 13 Male, 13 years old. Revaccination produced three smalf red papules,
without vesicle formation. Neurological symptoms deieloped on the 15th day,
Death occurred 2 days later. Autopsy showed signs of general septicacmic
infection; the white matter of the brain was invaded by post-morfem bactenal
growth. Encephalitis foci were present and consisted in some places of perivaseu-
lar accumutations of polymorphonuclear cells with necrosis of the parenchyma.
In other places a diffuse glial proliferation was found. In the mesencephalon
perivascular foci with small, round cells occurred; plasma cells and some Jarge
Iymphocytes and shght microghal proliferation in the parenchy ma, Thrombosis
of vessels was found in many places No penvascular demyelmation could be
found. Diagnosis: emholic septicaemic encephahitis following revaccination.

Case 14. Female, 13 years. ‘The skin reaction to the revaccinabion was very mild;
at autopsy (death occurred g days after vaccimation) 4 scratches, covered with
scabs, were scen The pauent had epilepsy since childhood and was mentally
backward. Six days after the revaccmnation she developed high fover with
soporous condstron, law tonus of the extremsties and contiuous twitching of
the hands The spunal flurd came under normal pressure, with a normal protein
value and cell count. Next day she had an epuleptic fit, became somnalent and
deseloped bronctutis. Death came on the gth day afier revaccination,
Autopsy showed marked hyperaemia and ocdema of the brain, with many
focs 1n the white matter, with pervascular lymphocyte cuffs, mrved with red
blood corpuscles (Fig. 13). The (oci were round, not elongated along the vessels
and often po connection wath a 1 essel could be found The parenchyma showed
very shght microghal mfiltration around the necrotic parts and a mild degree
of dennyelination, but many myehmated fibres were running through the focus
In other parts of the brain stular foc can be found (D15, 1.4}, but the distribution
1s not typieal for pernvenous encephalicis the brain stem s neasly exempt from
changes, the cercbellar white mattes, hioweyer, contatns many haemarrhagic

focr.

This case 15 described by Quendo

{1930) as a typical case of post
vaccrmial encephalitis, with very short mcubation (6 days).

As such,



« RFVAGCINATION CASFS 95

Fia 13, Haemorrhagic encephahis I'vo. 14, Haemorrhagie encephalitis
following tevacctnation. Pong: one m myehn stain Gase 14, Weigert
large and three small haemorrhages; Pat
no gha probferavon, Case 14,

cresylviolet

it is often quoted in the literature, But Querido did not mention the
haemorthagic character of many foci, the tncomplete demyehnation,
the shape of the foci (often round, nat clongated), the abnormal
loealization of the lesions and the untmportant ghal proliferation In
our opimon, the case cannot be grouped with mrcrogha encephalitis
but 19 a hacmorrhagic encephalitis, possibly belonging to Hurst’s
acute haemorrhagee leuco-cncephalitis

Cae 15, Male, 29 years Revaccination 269 1929 Three pustules developed

within a few days On 3 10 he was mentally clouded, The G5, way found
te be normat Babinsks sign positive Death came on 12 10 1929 Autopy
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showed healed gastric uleer, with perigastritss, faty degeneration of several
organs; pleuritis. The brain was markedly hyperaemic and showed same
hacemorrhages around the lateral ventricles There was oedema of the meninges
The subarachnaid space showed localized mononuclear infiltration. Many of
the smaller vessels 1n the cortex and the white matter were thrombosed, Many
vessefs i the brain were accompanied by an increased number of oligoghal
nuclei. Microglial increase was not seen, Around some vessels hymphocy tes in
smalt numbers could be found, but this was not of great jmportance,
The most outstanding change in this brain was the myclin degencra-
tion especially in the white matter of the hemisphere, frontally more
marked than elsewhere. In myclin-stained slides we saw small, round,
whitc foci, 30—100 p, sometimes appearing as empty spaces, some-
times containing a substance which still took the Weigert-Pal stain.
‘There was no periy enous demyclination of the type scen in encephatitis
following primary vaccination, A remarhable picture was scen
alsa in the cortex, where numerous vessels showed the same lipoid
masses found in the foc of the white matter, staining grey with the
Weigert-Pal, in therr Virchow-Robin spaces.

‘This substance was lying free and was not taken up by phagocy tes.
Tt was cvidently being transported to the subarachnoidal space, where
it can sometimes be found around the entrance or exit of penetrating
vessels. This type of transport of myelin degeneration products was
also found m the brains of three monheys intraperitoncatly injected
by Verhinde ¢f al. (1953, ammals 145, 148, 165) with vaccinia virus
and dead staphylacocei. I have been unable to find any report on this
curious type of myelin degencration and transport in the literature.
Case 56, Male, 21 years old, vaccinated in youth, scars have not hm\s«n, bren
obsered Revacanation 26 6 1937, gave a typical immune skin reactivn, noted
17 Three days later he was forced to swim, but turned out to be shightly
atacuc Afterwards he twice fell from hus bicycle, complamed of headachs
durmg the evening and was restless durmg the night, Early next mornng he
way found dead i bed. General autopsy showed serious vasomotor collapse,
with haemorrhagic oedema of the Jungs and oedema of the kidneys The brain
weighed 1500 g and was shightly swollen At microscoprc examination, haemor-
rhages were found around the lateral ventricles and in the corebral whie
matcer Furthermare, diffuse penvascular ocdema of the brain was presels
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sometmes with a few small round cells and brown pigment included in phago-
¥tes 1n the sheaths of some vessels

These changes were probably an carly stage of a haemorrhagic
encephalopathy, death being due to the pulmonary condition

Case Boron 8, 1929 Female, 28 years, derveloped angina on 29 1 1929, the next
day myection of 40 mt antidiphthena serum 1 ¢ revacanaton, dned scabs
of which were sull present eight days lates, without surrounding skin reaction
On 52, serum } developed, and soon disappeared azam On 62
mild atania and progressive distucbance of speech were noted, and a snporous
conditton developed 3 days later Then the patient had several epiepuc fits,
and she died on 17 2 1929 Autopsy showed hyperaemia of the menmnges and
brain, with some haemerrhages, but wathout signs of encephaliis The vessels
were flled with polynuclear leucocy tes, a general fe
condiion No demyelination was found
In this case three actiological factors were present. the sore throat,
the anti-diphthenia injections and the vaccination. It is probable that
the combination of these novious 4 caused the v
collapse, which is quite different from a perivenous cncephalitis,
ffm: Brouser, de Jongh, Rochat, 1933 In addinon we will mention this case,
in which revaceination may have played some réle an the development of
Symptoms A motorcar driver, aged 27 years, was successfully vacamnated in
hus youth and revaccinated on 2 10 1929, showing mmunity reaction On
3110 he came into close contact wath a patient with a haemorrhagic type of
smallpox, He was then revacanated on § 11, agan showing a very shghi
Feaction A morbilliform exanthema was nnted on 11 11,1t was diagnosed a3 a
very light case of stallpox His condition mproved but on 21 11, signs of
transverse myelius descloped, soon mereasing to total paraplegn, causing
death due to decubutus on 27 1 1930

Pathological examination showed large myehittc forr wath pecrosss, marked
demyefination, fatty granule cells, microghial syncytia and fibnllar glial sclerosts
Small round cells were presens in the subarachnaidal space, but were rarely
found around parenchyma vessels The ganglion cells were marnly intact Very
few small foer were found in the oblongata and the pons, the cerebellum and
cerebrum showed no changes
The authors conclude that the lesions are typical of myehus following
smallpox. Whether the partial immunity and the revaccinauons had
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any influence on the eruption, or deselopment of the myelitis, cannot
be decided at present.

Duscussion

The number of cases with an accurate histological description is too
small for statistical evaluation, but still some general conclusions may
be drawn.

(1) In the first place it is evident that microgha encephalitis is not the
precailing nervous complication following retacanation. In our group D,
several cases may have been microglia encephalitis but, as they
recovered, their exact nature cannot be given. At least 4 of these did
nat recaver completely, but still showed neurological defects afier
some time. Most probably they do not belong to the microglial group.

(2} The most outstanding conclusion, however, is that microgtia
encephalitis has not been observed following revaccination when
partial immuruty to the vaccine still existed but that, when immunity
had subsided, the cercbral reaction might be the same as that follow-
ing primary vaccination, Howeyer, the picture may be rather irregular,
as described by Pette {1936, p. 271) in a girl, aged 12 years, in whom
resemblance to the picture of disseminated encephalomeylitis existed
(no data about the skin reaction or incubation time are given by the
author}. Then, the proportion of cases with ccrebral reactions other
than microglia encephalitis is much larger than we are accustomed to
see following primary vaccination.

(3)  Climcally the wide variation 1n mncubation period as well as the
wregular course of the disease and the great number of cases recover-
ing with neurologrcal sequelae, are outstanding dufferences fr.nm'thc
picture of microglia encephalius seen after successful vaccination.

(4) Then, we found that acuvation of another virus (lifcmc is seen
after revaccination as well as following primary vaccnation (feine-

Medin, zoster, myocardius)

() The number of cascs in this section is too 5m.1!l to discuss ’\hc
problem of the possible influence of cercbral comp!xcmmm\\hcn ot xc‘r
serum wyeetions or vacanatons had been given in the same penind
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(6) As far as we know, there 1s only one report on revaccination
of persons who had encephalius following a primary i
Puntigam and Daimler (1950 report on 11 soldiers; none of 1hcm
showed any nervous reaction following revaccination

(7) Nenvous reactions foltowing revaccination have been hnown
for a long time, [n 1916 2n accumulation of cases of brachial neuralgia
was seen by many physicians during an intensive vaccination cam-
pagn in the Netherfands (400,000 revaccinations). Thoracic neuralgia
also occurred and the chimeal picture somewhat resembled Bornholm's
drsease but there were no relapses after recovery and the pains were
not as severe as those m the latter disease. The incubaton ume was
about 14 days, This complication was also noted in 1929 (Koetser,
1929} and again only following revaccination. Women were more
frequently affected than men

d. Development of another disease during the first weeks lollawing
vaccination
In this paragraph some cases watl be discussed 11 which a well-known
nervous disease started shortly after vacanation, suggesting some
relation between 1ts occurrence and the vaccing treatment.
No 2r 7 Months old, developed cerebral symptoms 20 days after

vacemation  She died many months later of pyaemia and sepuc
meningoencephahtis,

No g2 Man, 26 years Revacoination, died 8 days Jater of embolic
encephalips (see par, ¢}

o 46 14 Months old, ¢ ped cal 8 days
after vacunation, which ran a fatal course in 6 months,

Then our attention should be drawn to cases of polimyelitts
starting after vaccmation Our series shows only one case (No 23) i
which the paralyas developed on the 14th day; the child died ane
week later The lustalogieal preture was typical 1 her case and also
m the nervous system of a monhey imected with matersal from this
pauent
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The histological and experimental evidence in this case proves that,
here at Jeast, the vaccination may have been a factor which made the
outbreak of the Heine-Medin infection possible, For this case we
cannot accept the explanation which van Bogaert (1956} gives: that
a former subclinical or mild poliomyclitis infection leaves a segment
of the spinal cord more vulnerable, after which vaccination may cause
symptoms remimscent of recurrence of the poliomyelitis.

The Dutch literature contains a number of articles on this subject,
the results of which are summed up in Table VII

TABLE VII
CASES OF POLIOMYELITIS FOLLOWING VACCINATION
From the Dutch literature

Ageof  Incuba-
Author  Year  patent  ton days

Burgerhout 1929 no data  gnen Clinical observation only.

Bastiaanse 1929 6y 17 Revacan Atrophy of muscles and paraly-
ses remained

Bastiaanse 1929 10y, 20 Revaccin. On zo0th day convuluons,
hemiplegia.

Bastraanse 192 30 Y. 10 Revaccin, On 15th day parescs: remain-

ing atrophy. .
Revacan, Flaceid paralyses; cenining

Bastraanse 1929 7y 7
atrophy. X

de Monchy 1930 27 mo ca to Paralysis of arm on which saccin, took
place .

Heidema 1930 24y o Paraplegta, More cases of polio in the
town.

Furst hemaplegia; Jater aho paraplegit
Hemuplegia.  Histological confirmatiort
Histological confirmation

Chnrcal obscrvation

Bahker 1938 30 3. lo
v Russel 1930 16y 1
No 23 1940 ¢ mo 14

Vegaal 1947 =1 mo. 14
Veraal 1950 tomoe 2t Chaical obseration ‘
Vergaal 1950 33y. 21 Rewacon Tranwerse myeltc o prod

of Heane Medm
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In other countrres also, a number of cases were described in which
poliomyehiis developed shortly after vacanation. Some relation
between the two is generally accepted. Miller (1953) reports on 3
cases. Uibcrall (1950), however, did not find an increase in poho-
myeluis incidence following mass vaccination.

Our matenal coutains two cases {Nos. 43 and 55), in which death
from acute (probably viral) myocarditis occurred on the gth and 10th
days after successful vaceination, respectively,

A discussion of this subject cannot be given here, as our work is
mainly based on the cases with histological examination, and these
are only a small minority, which does not permit of any conclusions,

‘The extensive hterature on this subject need not be discussed here.
However, mention should be made of admimstration of cortisone before
expenmental or accidental viral or other infection. Wolf et al. {1952)
found that monkeys, carrying Typanosoma crust and injected, after
cortisone treatment, with monkey bran and adjuvants, developed
trypanosomal encephalitis, whereas animals treated in the same way
but with no previous administration of cortisone, dit not show this
disease.

Then, monkeys that received intracerebral injection of Echo g virus
at the same time with cutaneous vaccination (smallpox vaccine), did
not show any sign of encephalitis unless they had previously received
cortisone treatment, in which case encephalomyclitis of the polio-
myehts type developed {Verhinde, 1955)

A case, vecently descnibed by Paul (1054), perhaps belongs 1n this paragraph.
A child, 13 months old, had a severe convulsion B days after vaccination, and
remamed a spastic mnbeale The mother and the child showed a positive
Sabin test for toxoplasmons, and Paul gives as an explanation that the toxoplas-
mosis was an ymportant factor i the development of postvaccimal encepha-
hus

But we think pernenous encephalitis never existed in this case.
Perhaps 1t was the other way round, vaccination activating toxo-
plasma growth, perhaps it was a common toxi-infectious vascular
reaction
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¢. The encephalopathic brain reaction following vaccination

We have examined 22 cases in which death followed vaccination
within 4 wecks, with a pathological picture showing the changes
generally grouped together as encephalopathic. Many of these cases
have already been discussed in the preceding paragraphs in another
connection.

They can be divided into g groups (sce Table VIII): L those, inwhich
clinically no encephalitis was noted; I1. cases showing a comvubion
without (other) signs of cncephalitis, and IIL. cases with chnical
sympioms of a brain aflection, often called encephalitis.

The most frequent, and probably the most important, 1s ordema of
the brain manifested by increased weight, swelling of the convolutions
and widened perivascular spaces (see Table VIII). Sometimes the
pericellular spaces were also larger than usual, Ocdema was found
1 all cases of group 11, starting with a convulsion and in most cases of
group I, butonly in oneof3 casesin group 111 In the last group, however,
comprising cases with symptoms pointing to an affection of the brain,
changes such as hyperaemia, shght ccliular infiltration and carly ghal
reaction were more constant than mn groups I and I1. The reaction of
the bramn parenchyma and its vascular apparatus is definitely more
marked 1 the third group than mn the first two groups, although the
duration of the jllness has also been very short in threc of them.

The nfiltration of the meminges and sometimes of the vessel sheaths was
never very important; gencrally only a few cells were found " the
tissue covering the cerebral suler or in the cisternac. They consisted
of small lymphocytes with rare large lymphocytes or plasma 'cclk.
Polynuclears were not important and the distribution in !h‘c meninges

was not perivascular In the vessel sheaths in the brain, rclluln;
infiltration was never very evident, a few lymphocytes were found
only 11 some cases.

The degeneration of ganglion cells w,
of our cases but 1n very young children, and in the presence ol
oedema, the swelling and vacuolization of the cortical rc!k tlan
easily be due to post-mortem changes (o cven 1o swelling during the

s quite conspicuous in a number
f cerebral
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first weeks of fixation in formalin solution) and should not be mistaken
for a toxic effect on these cells.

Demyelnation was never found in these cases and the reaction of the
glia cells was very moderate, mostly consisting of some increase in the
number of oligoghal nuclei, often arranged i rows along small
vessels or in the direction of the nerve fibres.

Four cases in which death could definitely be ascribied ta a disease
other than cerebrat changes (group 1, Nos. 4, 43, 55, 60) give the
same histopathological picture as the others. Two of these died of
vaccinia generalisata and two of myocarditis, The general toxic and
infectious condition of these patients, therefore, was reflected in their
nervous system by the same changes as found in the others

A further interesting point 1s that no difference can be found betieeen the
early and the late cases. No. 20 had no aetiology other than vaccination
and an enlarged thymus, and still the changes are of the same character
and grade as in the others Therefore these changes cannot be seen as
the initial stage of another discasc (microgha encephalitis), as sugposed
by some authors, but they constitute a disease as such, giving the
complete picture of the cncephalopathic brain reaction to toxi-
nfectious conditions of the body. The question as to whether we
should speak of infectious changes or of post- or para-infectious
conditions seems to me an academic one, of only little importance .for
an understanding of the pathogenesis There is no sharp borderline
between the tho; even in a very mild general disease, the vasculo-
connectiyc tissue of the brain shows some changes; but these s.ubﬂ'dc
as soon as the general disease improves. Only those cases in which the
brain symptoms and Iustological chavges do not disappear after
improyvement of the gencral condition, should be cailed post- or para-
infectious, and considered comphications

Qur table shows one more micresting aspect- there 15 ra clear y erence
betiween the groups without and those with congulsions. ’I:IIC cnnmkmnln
mosthy preceded by a shart pertod of fever and malaise, Mnrli can be
considered an expression of the deselopmg ocdema of the brain. ihin
oedema was found m all cases of group II on which sufficient data
were available. In case 57 the vaccmation, done 24 days pror to the
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fatal outcome, cannot have been of much importance, but the findings
of virus of poliomyelitis in the brain must probably jead us o the
explanation that the viraemia caused a toxi-infectious condition
resulting in brain oedema and a convulsion. Whether the vaccination
acted as an accessory factor remains open to discussion, 1t 1s certainly
possible.

Case 52, surviving the convulsion for 2 months, of course shows
another histological picture because the serious damage caused by the
anoxaemia during the convulsive state (lasting about 2 hours) was
evident at death. In the other cases, however, death came on too quickly
for changes due to the convulsion to be demonstrable. Radermecker
{1958) makes a very careful analysis of convulsions during hyper-
thermua and also considers them to be non-specific cerebral reactions
to general infectious processes

The great number of patients who were found dead withontymportant
preceding symptoms being observed by thar surroundings, 1 astonish-
g We encountered this 6 tuntes in small babies and twice 1n adults
(No 55, a soldier with myocardius; No. 56 found dead at mght after
he had complained of headache during the esenmng). Muller, 1953,
also pomnts out this sudden death, 3 of lus patients (all soldiers on
active service) died within 24 hours after the first symptorns. It 1s very
kely that at least 2 of them, dying 2 and § days after vacermanon, had
an encephalopathy rather than pernenous encephalitis Donng also
describes a man of 27 years, found dead 13 days alter revacanation,
with encephalopathic changes in the bran (this case has been discussed
in the paragraph on revaccination).

We must conuder the bram cedema e these fulmnant cases,
together with arculatory collapse, to be the chief cause of this specta-
cular course

The fact that small babies formed the mapority of our cases of
encephalopathy s not astonshtng when we realize that the cause of
death 1s often general shock, and that the brain oedema noted in most
of these cases more easily develops in the very young brain than in the
older bram Several cases had an cnlarged thymus, predisposing them
to crenlatory disturbances
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The encephalopathic changes discussed in this paragraph, of course,
are not specific for postvacemial disease, but are a very common
reaction of the nervous system to many toxi-infectious conditions. Tt
is not necessary to describe these in detard but it might be worth
mentioning that the same changes of the brain can be found in
patients in whom a nervousdisease was not chnicaily present and who
did not cven show any nervous symptoms. This is important in our
discussion, because we can more eastly accept that the mild cercbral
changes found in a number of cases after vaccination are an expression
of the condition of vaceima and the general disease following vacei-
nation, and not a complicating brain dizeasc. The difference in in-
cubation time {as shown mn Fig. 15) between these cases and those of
microglia encephalitis, stresses this point further.
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Chapter 5

OCCURRENCE OF MICROGLIA ENCEPHALITIS
AND MICROGLIAL PERIVENOUS REACTION
BEFORE 1923, AND WITHOUT PRLCEDING
EXANTHEMATOUS DISEASE

a, Introduction

In this chapter we shall review the occurrence of perivascular miero-
ghal proliferation in conditions other than those so far described,
Many cases have been deseribed in the literature as perisenous
Irtss or d d pha, Iitis, ofien giving to these
conceptions a rather broad pathological basis, It will be our aim in
this chapter to divide these cases nto a group, Irmited serctly ta the
prcture of muicrogha encephahus (+) as opposed to a less homo-
geneous group compnsing cases diffening from these in some points
but all showing perivenous microghal probferauon and demyclmation
() and others with the characteristics of another reaction (- ). We
presume that only by narrowing down our group in this way will it
be possible 1n the future to relate a certain pathology to defimte
acnological factors A discusson of the results obtained will be

postponed untl the next chapter

1

Mucraglal profiferation occurs m many discases, and we need not
descrilie these. Only when focal persascular mfiltration s seen sath
thus type of cells can the pretures resemble those of micregha encepha-
titis. Some figures will dlustrate this Fig 21, (p. 70) shows the areral
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ganglion cell degeneration with neuronophagy is apparent (aot
shown in the figure), and thick Jymphocyte cuffs are present around
many vessels without a microglial reaction. Demy clination s scarce or
absent. Some degree of marginal gliosis may be present (case 23; gitlg
months old; illness began 15 days after vaccination; three days later
paralyses developed and, again § days later, a fatal outcome, In-
oculation of spinal cord tissue into a monkey was positive for Heine-
Medun virus).

This microglial prohferation occurs in many dierent discases of
the C.N.8, and can casily be distinguished from the postvaccinial
foct. Also, its distribution along the cerebral axis is quite different.

Perrrascular focr occur in a variety of discases. Embolic cncephalitis
shows pictures, i which the ghal proliferation is more often peri-
vascular {Fig. 16 a, case of fat embohsm, No. 3620, death 7 days after
trauma), but necrosis in the centre is generally present and the focus
15 arranged also around very small vessels, not only the larger veins
Demyelinatsion 15 often mcomplete. Often there is some haemar-
rhage in the foar {compare with 16 b, a typical focus of microgha
encephalitis).

In many toxi-infectious conditions foci can be found which resemble
thus type. Generally oedema and changes of the vessel wall indicate
their true nature, and they will not be mustaken for micro-
glial foci.

In haemorrhagic encephalopathy we previously described (Chapter 3,
b, 4} foci of partial tissue necross of vascular origin, and the sub-
sequent microglial reaction. These foct differ from microglia encepha-
hiuss in that they are more rounded, much smaller (not infiltrating far
into the parenchyma), showing only incomplete demychination
Thrombosis of the vesscl or thickening of its wall is often present. In
additon, the distnbution of the foci can be different. In these cases

we do not find margnal gliosis and rarely more diffuse ghiat

prolhiferation. .
Differentia} diagnosts is (ar more dificult in cases where, 12 adiition

ta the changes bpical of the disease, perienous focr of demyelination with
mieraghal proliferation occur.
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marked hypertrophy of the vaseular walls and also infiltration v
mesenchymal cells.

Perivenous foci have been described in cases which also showed
other types of lesions; they will be reviewed in the following para.
graphs. Inpar.{, a short discussion is given on disseminated encepha-
lomy elitis, to which group many of these cases belong.

We will regard as positice signs of mucrogha encephalitis:

Perivenous microglial proliferation;

Marked dernyehination in these arcas;

Less degeneration of the axis cylinders;

Marginal gliosis by microglia cclls;

Small or no lymphocyte cuffs;

Diffuse but not very sev ere glial proliferationin white and grey matter;

Distribution in hemispheral white matter, in white and grey matter

in the deeper structures;

Sparing of ganglion cells in the foci.

And we regard as negatice signs:

No necrotic centre in the foci;

No or only agonal erythrocytic infiltration;

No thromboses of vessels;

No coalescence to foci in which the original perivascular local-

ization 1s not evident.

The occurrence of these changes would point to another reaction
1ype, probably to 2 complicating actiological factor, 3

Table IX summanzes the cascs with autopsy reports referred to in
the Ierature as pernenous encephalitis, with the exception of post-
vacamal and post-measles cases (they are very numerous); ot all
post-rubella cases are mncluded

b, Cases occurring before 1923

The case reported by Brissaud and Brécy, in 1904, as ,.ncurommy élite
optique”, had maliiple lesions with lymphocyte exudates, bt no
celis 1 the parcnchyma faccording to the figures); there were some
haemorrhagic foct but 1t does not resemble microgha encephalitss. .h
1s referred to by some authors as a case of peris enous encephalomy chtis.
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‘TABLL IX

AUTOPSY CASES REFERRED TO AS PERIVENOUS ENCEPHALITIS IN THE LITERATURE
(Shortly mentioned m the text)

Author Year Rating Aetiology
Peters 1938 + pohiomyehitis
Mollare:, Bertrand 1951 ES poliomyelitts
Brissaud, Brécy 1904 —
Tumbull, Mclntosh 1912 S vacemnn
Krabbe 1913 +
Marie, Tretjakofl 1921 + fverish disease
Tinel, Bénard 1921 4 rubelta
Wohlwall 1928 + no known etiology
Pette, 2 1928 +
Grinker, Bassoe, t 193¢ — common cold
Miller 1923 +
De Busscher, Radermecker 1949 + vaccima 28 d. earler
Van Bogaert, 2 1950 +?
Brgas 1938 — rubella
Wigand 1941 — rubella
Moller, 117 1949 + rubella
Falger 1943 +° rubeliz
Zimmerman-Yannet 1934 — ancella
Van Bogaert 1930 — vancella
Rocder-Katsch 1914 + varicella
Dagnehe, Duboss 1932 — vancella
Swan 1946 — varicella + angina
Spiller 1903 —  smallpox
Melntosh, Scarfl 1930 — smallpox
Kramer, 7 1051 —  smallpox
Kramer, 8 1951 — smallpox
Troup, Hurst 1930 ES smallpox
Marsden, Hurst, 1 1932 + alastrim
Marsden, Hurst, 6 1932 + alastrim
Marsden, Hurst, 7 1932 + alastim
Brouwer, de Jong, Rochat 1933 + muld smallpox
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Author Year  Rating etrology
Schreuder, van Rijssel, Verlinde 1950 + cowpox
Winkelman 1942 — scarfet fever
Moller, gz 1939 — Whooping cough
Donohue 1941 + parotitg
Greenfield 1930 + influenza
Greenfield 1930 +? influenza
Demme 1930 2 angina
Davison, Brock, 1 1937 —? common cold
Davison, Brocl, 2 1937 — commoen cold
Moller, 2 1949 +° common cold
Crome 1954 ~ influenza
Higier 1912 ES rabies + anti-treatment
Rojas 1932 * rabies - treatment
Bassoe, Grinker 1930 +? or & rabies-treatment
Stuart, Krikonan 1930 — rabies-treatment
Uchimura, Shurakt 1957 — rabies-freatment
Jones 1958 — rabies-treatment
Griflin, Rogers, Kernohan 1948 — antityphord inj.
Gredeon 1954 — antityphoid nj
De Massary, Albeissar 1936 — subacute course

1. Turnbull and McIntosh (1926) desenbed a case occuring i 1g12 A boy,
15 years old, was vaccinated 5 7.1912 No scars from presious vacaination were
present, and the skin reaction fook the course of a primary vaccination On
the 18th he became comatous, oculomotor palsy was noted the following dy.
On 22 7 the GS.T contamned numerous cells one third bemng polymorphonu-
clears He died from mucopurulent bronchopneumonia on 22. 7. Aumpf)
showed degenerauon of the hidneys and calafied mesenteric glands The ixr:m
weighed 1148 g Subdurally and 1n the subarachneid space, small b ]
were found. One cortrcal block and 5 levels of the spinal cord were hustologically
examuned The cortex showed hyperaemia, with Iymphocytes and erythrocytes
around a number of vessels Very httle ghal prohferation cither 1n grey of
white matter and no demyehnation, other than what could br attributed 0

pernascular cedema
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In the spmal cord, at all Ievels, foci of demyelination were found penvascu-
larly, with the typical Jongitudinal arrangement. However, microghal pro-
hferation in these arcas is very mild, as also stated by Turnbull. The foc: are
localized mainly in the white matter; 1 some of them haemorrhage was
present {thor. VI) and ocdema was conspicuous in al)

Turnbull mentions that the demy elination is more easily seen with the
van Gieson stan than m Weigert-Pal-stained shdes, which might
mean that oedema was more important than pnmary myelm loss. The
picture cuidently differs from rcrogha encephalitis in many points,
hut sl the spral foct show enaugh simitarity with 1t to be of impor-
tance for a final explanation.

2. Krabbe (1913) pubbished the case of a one-year-old child, who died 12 days
after the onset of disease, which started with diarthoea After 5 davs he was
testless, he developed diplopia two days later and had some ngidity of the neck
Symptoms changed in the course of the disease and he had comulsions and
tonte ngachty  The spmal flud showed high pressure and a muld ancrease of
mononuclear cells The bran showed hyperaemia, no meningitis, Micro-
scopically the most interesting change was a focal penvascular sncrease in gla
cells, with distinct plasma bodies The photograph seems to confirm that a
pertenous microglial focus 15 demenstrated here, There were no mononuclear
or other h cells The dustriby of these foc: was mamly sub-
cortical and deeper in the white matter Demyehination in the foct was tvpicatly

penvascalar In addwion 2 few graule cells, faden with fat, were found m
essel sheaths and also there existed a muld, very diffuse increase in small round

ghal nucler, Krabbe considers this case to be a very early stage of diffuse

farulial sclerosts, and not an inflammatory condiion The child had not been

vaccmnated, nothing 15 known abuut previous diseases®. A brother bad a

simular condttion at the age of 2 years, but recovered.

3 AMare and Treyakoff (1921) descnibed a garl, 16 years old, falling it on
30 11198, With fever and eye muscle paralysis. A werk later paracsthenia and
weakness of the legs developed and the disease ran an ascending course, with
death on 17 12 Nothung s noted about previous vacanation, noe acetiology
could be found Autopsy revealed inflammatory lesions, hmited to the white
matter of the cord, bram stem and centrum semiovale The lesions consisted

* Personal communicatton
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of foci of demyelination arranged perivascularly, oval of rather long in shape,
They contained granule cells and glia cells. The ganglion cells were found tn
be intact.

The authors do nat discuss the patholagy ; to them it is onc of the
types of changes (ound in Landry's ascending paralysis, but the
figures are very suggestive of perivenous microglia encephalitis

4. Tinel and Bénard (1g23) briefly refer 10 a case of post rubella encephalis,
occurring in a man aged 21, in 1921. Death occurred en the Gth day after
eruption of the exanthema, 2 davs after the first neurological symptoms had
appeared. In the spinal cord {other parts could not be examned) numerous
smalf perivascular foci existed with tatal demyelination and cellular infiltration
by mononuclear cells (called plasma cells) in the vessel sheaths and surrounding
tissue. All nenve cells were perfectly well presenved. The spinal fluid had shown
manly by pol. leucacytes

The figures given by Tinc) and Bénard show a great resemblance to
perivenous encephalitis; the spinal fluid rcaction, boweser, and
absence of glia cell proliferation, could mdicate that embolic encepha-
litis cannot be excluded

These cases show some pomts of rescnblance with out picture of
mucroglia encephalitis; however, only the cases by Tinel and Bénard,
and by Maric and Trepakoff can be accepted as prohably true
mucrogha encephaluis.

¢, Cases without preceding disease

Thas paragrapht contawns cases, sometimes ty pical sometimes nnf qQuite
so but with enough points of resemblance to be taken up in our
discusstan

Cuse of Krabbe (1913), discussed above

Cast of Marie and Tretjakeff (1921), discussed aboy c.' . 3

Case of WWohfwtlf {1g28). In avery short dlsCﬂ“iol.l )\ ohinill mentions
this case with the prcture of pern enous cnccp)ml.nn, but ht: daes not
gne enough detads for ats final establishment in 2 ceTinin gmuy;‘

Pette, case 2, 1928 Qne mecrophotograph of ‘,]f“ vase very moch
resembles pernenous microghal prohferanon. The other pretures
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1ndicate another type of cncephabtis, and the case is diagnosed by
Pette as disseminated encephalomyelitis or acute multiple sclerosis.

Gnnker and Bassoe, case 1, 1931. Female, 23 years; ro days after
contracting a cold, nervous symptoms and fever set in, of which she
died 6 days Iater, The symptomatology was r.h:\: of m)clms, m(h
mental cloudi Death from bronek
and sacral roots were infiltrated by white blood corpuxclcs and farty
granule cells, Necroses in cord, often around vems, coalescing and
with many granule cells. Demychnation was marhed. Hemispheres
were not mvelved The case has, according to Grinker and Rassoe,
the same pathology as G Id's cases following infl and
postvaccinial or p les halitis Sull, ding to us, there
15 a marked difference After 5 days of sliness, microgha encephalitis
does not show total necrosts with many fatty granule cells, and the
penvasculay and meningeal reactions are much less. It 15 comparable
ta aur eases of transverse myelitis, i whach secondary factors alter the
picture. But it is not certain that a typreal microgha encephahtis was
the origmnal disease

Muller (1933) This case shows typical microgha encephahtss in the
white matter of the cerebral hemuspheres, but also shows many
haemorrhagic foct, with vascular thromboses and necrotic centre.
Both types of focr show demyehnation No memngeal affection; no
marginal ghal proltferation and rather marhked astrocyte probferation
1n the focr are other pomnts of difference with mucrogha encephalitis

Tan Hasselt (1934). We mention this case, because 1t 1s sometimes
quoted 1n the hiterature, although the descriphion suggests an embolie
or haemorrhagic type of cncephatits We cannot include this case in
the microgha encephahitis group

De Busscker and Radermecker (1949). This case has been reviewed 1n
Chapter 3 b, 5 [nvehts) Tt showed typreal microgha encephabins,
stariing 28 days after successfis! smallpox vaccinanon, together with
typhod vacanation As has been suggested by the authoss, it seems
more accurate to group st with the cases without known aetiology
than with posts accinsal encephatins
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Van Bogaert, case 2, 1950. Girl, g years old, had measles 3 years before
with cerebral symptoms, but recovered. Fell ill 14 days before death,
with general symptoms, after which cercbral symptoms devcloped.
Transverse myelitis with beginning decubitus. No infectious condition
had been noted before the illness started. Perivascular infiltrates in
demyelinated arcas were found throughout the white matter of the
hemispheres. No specification of the type of cells or of the appearance
of the lesions in other than myelin-stained sections is given, but the
casc is classified by van Bogaert as post-infectious encephalomycfius,
activated by some general infection and showing the same type as the
child had shown 3 years earlicr, following measles,

d. Cases ing other diti or di

We give herc the short excerpts of the cases mentioned ip the literature
as penivenous encephalitis, and regarded as cquivalent to typica
postvaceinial encephalitis,

Measles
Typical microglia encephalitis is well known as post-measles com-
phcation, but expl. of other histological pictures in clinical

post-measles encephalitts differ with various authors. According to
many authors (Lhermitte, van Bogaert, I'erraro), other types of
encephalitis or encephalopathy can occur, but B, and K. M. \\'::hl.mrd
(1958) bring these under the same heading, cither as "Tn.“sr)h
perakut verlaufenden Typus der Maserneacephalitis™ or as “Spat-
falle”. Jacob (1936) also groups together the cascs with .dl‘ﬂ'cr.cm
pathology As will be shown later, we think that a sharp distinction
should be made here .

Measles 15 often complicated by hacmerrhagic pneumonia or
bronchopneumonia and this may be expressed nlso‘in the 'rcarnnv;
of the central nervous system. more lymphocytic infiltration ant
sometimes haemorrhages m the focr.

Grrman measles, rubella

The number of cases with autopsy report is very small P
a short report on the cases that have beest I2id down in the literatur

; we will give
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as Perivengyg encephalyys by their Author, o in discussions on this
Subjecy,

Case S Ting and Bt'mmi, 1923, Man, 2! years, Died ¢ dayg after
Tupton ol‘cxanlhcmnA Spinaf cord cxnrnincd, revealeg rather typical

n.rea_/ll':gam{, 941, Boy | aged 1o, Ipq Statyg th)m:c&bmpha!icus
and Suffereq from Otrtyg Three day alter CMption of EXanthem,

) mp; devel,, ed, N cop Wsiong and ram
S%ollen. SCular ¢, with fym, hoc; » SO, ma 1, histio.
Cyt YNucley AV cells Outsq, the v, h W-Robin Space
buy som, 2 N yelinati,, Evide, thy ths acute
Vasculay Syndrome bur Mmicrog), Cncepha),

e Av 174 S Moty 1 rdayg after Cruption
of the Neny g S} mpromg ca > Geath afy., Vs, Amop5)
showeq pica) Perivengyg Proliferag,,, erogl,

ase afFager, 1944 Voman, 26 years Evanthcma 15 days after
mf:cnon Ccrebral SYmptoms one weak latcr, and pey, day deary, m
Coma. p, ain YPeraem TIvaseyly With 'Phocyt, and
gla, Mostly hite Matter € vessel y o) changeg SChption 45
M5uffcren, exacy aluaygp, but m,, ht b, Microgl,
cnrcphalms.

l'nn:://a
Or 5 S which haye Come 14 utopsy, We can 8ve the Ibllolvm
detay),

Va Bogaers (1940) Gurl, aged 14 Hag ngina, 5 cek Jatep
‘arcely, €Tuption After ope day Cerebra) SYMptoms, 5 d deagh 18day,
e ¢ 0Ct are pey Bypreal of Microgl, cnccphalms

but, 5 Y20 Bogaers Temarks, Tesemble those of, acute multiple Sclerogy,
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Kmmermann and H, 3annet (1931). Child, 13 months old. Fever three
days after the outbreak of the rash; next day a convulsion and death.
Brain some oedema. Microscopically, marked ganglion cell degener-
ation; petechial haemorrhages. In white matter foci around seins,
with fatty granule cells and demyclination. No microghal proliferation.
Evidently an acute vascular encephalopathy.

Dagnélie and Dubois (1932). Girl, 8 months. On 15th day afier
eruption cerebral symptoms started, Cotma and death alfter 24 houss.
Brain hyperaemic. Perivascular demyelination with sharp borders;
some fatty granule cells; no other eellular infiltration.

These 3 cases do not belong to the group of microglia encephalitis;
two showed the typical toxi-infectious reaction of young children, and
van Bogacrt’s case belongs to a very different group The following
case, which we know only from references, scems to be positive.

Roeder-Kutsch (1944, description by Walthard, 1958). Boy, aged 7.
Started with cerebral symptoms ro days after the eruption and dicd
8 days later. The description and the figures have the typical features
of microgha encephalitis,

Swwan (1046) Boy 6} years, had varicella and angina, and started
8 days after the onset with nervous symptoms, spastn, sopor, con-
vulstons, with remssions and exacerbauons. Died of bmndu})‘
pncumonia 4 weehs after eruption of the exanthema, Clinical diagnosis
was tetanoid chorea, as post-vanicellar encephaliis. Pathological
examination showed symmetnical softeming in the neostriatum and
more diffuse vascular and perivascular Iesions, with softening and
some demyehnauon Ganghon cells disappeared Al forms of gha
cells 1ncreased. Evidently we have a vascular affection, not the result
of mucrogha encephalitis . A

Appelbaum et al. (1953) briclly mention onc case, withoat gring
detals, showng pernascular oedema and Iymphacytes.

Smallpox

Cerebro-spinal symptoms followme smallpax are not frequent tut,
when thes do ocur, the discase 15 often sertous
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Spiller, a5, 2, 1903, 1929, Dcvelaped Symptoms of my elygie and dieq
about 5 4, ceks aftep Smalipoy Cruption, Lesiong mamly iy Lrey matter,
Tesembling polfom)clms, but i, 192g ompareq with Penvenoyg
encephalyg, Dcscnpu'on, howc\cr, ROt ty picy). Patien; had septic
condition, The cage Cannot pe Considereq one ol‘mxcmglm €ncephalyis
Melntosy ad Seargr (1930). Child, , years old, showed Penvaseyly,
cmyclma(ion, with cells in the SPace of Virchow-Robin but pg

704D and Hype (1930). Man, 63 years, haq a)asmm, duragen 37
days; total transyepgn ™ elitss, dccubuus, Cystutis, hing “omplicatyoy,
ota] Malacia of Iumbosacral cord, jn higher Centres gradually less
Severe lesiang, Aroung the latte, often typical Microgiiaf focy, with
demyclmauon, generally with lymphocytc cuffs The catire bra;,
showeg vessels Surroundeq by l)mphocy1cs, but MCroghial foe, were
Yery rare, only in the highep Centres,
den ap, s case g, 1932 Alastrym, epiderc m)carsold, death
14 days after the iliness started Dcscnpuon typecal of Microgha ence.
Phaliyyg but severe dcgcncranon of motar horn cells 1 Tumpar cord
¢ 6 G, aged 7, dieq 9 days afyer 0nset of 4 illness, Typicat
lestong n the brain, Spmal corgq less Marked}y affecteq Rather thiek
h Mphocyte cuffs,
7 Bay, 13 years, died one week after €xanthem, €ruption, after
20 illness of 3 days Brain showed Pemascylye lymphocylc cuffs
aroung many artenies and Yems, and 5 few foe, ol'demydmauon with
10

C
Some fatr, €ase can p,
Microgly, enccphalms, m which partia) healmg of many foci took
Place, whereas 1, others Comphcatigng rose due tg 5 SEPUC condityon
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Influenza, angina, common cold

Greenfield, case 1, 1930, Man, 37 years old, suffered from broncho-
preumonia which improved in 1B days. After some exercise he
developed the first symptoms of transs erse my elitis the same evening;
he died 6 days later (with bronchopneumonia), Autopsy revealed
typical microglial foci in the cord and brain,

Case 2. This case showed no microghal foci, only lymphocytic
infiltration. The distribution in the cord was rather typical, but foci
were absent in the brain and brain stem. As the cerebral iliness lasted
40 days, it is possible that microglial foci had already healed, while the
lymphocyte reaction remained much longer. A definite evaluation,
therefore, s impossible.

Demme, case 1, 1930. Man, aged 21, suffered from recurrent angina.
Day after bathing in very cold water, acute onset of headache and
meningeal symptoms with cranial nene insvolvement, Gradually
spreading of paralyses and death from bulbar symptoms on roth day
of illness. A rather farge focus was found in the oblongata, with
central necrosis, probably not the result of many coalescent foct. Some
vessels in the vicinity showed lymphocyte cuffs and microglial infil-
tration with demyelination, mostly around very small \ci.n! or
capillaries. The distribution is maimly in the oblongata; less in the
pouas and still less in the mesencephalon. The description and 'lh:
figures suggest dissemmnated encephalomyelitis, or even polomy chins,
rather than microglia encephahitis. .

Daridson and Brock, case 1, 1937. Man, 37 years, died from decubitus
and septic condition g1 days after a common co)d,.fnnmwd 1%
cercbral invol ement lasting g weeks. Chaically some improyement
of the neurological symptoms was poted before death Many foct of
demyehnation withaut cellular mfiltration were found, ofien wath
fatty granule cells and astrocytes. It s doubxr"ul whether this c.mi' has
been a parually healed mucrogha caccphalitis or, more probably, a
tow-infectious vascular condivon.

Daudson and Brock, case 2. In this casc the aliness lasted 6 dass,

starting with general symptoms for 3 davs The patient had an
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b, th, Tostate and mllammauon o the zcsnclcx. The braiy
Wag 1y e, 1565 & ang slmhbd Many Stnayy Toung Aregg of u'rmyclma-
ith 4 Tt f nucrog{m prnl:fcmrion,
Qug vascular dnscasc.
Jlu//er, s 5 1949, Man, 28 Yeapy ol oy, iy
i Mpto,

G Yy S e, alam’xal
mfcruon AWnge Bery Ous g 5 sep n, Witk d'eatlz follgy ng o dayg
fagey. Map, focy Yerp foupg M the Cxg Moty g Pary,
Ve Ut th,

Yesseg, No {imlzer dc:m'ptmn & gy en, g,
mielpretcd as nu‘croglw cncrphal:m

e (1954) doscnbcs fivg

a;
2 €5 May g

Tom Cages of m[luenza by hacrnarrhagnc
cn(‘cp}mlins. Anﬂmd Some fogy lmcrogha “an g, Seep, Ay U pey of
lc.rion: are cormdcncd by the Athy,. to be[ang 10 ppq 8roup
Raﬁm"

Th 8y o ticep, ity i g dify, that o

lmcrug]a cnccpbalm: (Sch, k Spay ELS Othery > bug ¢,

are o Tecong m 2bye, dey lopeq 7 the Couy, ﬂnnmbxcs

treayy, d i Vhicy 3 rn:(‘ruglmlfo efozmd at g, Dsy,
19y b 4 AP Yeapg old, Sarteg anm‘ablcs tre, Mep, th

da, foly e p,

A, J] uycmd with bray, teriay i Tabrey Pazhol Y of
Tabreg Wag formd n phe Corg Yoe fitry on, p beg &gy
Ilodulcs, by Ncgn bug, S Wepg bsep, In addmon fog Were g, d o
an hm‘agr 'Phs g, 0 my, gliay probfcrauon th, Tency 2
Argy,, d S g lympho e T the v rchow-R bin Pace.
by 1Pty 'S suge, Stie, g Aot g, ite typlce, fsome Periy e u
lmcn)gl ! , nothmg Aote, aboy, dcnzyeh UL

(193 ) an g bittey, by, rak, e a Cen e ang,
Tabrey Myec, Ons g the 23rd 4 the 38th g, A the 37th Y, the
fi ch; Rges Tabeg | cre Noteq, ¢ dipg M the tand g The
clm:ca} “Ourg, A, bee, DPicay mocu.'nuons n ap, ma)s Wer,

the ¢,
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occun:cd in the grey matter; the cerebral white matter was free;
Bnb'cs nodules were present. Then other foci of peritenous microghiat
prolifcration were found, without lymphoc tes, \

Antirabies treatment
Trar}s\'crsc myclitis, occurring during antirabics treatment, or
starting shortly after it, has been Anown for a very long time. In 1942,
howc\cr,‘ Pette distinguished 4 clinical types of nervous disorder, riz.:
the myelitic type; the encephalitic type; the optic and the neuritic
type. The mamn Jocalization was in the grey matter; some foci showed
the typical perivenous microglial type.

Bassoe and Grinker, case 1, 1930. Woman, 48 ycars, was not bitten by
a dog, She had recetved 14 daily wnjections of antirabies vaccine
when symptams of a Landry paralysis started. She showed no cercbrat
symptoms. Death came on the 42nd day after the first injection, from
decubitus ulcers and bronchopneumoma, Autopsy showed absence of
foct in the bramn, but extensinve destruction of the spinal cord, with
Iymphocyte cufls, micraglial proliferavon, fatty granule cells and
some demyelination The case differs from pure microglia encephahtis
in the severe necrosts of the cord and the absence of lesions in the
higher centres. Some perivascular foci, however, are typical of
perivenous microglia encephalitis, and the long duration and final
toxic condition could explamn some of the differences, We think it 1s
better to class the case as 4, because it shows rather important
differences from our cases of postvaccinial trapsserse myelitis.

Stuart and Krikoran (1930) Man, 24 years, was bitten by a stray dog.
Newt day he started treatment and after the v4th injection, symptoms
of Landrv's paralysis set . The discase was progressive unt) death
on the 18th day after the trauma The spimal cord showed the typreal
lesions of subacute dissermnated myeltis, well known as the most
common complication ofantxr.lbx'?/"‘ f"‘

Uchimura and Shirakt (1957) desé ¢ * o] + Japan
‘They found no microghal foci, sy and
demy clination and smaller foci « 1 cells

pos 1

inthegrey .

[ .
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us cnccpbaliris). The othery follow oq :mtin'phu:, tetanys,
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any ary, e ed his sy bject and the Lenery)
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inj

Paratypp, i OMetimes . se t Ncephalo.
My el d this |, I e fo Antitetanys Myection, { Crnely,

We foun nly s, SOMetimes Mentioneq n the Intcr:uurv: a
eri s Sncephapy,,

Gifhn, 08ers, ke 7 (1948) Awoman, 21ye ad recery o
3 Antityph, d mnyecy four yeaps Prior tg ¢, € Presene gy, Folloy,.
in, hoid njecy, On, general Malatse oy, eftsid, hem,.
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Orse, S Cerebra) Bvolvemen, Started o, month aney the
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> ¢ day
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vaccinated against smallpox on the day of the last injection. On
24.12 fever and cerebral symptoms set in, and net day he was
soporous. The condition was progressive until death on 4. 1. Histos
pathological exammation showed haemorrhagic encephalitis with
some lymphocytic polynuclear and glial proliferation, but no lesions
of microglia encephalitis. The role of the smallpox vaccination is
dubious and it scems unjustified to call this case haemorrhagic post-
vaccinial encephalitis.

e. Subacute case

In the literature we sometimes find the following case mentioned as a
subacute case of perivenous encephalitis.

De Massary and Albeissar (1936) describe a patient, 41 years old,
with progressive disease ending fatally in about 3 months. Clinicatly,
mental and neurological symptoms were gradually snercasing, without
acute onsct. No actiological factors could be found. Antopsy showed

ltiple foci of demyelination in the centrum ovale, mostly around
vessels, with a marked increase 1n astroglia and oligogha and some
increase in microglia. The diagnosis of the authors was Schilder's
discase, but in the discussion Bertrand pointed out a resemblance to
postvaccinial encephalitis and to semle vascular changes n the
hemuspheral white matter. The case can probably be grouped with
] i d encephalomyelins of a speciat type, but it is certainly no
mucroglia encephalis,
£, Relation of mierogli

encephalomyelitis
The trend of this work has been to examme whether post-cxanthe-
matous pernenous cncephalius, as desenbed by the easty authars
(Turnbull, Bastinanse, Spielmeyer, Wohlwill, Spatz and (thcl:!) n'nd
called by us mrcroglia encephalitis, must be regarded as a unit with
enough charactensstic features to differentate 1t from other cerebral
reactions A full discussion of this will be gren in the next chapter.

Microgha encephahus s one of the types of perivenous encephalan
and we think that 1t should not be grouped together with ather types,
because pathological and aetiological chfferences exist.
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Mucroglia hahtis is one of the d 1 diseases, but here
again it must be given a separate place. The cases of this group vary
both in their clinical course and in acuclogy and pathology

Microgha halitis is a di its but, as
pmmcd out, ought to have a scparate place in thns group.

Ve do not know yet which aetiological factors are important in
causing the cerebral reactions of these various groups Probably some
factors are the same but others are different In his excellent discussion,
van Bnga:r( (1950) reviews a gr:at numbcr of borderline cases
between perivenous phal halomyelitis and
multiple sclerosis, for which a similar but not identical nctlologlc:l
factor is postulated. Van Bogaert lays greater stress on the constitution
and on predisposing factors than on differences in actiology.

It will be our task in the future to determine which factors cause
special types of reaction, and which influence on these reactions is
played by other factors. We might then be able to divide this great
group of diseases mto a number of syndromes, in each of which
aetiology, chnical aspects and pathology can be defined.

& b

The importance of muluple sclerosts, the aetology of which has ever
been a much discussed question, induced many investigators to try to
solve this problem by the experimental route. Since more than a
quarter of a century, many experiments have been conducted.
Although the 1dea as a rule was to produce subacute or chronic
cerebral reactions which, of course, are not apt to throw much light on
our problem of acute postvaccimal damage, some expertments showed
acute lesions, and it will therefore be necessary for us to establish a
possible relationship with ehnical postvaccinial encephalitis

Many experiments were conducted on the basts of the theory that the
demy elinating diseases were due to some allergic reaction of the bram.

Anothcr approach to our problem mcd to reproduce the conditions

d to act mnp

Although it has not been possible e(pcnmcma]ly to reproduce the

picture of ty pical microgiia encephalitss, part of this picture (perivenous




132 OCCURRENCE OF MICROGLIA ENCEPHALITIS 5

microglal proliferation with demyelination) was sometimes en-
countered,

The focal reactions in the experiments based on the allergic theory,
are generally perivascular, with localization predominantly in the
white matter. Vessel-wall changes and exudation of fluid and hae

cells predominate; central nccroses and small haemor-
rhages are a common feature. This, thercfore, is comparable with the
allergic reactions in other organs. Demyelination is often found, It 1s
stated by all authors, that the reactions are not predictable, that the
same technique can cause various types of lesions and that very little
is known about the factors governing thesc differences. A microglial
reaction is often seen, caused by degeneration of myelin, and then
fatty granule cells occur in large numbers. But the diffuse perivenous
microglial foci scen in postvaccinial encephalitis are rarely found.
Lumsden (1949) describes these foci, running the length of some seins
and without thich lymphocyte cuffs. However, he states that vessel-
wall changes are nearly always present, generally with an increase in
connective tissue of the adventitia.

In their summing up of recent work on experimental encephalitis,
Ferraro and Roizin (1954) state that the microglial reaction is rarcly
seen in the subacute and chronic stages but belongs to the first stages.

The other approach, mentioned aboye, succeeded once in prf)duting
a penvenous microghal reaction very similar to that scen in post-
vaccinial cases. Verlinde (1954) started a serics of experiments mAuhICh
smallpox vaccination of the animal was combined with injcn‘mm of
vanous substances (guanidine, phosphatase, etc.) or inoculations of
other viruses. In the case referred to, a monkey was vaccinated on the
shin agatnst smallpox and received anmntramuscularinjection orCqufn-
bia S.K virus, which was 1solated from the stools and throat nf.n child
diagnosed as suffering from postvacemnial encephalitis. The child way
about one year old and had, 2 months prior to the vaccination, hm{ in
places where poliomyelitis and other cases of mcningn-cncfplmlm!
occurred. Nme days after this procedure he had a convulsion, h‘u!
recorered after treatment with ACTH and aurcomycin. The dragnosis:
posts accinial encephalius, might be correct (not microglia encephalttis
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but the encephalopathic type), but anothcr explanation \s aka
possible, #:z,- that the v: an ph by
Columbia § K. virus.

"The animal developed neurological symptoms on the 7th day and
died the next day. Histological examination revealed many lesions
with demyelination and microglial proliferation around the veins and
some lymphocytes perivascularly Some foct are quite typical, others
are located in the upper layers of the cerebral cortex; some are
abnormally compact Although the lesiont is not a pure microgha
encephalitis, the similarity of some of its foci is stnking.

This lesion was not reproducible: experiments with the same
ingredients, or by vaccination and using other strains of Columbia
8.K. varus, failed to produce the pemcncus enccphahus. In the
animals that died with h 5, poli -phalo-
myelttis was found, as i also sc:n followi: jection of
Columbia virus without smallpo< vacemation,

As far as a very short survey of the literature teaches us, the most
frequent reaction of the brain to an expenmental approach to the
problem of demyelinating diseases 15 a vascular and circulatory change,
and microglial foci without vascular reaction are rare, but they go in
the same direction as following many infections diseases in man, Pure
mucroglia encephahtis has not hitherto beenexperimentallyreproduced.




Chapter 6

DISCUSSION
THE NOSOLOGICAL ENTITY OF MICROGLIA
ENCEPHALITIS

Introduction

In 1950, van Bogaert wrote: “It appears as though the perivenous
encephalitis found in all these discases is a standard form of reaction
m the nervous tissue”, It will be the tash of future research to find to
shich causes and conditions the nervous tissue reacts by this standard
form.

According to the basic idea of the present study, we shall usc in our
discussion mostly the cases n which post-mortem examination of the
nervous system has been performed. Our principal aim has been to
see whether sharp distinction should be made between the discases
with foci consisting mainly of vascular changes, encephalopathic and
haemodynarme cerebral reactions and the discase “'posttaccinial
encephalitis” in its morc restricted sense, with foci of demyelination
with microghal proliferation Further, whether this latter disease
should be separated from, o at least classed as a special yype of, acute
perivenous dentyelinating encephalomy elitis

Other diseases starung durmg the first 3 weeks after vaccination
must also be considercd, because some connection between their
outbreak and the vaccination may exist, as found in embolic encepha-
litis and probably also i poltomyehtis These conditions wifl not
cause difficultics 1 our cases with autopsy, but the clinical course may
very much resemble the picture of postvaccinial cncephalttis.

We shall separately discuss the climcal and pathological aspects and
then sce whether any conclusions about the pathogenesis can be
formed at thus ume
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also shows that there is no correlation between the day of onsct and the
duration of illness, nor between these and the age of the patient,

When the discase does not run a fatal course, some 1mprovement
in the patient’s condition can be seen, generally within a week. Some
patients, surviving that long, may develop complications which
increase the risk of a fatal outcome. If the patient sunvives, there is no
chrenic stage, nor do we see sequelae or relapses. These point to
complications or to another type of encephalitis (Chapter 3, par. b, 4).
Only in cases of transverse myelitis may the damage due to oedema of
the cord be rather serious, and may hypertonia or pareses last for a
Jong time,

This clinical picture can in many cases not be distinguished from
other toxw-inlectious brain diseases occurring after vaccination or
following many other conditions. We have pointed out that much
misunderstanding has arisen when too much weight was given to the
clinical picture and all changes in the brain, found in these cases, were
grouped together as one cisease (Lhermitte, Comby and many
others).

Incubation tume
The duration of incubation is a valuable point of differ
between the vanous conditions. The catrliest investigations on post-
vaccmial encephalitis have shown that the incubation fasted about
10—14 days and that exceptions were rather rare. As the following
figure will show, this becomes sull more convincing when we compare
the tacubation in microgha encephalitss (Fig. 19) A with B and C.
giving the incubation of other cerebral complications in © to 1-year
old children and older persons, respectively.

The number of cases in Fig 1g A 1s very small because only the
cases with persanal microscopic examination wercused. But xnb!rsl'm\czf
been given by many authors, using a larger material of clinically
diagnosed cases, and they show the same difference between f";
typrcal cases in persons of 2 ycars and older, with a rather symmetrica
hiphasic curve, with the mavimum at 12—13 days, and those cases
with atypical course. The sare holds true for the graphs pert

aining 10
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A wncrogia encephontys.
Duteh cases onty

B Other pothoicay
0 g 1yeor ot

. Othar putheicgy
2years e okar

Q,H’J—M.n”” B R E R R T RN RIS

Fie 19 Incubation ume of 3 groups of postaccinial cornphecations Autopsy
cases mentioned sn ths teatise

very young chiddren, which show a wery irregular distribution.
Cases following measles cannet be used, as the date of infection is
uncertam and as the mode of infection and the amount of virus
mv.xdmg lhc !15$ucs may vary much more than under the nearly
of ip In cases only

chmcally d, « shorter b time 18 i shown,
but the history then often states that convulstons deneloped, or that
sertous sequelae remaned which, for us, makes it probable that not
nucrogha encephalitis, but 2. haemorrhagic encepbahitis occurred.
In one case {No g) the wmcubation was given as 8 days, but ths
boy was already under treatment for whooping cough and, in addition
to the vaccination on Avg 6th, had recerved injecuots agamnst that
dhisease on the gth, 11th and 13th day On that day he became i}t and
Aug. 14th had a mild convulsion, following which cerebral symptoms
became evsdenmt The ronmvulsion may have had a toxianfecuous
ongin, and the encephalitis perhaps started on the gth or even 1oth
day after vacaination In other cases st may be difficult, when the
history 1s incomplete, to evaluate whether fever and headache are the
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result of the vaccination with severe skin reaction, or already the first
symptoms of a cerebral complication. The graph of the incubation
therefore tends to be distended to the left side, but is probably never
extended further than it realy is.

The difference between the first graph (A) and the second (B) is
quite conclusive of the fact that microglia encephalitis is not a part of
the general reactions of young children to toxi-infectious diseases but
that it stands by itself. It is illogical to regard all these cases as running
a fulminant course of a disease which has, in this age group, never
been observed. Furthermore, the incubation period would then have
to be shorter than the usual incubation for microglia encephalitis, and
not distributed at random over a period of 4 weeks. In Chapter 4, b
it has been remarked that the histological picture of the cases re-
presented in Fig. 19 B is not the earliest change that could develop
into perivenous microglial foci.

Comparing the graphs 19 A and C, the same holds true. If these
cases were to be considered as earliest microglia encephalitis, the
graph C ought to show the same vamability curve as A, only shifted
two or three days to the left, with the maximum at so days.

The typical incybation time, therefore, is a strong argument to
consider microglia encephalitis a separate unit.

. patholosical
[ of mucrogha encephal wpared with other path changrs,

and occurrence in 1arious diseases

From the first appearance, around 1924, of postvaccinial encepha-
litis and the similar complication following measles, it was apnarm\
that exanthematous diseases play an important role. It is interesing to
find out whether this also holds true for typical microglia encephahtis.
It was known, of course, that other pathological changes alse accurred
Basuaanse (1937) found from his clteal studies that, following 700,018
vaconations, 138 cases of postsacanial encephalitis occurfed, an
136 cases with other cerebral affections. Too often, hn\\z\t.'r. an
encephalius following vaccinauon was calied perivenous, without
realrzing that 1t mught as well be something else.
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TABLL

CASES OF pogy. NFECTIoUS NERVQUg COMPLICATIG g
Extracieq from article by, Moller,

Smalipoy ‘acainagn 6
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\'antclh 2
Starlatn, T
Parogy 3
\'hoopmg cough 1
Pneurnoma '
D»semcr, -
Tooth abscegs -
Outs 1
Tons:Hms -
Mmon colg 1

S the mtcresn'ng Teports of Mou:r, on pogp.
Ous comphcanons n Syye en, ang then mvcmgate our
0 thy, Tespect

Tom the hteratyye and frop, DPersonap Xaminagq,, Molter (194

Iisteg a large fumber o cases, of which our Taple Was maq
anTcrcnuanon betw, mMrcroghy €ncephalyg and o, forms
Pernye, encephalyyg w: T possib, ) b able 4, clear]
Indicapeg m why, disease, © may €Xpect 1, ghal Teaction ¢
oceur 4, or J “quency the ¢ Pernvengyyg
Chcep, litis, the fofy, Win, Ses are listeq by Mol on cold,
M 949, otu, Tissaud ang g oy, 148, Adjer, 1940,
wh 8 cougp, Toller, Paroyys, Scheinke, Wegclm, Don, e,
Satlating, T 944 Of g, e, aceept o, Y 2 cases a4 Micrg.
gha *Phalig (Mouer, [ on d ang parouns)
Cvera] T cases g m N shoy Perivenoyg Microgliay
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common toxi-infectious reaction of the brain is a more frequent
reaction following most diseases, but is also very common after the
four exanthematous diseases.

From our study of the literature we made Tables XIand X11 These
show various interesting details (the distinction between microgha
encephalitis and perivenous microglial foci will be discussed in the
next paragraph).

Only following smallpox vaccination in persons of 2 years or older
does the microglia reaction occur more frequently than the toxi-
infectious reaction types. In all other conditions we find more cases of
the other reactions than of microglia encephalitis. Here the occurrence of
microgha encephalitis is only sporadic: parotitis; influenza; anti-rabies
treatment; cases without clear aetiology, or very late after vaccination.
We believe that these sporadic cases also occurred before the massive
outbreak after 1923. Perhaps even the relative frequency of occurrence
of microglia cncephalitis and other pathological changes has, for the
above cnumerated discases, not changed significantly since that
year, which would mean that the frequent occurrence following
exanthematous diseases really was new, which was the general
impression of most chnicians and also stated by various authors for the
pathological y Luchksch, Spicimeyer}.

Looking at one special aetiological feature, we ean make the
following lists (Table XIIT). X

It is at once evident that the occurTence of microgha eacephalitis dr‘:ts
not follow a random distribution but that some relation between its
frequency and the special type of infection exists. Especially the fact
that it develops after poy virus infections inversely propertional to the
seriousness of the disease, must be stressed. We could think nf}tht
influence of stress on the | of these conditions, A possible
explanation could be that, in the more serious discase (small pox, as
opposed to alastrum or vaccnia), the adaptation reaction would be
stronger and therefore give an increased production of b:\CI'H. m"
cortisone, which would suppress cruption of an encephialitis Chnica
data about the therapeutic influcnce of cortisonc ing(-amm in the
carliest stages of postvaccimal encephalitis, support this theory.
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TABLL XI

AUTOPSY CASES DESCRIEED IN TUE LITERATURE AS PERIVENOUS ENCEPHALITIS

Revaccnation includes own cases. — No case known 4 more than a few cases

: §
=% 5% § £
5% £E Pe 33
L IY Iisg
SY FE E§R:
ZE 4 REAR
following vaccinapion — T +
Before 1923 following rubella 1 -
without clear etiology 1 i 1
Primary vaccmation, 2 y and older +++ — +
Revaccination with good pustules 8 3 8
Primary vaceination, o and 1 y old - — +++
Revacamnation with inmune skin reaction — 3 4
Mild smallpox, ahastrim, cowpox 4 2
Heavy smalipox —~ - +
Measles ++ ++
Rubella 2 — 2
Vancella 1 — 4
Parotttis 1
Rabies — - +
Rabies outbreak dunng antrabies treatm,  — 2
antirabies treatment only ”? — ++4
Vacomation -+ typhus iy 1 month before
onset '
Influenza, angina 11? ++
Pohomyels - =z
Pertussss, scarlet fever - — 4+
Other vaccinanons and nections — — +++
Etology unknown 2 4 +++

Expermmental — o At A
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TABLE XII

PERIVENOUS ENCEPHALITLy CASES FROM THE LITERATLRE GROUPFD ACCORDING
TO PATIIOLOGY

Condensed from preceding table, Only about 50, of the cases descnbed in the

literature as perisenous encephalitis are probably microgha encephahns

Microgha  Pernienows Other
encephalitis microgha euffs  pathology

All cases except vaccination, measles,
rubella, poliomyehus, but including

smallpox 13 7 20
Same, but excluding also smallpox,
varieella 8 5 12

TABLE XIIT

COMPARISON OF THE FREQUEACY OF MICROGLIX EACEPHALITIS AND OTHFR
PATHOLOGICAL CHANGES IN TWO GROUPS OF NFARLY RELATED DISEASTS

Micragha  Prruenous Other

Lxanthematous diseases encephahites microgha cuffs  pathology
\ acama, over 2 years old -4+ +
Measles s s
Rubella 2 2
Varncella v 4

Pox tirus infections

Primary saccination s - t

Revacematon, good pustules 8 3 B

Mild smallpox, cowpov, alastrim 3 2

Heavs smatlpox — - -
—_ t 4

Revacanation immune reaction
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It 15 stated by some authors that postvaccinial encephalitis occurs
more often in those ¢ountries in which anti-smallpox vaccination is
regularly performed, and that in countries in which smallpox is
endemic, the encephalitis is absent or very rare. We have no data
pertinent to this question,

A short d jon of cases ft ing reaccination may follow here,
but this has been more fully treated & m Chapter 4, ¢, When revaci-
nation is followed by a normal skin eruption, microglia encephalitis
occurs less frequently than after primary vaccination, and other forms
of encephalitis are relatively more frequent,

When the skin still shows some immunity to the vaccinia virus, a
typical microgha encephahtis has never been observed but very
irregular histopathological pictures may be seen, in which demyeli-
naton and microghal proliferation around vessels are sometimes
present. We have at present no explanation for this phenomenon, but
itis evident that the condition of partial immunity must have caused a
severe change in the constitution of the body flusds or cells, by which the
demyelinating factor cannot dev elop or act as after pnmary vaccination.

Another important point 1n the variations in occurrence of micro-
glia encephalitis 15 the absence tn children of o0 and 1 year of age. This has
been fully discussed 1in Chapter 4 b, to which the reader may be
referred. We pointed out, that the majority of the infectious diseases
can attack children under 2 years of age as well as older persons, but
that the two groups duffer in sensitization and allergic reactions. The

ions seen foll Vi ion in these young children are of the
common toxi-infectious type, occurnng in all age groups and after a
great many toxic and infectious conditions, probably 1n the young
children not more frequently after vaccination than after common
cold, angwa, fever and the like.

Our matenal 1s not large enough to calculate the importance of age
as a factor n the eruption of microgha encephalitis (except for the
first 2 years of life) It s often stated 1n the literature that children from
3 to 12 years should be more vulnerable to this discase, but the number
of vaccmations 1n the different age groups vanes 1n many countries,
which makes companson rather difficult
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The same can be said about the geographic dustribution. It is well
known, that postvaccinial encephalitis is more common in western
Europe than elsewhere, and that it is very rare in tropical countries,
Uiberall (1950) found in Chile, among one million vaccinations, only
15 cases of cerebrospinal complications. In New York, Greenberg and
Appelbaum (1948) found, after 5 million vaccinations, 49 cases of
encephalitis which were certainly not all of the perivenous type.

There is also a wide variation in the frequency of perivenous
encephalitis in different years (Gocters and Stechern, 1948; Falk,
1950, and others), which is also known for other discases (Greenfield,
1929, for measles); its bearing on our subject will be very difficult to
understand,

Brief mention should also be made of subchnical cases, because
sometimes the literature contains reports with the tendency to regard
very mild cases of encephalopathy as subclinical periv enous encepha-
litis. As far as our discussion is concerned, this pertains mainly to the
cases in which death came on without a clinical period of discase. An
investigation of E.E.G. changes in persons without any clinical
symptoms of a cercbral nature was done by van Wulfften Paithe and
Puister {1956). They found that, of 4o healthy military men, 14
showed a change in the E.E.G, taken in these subjects before vacci-
nation and one half year later. None of them showed clinical changes,
or developed postvaccinial symy The authors come
to the conclusion that the general vegetative condition in these
persons undergoes a temporary and reversible change in the sense of
wncreased labiity,

In measles, Hode and Livingstone (cited by Radermecher, 1956)
found an abnormal E.E.G 1n 43 of 114 cases without cerebral com-
plications (none of these under one year old), suggesting what they
call subclinical encephalitis .

Brown, Kirkland and Hein (1948) reported on the spinal fluid
exammation i 70 cases of parotitis: 1n 26 cases they found mare than

10 cells, only g pauents had mild cercbral symptoms (nn$ case of
memngo-encephaliis also had orchits). They then examined the
spinal flurd 1n 5 cases of measles 1 adults, and found 26, 14, 11,2 and
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0 ¢ells, respectively. Only the patient with 26 cells had slight cerebral
symptoms, Cronemeyer (1957} found pleocy tosis of the C S.F. in 25%
of measles patients and in 32% of varicella cases without any clinical
symptoms of nervous system affection,

Tt 1s well known that infectious diseases attack the entire organism
and not exclusively one or tho organs, and it is very daffienlt to state
when a change in the spinal Buid is sufficiently marked 1o speak of 2
meningeal or cecchral complication That this may be present without
linical symptotns may explain those cases, in which a rapidly dev elop-
ing cerebral otdema (in young children pethaps accelerated by starus
thy nuce-lymphaticus) may cause sudden death But nothing points, as
Jar as our study has retealed, lo a pericenous encephohilis dung ab the engin

of ot
b. The pathological side

In our discusmon of this aspect or our problem we shall use the
following scheme as 2 worhing hypothesis:

Voccination against smallpox 15 foliowed by zacoma, which is a
general disease of the entire orgamsm “Fhis means that we ean expect
the reactions often t in toxi-infections cond

A. {1} alnays more or less senous irritation of the reticulo-
endothehal system, which 1 the C.N.S can be seen as a very shght
cellular increase i the spmal flud, some degree of lymphocyte
wfiltration of the memnges, probably some hyperaema and pethaps
some oedema. This may start at an early date

2} In fow cases an cqucmnon of this can occur, shich can be
chinically d as fopathy or encep is, and patholo~
gically as toxiunfectious ch;mgs of the \'asmhr‘mesodtrmﬂl tis5ULs,
sometimes with ganglion celt degeneration, This probably akso starts
before the skin reaction 1s at yts mamum

Then we sometimes find another type of pathological reaction,
which we should sharply separare from the first
B, In some actiologrcally prabably very speciahzed instances {of as
Yet tioknown ongin},
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(1) perivenous production of a myelolytic substance, which
secondarily gives rise to microglial proliferation and some ocdema.
Probably the microglial proliferation is partly also a reaction to the
noxious substance which causes the demyelnation, Clinically, this
produces the picture of encephalitis,

(2) This inflammatory process causes fever and general symptoms
and can also cause irritation of the reticulo-endothelial system of the
brain, increasing the existing changes as noted under A.

C. Finally we somectimes meet abnormal pathological reactions,
which occur in rare instances and have not yet been classified, Others
show a pathology belonging to ather diseases (activation; purulent
complications, etc.). These have been discussed in Chapters ¢ and 5.

Ad. A, 1. Tt would at first sight scem impossible to get autopsy
material from this group becausc when the child (or adult) dies of this
disease, it js already a ccrebral complication and is placed by us in
group A. 2, But a number of young children and even adults sometimes
died during, or shortly after, a convulston, or were found dead in their
beds without having shown cerebral symptoms before, We discussed
this group in Chapter 4, € (see Table VIII) and concluded that the very
shight meningeal and vascular changes were an encephalopathic
reaction to the vaccinia in mdwiduals predisposed to this kind of
reacuon. Radermecker (1958) sums up a number of factors pre-
disposing to convulsions. former bram lesions; infections, anoxia;
constitutional vasomotor lability; disturbance of the hacmato-
encephalic barnier, etc., to which we would add spasmophilia In
many cases, therefore, convulsions are a symptom not of cerchral
diseasc but of a general disease.
The pant car be illustrated by the following case,

Case Vo 48 This el was born 16. 10 50 and was healthy before vaccination o
24 1 52 Pustules developed slowly, but were quite distnct on the yth dav
without hawexer, redness of the surrounding skin On 3.2 she develaped some
fever, vonuted at might, then became soporous and dicd on the tith dav
after vacematon, with a temperature of 42°, early in the morning of 4 2 The
general autopsy showed a few infiltrating cells around a coronary artery: the
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spleen was normal, whereas Inver and kudneys showed a disunet reticular
reaction with small-cefl infijtration in the periportal spaces. The meninges were

+ eenhvmsnnameis wnd cprizinad v diffise increase of smalt hemohacytes with a few
o an also showed

me vessels. The

3SmMAtC reactinn

f the reticular
tia virus*, The
iy organs, The

sed 1n cases of
ase but, when
flection of the
ms.
. ered as post- or
reactions, the
Many patients,
1s but even two
»s after vaccin-
wephalopathic
we can espect
present n the
iccmation, and
1ain réle i the
2 more serious

wnd of electro-
- the 6th to 8th

both in cases
1t later develop

Jonstrates that,
7 wccmnation was

scroscoe matersal



148 DISCUSSION 6

apparent, the pathology showed more distinct changes of the same
character as in the former groups. Still more conspicuous changes are
seldom scen after uncomplicated primary smallpox vaccination, but
are frequent after other vaccinations or infectious discases (measles,
scarlet fever, whooping cough, etc.). These changes, rrz.: marked
ocdema of the brain with serous or cellular perivascular infiltration,
with haemorrhages and distinct vessel wall changes, sometimes with
thrombosis of vesscls, are the pathological expression of what is called
the “haemo-dynamic reaction” by van Bogaert; the “syndrome malin™
by Alajouanine; the “orage vasculaire” by Cathalea. Pagés (1952), de-
scribing toxicoses of babies, especially following cateric disturbances, dis.
tinguishes sev eral degrees of seriousness and says thatin the most marked
cases some glial increase (as also noted in our Table VIII) can be found.

In a recent article Verhaart (1958) describes the histopathology of
encephalopathy, in cases of severe cerebral symptoms, accompanying
general diseases in infants and children. He stresses the fact that the
pathological changes are the same, independent of the actiology of the
general disease,

A dfferentiation of these histopathological changes into various
types is not pursued 1n this study. However, we feel that in the future
this will be necessary for a full understanding of the reaction types of
the nersous system. As mentioned Jacob (1955) isolated the group of
acute diffuse hmphocytic encephalitis as one reaction type, of which he
gives several examples.

We wish to summarize here some conclusions of the important
experimental work done by Lumsden (1939). Lumsden divided the
pathological changes occurring m guinea-pigs after mjections of
bram emulsions and adjuvants, into four groups: (a) toxic reactions;
(b) sensitization; (c) an tmmunity reaction and (d) the cnccp){nlno-
geme effecs He then finds that these ¢ reaction types are not obviotrsly
assoctated, 1n fact, appear to be dissociated and need not even occur
n the same animals

But 11 none of our cases, or tn any description of cases in the literature, dn e
fnd an tndication Mhat changer suggenting an eoly stoge of prirenous mur-
glia encephalitis were also present 1n the other reaction fpes.
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Even such authors asinterpret their encephalopathic findings as first
stages of perivenous encephalitis (de Lange, Lhermitte, Donng, a.0)
expressly state that the actually present changes were of another nature,
And we can add to this that they also showed another distribution in the
G.N 8., tiz., involvement of the cerebral cortex as part of the picture,

Some cases of more serious vascular reactions (haemorrhagic or
embolic foc1) may show pictures of penvascular demyelination and
glial reaction which, at first sight, resemble microgha encephalitis.
Fig. 16 shows a focus due to fat embolism (a), as compared with a
microglal focus {b). In (a) the focus is round, not elongated along
the vessel; it has a necrotic centre and very hitle glal reaction, while
fatty granule cclls and myelin débns are still lying around (not clearly
seen in the Nisst stain). The microghal focus (b), however, is oval
with much wider distribution of glia cells and without the vessel-wall
reaction or necrosis, In describing case 53 (Chapter 3, b)
another example of the difference of the vascular foci was given.

But even elongated microghal focr can have another pathogenesis, which is llustrated in
Figs 20—23, of a man, 42 years of age (No §373), who had suffered a cerebral
contusion 33 months before death. He was unconscious for about one hour
afier the aceident and improved n the first week Then coma once more set i,
due to a subdural hacmorrhage, the semnants of which were found at autopsy.
The condition was comphcated by a fracture of the femur and developing
decubitus He died of the septic condition, but had shown some dementia and
irrational behaviour Autopsy showed a thin covenng of the inner surface of
the dura with phagocytes, contaiung large amounts of blood pigment Some
atrophy of the bramn was found Subcortically at several places, demyelinating.
lesions, arranged around bloodvesscls, with marked gha prolferation (see
Fig 20—23) custed However, the myehin stain showed also one larger degene-
ration, 1 which much iron pigment could still be observed The smaller lesions
did not show a positive 1ron reaction, but a small haemorrhage could easily be
absorbed without pigment deposit Nearly all the axs ¢ylinders have also
disappeared m these lesions, which is uncommon in nucmha encephalits
The vessels showed more changes and mn

and larger foc1 and the mfiltrating cells were partly large aslmqlcs partly rod

cells and small round ghal nucler There were no small lymphoeytes, nopolynu-
clearsand very f

erestitl present
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Fic 2o, Traumaue destrucuon of Tic. z1. Same case as fic 20,
nerie fibres; several perisascular subcortical  white matter; only
foar and one large long lesion. smaller lestons, Weil stain.

Case 5373. Weil stamn.

The resemblance of these foci, due to contusion of the brain, to the
true pernvenous microglial foci is cvident, but they differ enough ©
put them 1 a separate class This again stresses the necessity _“r
sharply distinguishing betwecn microglia encephalitis and microglial
foci of different origin.

Diffuse ganglon cell degenertion, often most marked in the ccrc{br:ﬂ
cortex but also present in lower nuclei (subst. nigra; inferior ?lx\u)
is also a common abnormahty 1n toxic encephalopathic brain dfxtmﬂ
but, as this may be caused by a complicating bronchop aan
1s often rather difficult to evaluate in human material, it does not
generally add a valuable argument to differential diagnosis.
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Ad B, Whch 15 the nomlogual place to be given mucrogha encephalitis?
In the course of our ions, it became app that a division
of tmcroglml proliferation into 2 types would be ad\'an(agcous (u our

ding, namely: the lete picture of microgl
and the perivenous microglial foci without the other lyplcal symptoms
or changes, but often combined with vasculo-mesodermal changes in
another localization.

In the first publications on this disease by Turnbull and Bastiaanse,
both in 1924, the 1dea prevailed that a disease entity existed, which
should be d from other condi icall

but cl showing some

i T

NS

—r
“‘

3

—X...& i

Fic 22 Same case as fig 20, very Fic 23 Same case as fig 20,
httle cellular reaction Nissl stan Iron prgment (black dots) around a

large vessel near the malacic foct
Gomori stain
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similarity to it. Later work showed that one histological change, riz.
perivenous microglial proliferation, also occurred in a number of
other diseases and could be reproduced by experiment (Lumsden’s
fourth group). But these never formed a unit and therefore it is sttt
necessary to differentiate these conditions.

The entity first described by Turnbull and by Bastiaanse, and
described by Luchsch in his first publication (1924) as a change in the
pathology of epidemic encephalitis due to the presence of vaccinia
virus, was called perivenous encephalitis by Spatz. We used the name
microglia encephalitis for the cases verified by autopsy. Both names,
howenver, do not cxpress exactly what is meant by them, because
around embolic and haemorrhagic foci the microglia is also often
increased and demyelination is present, and because differentiation
from disseminated encephalomyelitis may be rather difficult. /t might
therefore be advantageous to introduce the name dusease of Turnbull, Luthsch,
B fo the ¢l -pathological disease entily imes followwing smalipox
taccination and meales, and seldom occurring spontaneously or after other infections.

The main 1dea underlying the necessity to make this distinetion is
based on the principle that we should try to determine the eause for
cvident differences of the reaction of the nervous system in various
condttions, and not be content to speak of intermediate types or
transitions without trying to explain their pathogenesis, The perivenous
microglial foci arc a typical reaction of the nervous tissues to some
noxious condution as yet unknown. This reaction occurs in a number
of diseases, the principal instances of which we reviewed in Chapter 5.
The chinical side of this problem has been discussed in this chapter in
par. a. .

As typrcal histopathology in microglia encephalitis, we mentioned
“(Chapter 5, p 114) the penvenous microghal foci with mnr.\cd
demyehination and less destruction of the axis ¢ylinders; the mﬂrglnfl)
gliosts by mucroglia cells and sometimes more dffuse glial increase in
winte and grey matter. Distribution of the lesions in the hemispheeal
white matter and in the winte and grey matter of the deeper structures
Then, sparing of the ganglion cells and small or no 1y mphocste c.uﬂ'!‘:
As negatne signs we noted- no necrotic centre and no thrombsis ©




B THE PATHOLOGICAL SIDE 153

vessels; rare polynuclears and no coalescence to foci in which the
original perivascular distribution is no more recognizable

This picture can be influenced by preceding brain diseases, an
example of which may be mentioned here (case 38), in which an old
lesion around the occipital horn of one lateral ventricle existed, with
a dense conglomerate of ependymat cells and a broad zone of scleratic
tissue around it. This again was surrounded by a great number of
perivenous foci, widely coalescent, but of the typical constitution and
marked lymphocyte cuffs in the v essel sheaths. Some haemorrhage had
also occurred in this region. The impression was gained that the older
leston had left the tissues more vulnerable to the encephalitic process
Van Bogaert gave an example of this kind of strong reaction in the
spinal segment of a patient, who previously sustained a trauma of this
part of the cord. Van Bogaert calls this a neuro-allergic reaction due to a
Lind of “memory”’ of the involved parts.

The perivenous mucroglial foci, however, are known to occar in
several diseases, often as a rare and minor d:(.-nl (e‘g in poliomy clms),
or as an important part of the histological picture (di
encephalomyelitis). They are conform group d. of Lumsden (see
above).

In Chapter 3, f, we noted cases in which noxious factors might
possibly have had some influence on the histological picture of post.
vaccinial encephalitis, Our material here is rather scanty and does
not seem to allow of well-founded conclusions.

We now have to consider mucrogha encephalitis m tts relation to other
encephalitdes. Only the acute forms have to be discussed, erther the
acute diseases or the acute phases of more prolonged diseases (mulnple
sclerosis and others)

From the hustological angle, the lymphocyti halitides (as polio-
myelitis), greatly differ from our disease. The inflammation attacks |
the grey substances more than the white matter, and ganglon cell
destruction is the rule, myelin destruction exceptional, Then, mfiltra-
uon around vessels 1s mainly by thick cuffs of lymphocytes and other
mononuclear cells, mostly without a marhed ghal reacuon in the
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surrounding tissue. Around the focal lesions in the grey matter,
microglia celis often proliferate, together with astrocytes. However,
they are not grouped around venules or veins, Even the first authors
writing on postsaccinial encephalitis stressed the differences from
epidemic encephalitis, at that period the best known type of non-
purulent inflammatory reaction of the C.N.S. Only few authors (Gins,
1931, 1934) tried to explain postvaccinial encephalitis as an epidemic
encephalitis with a reaction of the nervous tissue, changed by the
presence of another virus.

The group of so-called nodular encephalitides (viz. typhus encephalitis,
St. Louis encephalitis) differs from the post-exanthematous group in
the size and distribution of the foci. There we find nodules of gha
cells, mainly microglia, of round shape, not connected with vessels and
Tocalized both in the grey matter (cortex and decper structures) and
in the white substance, or even predominantly in the grey matter,
Marginal ghosis is unimportant and demjyeli is not part n‘f the
prcture, but vesselewall changes and infiltration of the meninges
with ccllular cuffs and more diffuse infiltration can be very
marked. .

The embolic encephalitides (e.g. those due to haemolytic streptococci,
listeria, also to fat droplets, ctc.) also give another picture. Here,
the capillaries are often infected and ball-shaped masses of poly-
auclears, often mixed with other phagocytes, are lying in the vanous
tissues There may be necrosis of neryous tissue, with ncc.rmis of ll'\c
nerve fibres (myelin and axis cylinders) and a glial reaction to dn.s,
consisng partly of microgia and partly of the other types DT'R“‘
cells. Sometmes we find a very small central focus with )nrgcr'mlm“
ghal proliferation, as demonstrated 1n Fig. 16 of fat embolism, or
often seen 1n haemorrhagee encephalopathy (hig. 13). But the differ-
ence from ty prcal microghal peryenous foci is generally casily demon-
strated and the other findings of microgha enccphalitis are alnays
absent in these cases.

More important, however, 15 a discussion of the disse!
lomyelitrs group We can best understand these by consi
gha encephaluss to be one cxtreme of a larger group o

minated encepha-
dering micro-
f pm]mlnqiml
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will not detain us from placing microglia encephalitis as an eatity in
the nosological system.

When we tackle the problem of the relation of microglia encepha.
litis to other phalitides from an actiological angle, we can at once
say that the pathology differs from the diseases caused by a known
virus, In the first group (Heine-Medin; lethargic encephalitis; rabies;
herpes encephalitis; zoster) the difference is quite evident, as it is in
the group of spring-summer encephalitides (Japan B; Austratia;
St. Louis, ctc.). Finally the encephalitis in other virus diseases
{Armstrong  chor ingitis; encephalom) ditis; encephalo-
dermatomyositis; rare cases of encephalitis due to Covsachie virus)
differs widely from our picture. No known virus causes changes in the
brain, comparable to microgha encephalitis.

The encephaljtides caused by other living agents do not cause any
difficulty in differentiation from microgha encephalitis, because the
acute inflammatory changes generally consist of very marked in-
filtration by polymorphonuclears and Iymphocytes of various hinds,
localized in the Virchow-Robmn spaces or in nervous parenchyma,
when this is markedly degenerated or even necrotic.

We have reached the conclusion that microglia encephalitis is not
directly caused by a living agent, but that another mechanism must play
some réle 1n the production of the histopathological changes.

On this point, we agrce with the majority of the authors and
naturally our thoughts are going in the dircction of an allergic pa.lho-
genesis but, beforc discussing this, we wish 1o see on which patholagical
details a discussion can be, or must be, based.

c. The pathogenic side, Some further conslderations

In our chiscussion we have opposed the vascular processes mainly
occurning m the walls of and around capillaries and smalt vessels, to
the pernenous processes occurring partly in the \'irchm\-Rn}nn
spaces and manly 1n the parenchyma around these. The first reaction
1s typrcal of the tovic processes caused by heavy metals, f\‘ﬁam"
substances and bactenal toxins and of the usual experimental
procedures to produce allergic encephalitis.
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necessary in hyperacmia, because the increased flow of blood in the
arteries is due to the increased rate of flow, in the capillaries to a
greater number of capiilaries filled, but in the yeins it must be due to
greater distension of these vessels.

Continuing this line of thought, we might suggest that processes
which start with a toxic action on the vessel wall can primanly affeet
all the vessels, larger and smaller ones, whereas processes starting with
a disturbance of the perivascular fluids (in the Virchow-Robin space,
or even in the parenchyma) would, by preference, take place around
the medium-sized cins.

We could also suggest that the veins are the places of predilection,
because high molecular substances cannot be absorbed by the
capillaries, bat have to be broken down to low molecular weight and
that this is done in the Virchow-Robin space, which docs not exist
around capillaries (Farquhar, 1957, and others). This might be
important when we consider this encephalitis 1o have an allergic
basis (Boyd, 1947, antigens cannot pass the wall of the veins).

The subpial marginal glia could likewise aid in transporting sub-
stances directly to the arachnoidal spaces, after breaking them up into
substances of lesser molecular weight.

The disturbance of the enzymic processes of this kind of glia would
then cause degeneration of the myelin (Roizin; Huszak, 1958).

The demyelination is always focal and must therefore have its cause
locally. This could either be a chemical substance, diffusing from the
pernascular space into the parenchyma and acting directly on Qxc
mychin, or a substance or agent acting on the aohgodendroglia.
Microscopically, however, changes of the oligoglia, except stight
hy pertrophy, are not found 1n our preparations. R

In our shdes, demyclnation and microglial proliferation occur
together No foc: of either one or the other can be found, but we
alreads said that to our opinion the demyclination is ot caused by
microghal proliferation, but that both probably are the result of
some noxiwous agent.

Scholz remarked, that microghal proliferation goes far beyond what
15 generaily seen n small necroue foci, and only part of this probably
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recovery or death; the therapeutic influence of ACTH; the affection
of only a small part of the population; the great influence of differ-
ences in constitution (previous vaccination; influence of other diseases
or injections; influence of stress, etc.); the focal character of the lesions;
the monomorphous character of the uncomplicated cases; the fact
that perivenous foci can be experimentally produced by methods
generally causing allergic reactions, although these are combined
with the usual vascular changes.

Even the fact that microglia encephalitis does not occur in young
babies points in the same diwection, when we bear in mind that
experimental allergic encephalitis cannot be produced when brain
from new born animals is used, in which normal myelin dexclopment
has only started, and the brain of the very young child differs in myelin
composition from the older brain.

This brings us to the supposition thatsome process, not the well-known
allergy but something akin to it, in some way is rcspnnsiblcjor the

ST

develop of microglia gt g exanth ases.




Chapter 7

GO‘NCLUSXONS
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lopathy and convulsions are frequent in young children; haemor-
rhagic encephalitis is sometimes seen in children and adults,

4. Smallpox vaccination may also influence (stimulate, activare?)
the outbreak of other virus discases (herpes encephalitis; poliomyelitis;
epidemic encephalitis; myocarditis).

5. Microglia encephalitis occurs relatively more often after
vaccinia than after measles, and rarely after rubella and varicella. It
is extremely rare following other diseases or occurring without clear
aetiology.

The occurrence in pox virus affections is insersely proportional te
the seriousness of the disease: not observed after typical smallpoy;
sometimes found after alastrim or very mild smallpox and rather
often after vaccinia.

6. The incubation period in microgha encephalitis following revacei-
nation is the same as when following primary vaccination. No clear
accelerated reaction can be found. But when revaccination is followed
by another pathology, the incubation is showing a wide range of
dispersion as is also secn when primary vaccination is followed by the
toxi-infectious reaction types.

7. A fatal clinical vourse depends on the main localization of the
process in the brainstem, pons and oblongata rather than on the
number of foci and the mcubation time. It is independent of the
seriousness of the skin reaction to the vaccination.

8 When microglia encephalitis runs a fulminant course, the
histopathological prcture has already fully developed. We find no
indicanon that a vasculo-encephalopathic reaction should have
preceded this, Cases of fulminant death in which only changes of
encephalopathy are found, should therefore not be considered very
early or incipient cases of penvenous encephalitis. .

0. The foci of perivenous microghal proliferation are alwayy
distmbuted along the cntire nervous axis, but they may be more
numerous in the hemisphere or the decp gangha, or pons and
oblongata, or in the spinal cord, Localization chiefly in pons and

oblongata 1s probably the most dangerous to life.
Ihe spinal cord is affected in all cases, but symptams of transverse
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It is on the contrary very much in evidence in cases of encephalopathy,
whether following vaccination or toxi-infectious conditions.

14. When patients suffering from postvaccinial microglia encepha-
Iitis die from bronchopneumonia or from other complications,
histological changes (haemorrhages, thromboses, tissue neerosis) may
be found, which do not belong to the picture of the onginal discase.
15. The perivenous microglial foci are a special reaction type of
the nervous system, which is the most important pathology in post-
exanthematous microglia encephalitis but may be occasionally met in
other conditions, of which poliomyelitis must be mentioned in the
first place. But pictures highly resembling these foci can also be
encountered in embolic and haemorrhagic encephalttis, following
contusion of the brain, and other discases.

16. A sharp division should be made between the perisenous
microglial foci and the vascular tovi-infectious foci, which fall into a
different class of reactions The border between microglia encephalitis
and disseminated encephalomyelitis is less sharp, and cases occur in
which histopathological examination docs not allow a decision as to
the group to which a case belongs.

17. Cases of encephalins following revaccination are often not so
monomorphous as those alter primary vaccination, The clinical
course and the pathology may show some differences, which are more
marked when a low degree of immunity still exists.

18 The réle played by the vems in the demychnating process 1
still unknown; a suggestion 1s given that the width and ﬁlpctmn.nl'lht'
penivenous space mught be more important than the circulation of
the blood in these vessels,

19 Post-exanthematous microgha encephalitis is probably not
dircctly caused by a virus or other hiving agent but is due 1o mare
complicated interaction of fugh-molecular substances, formed by
conditions which m some points resemble allergic processes.

20 Because the name pensenous or microglia encephalitis,
prises more than s originally meant, it is proposed to in(rud‘ucc
name  dnease of Turnbuli, Lucksch, Bastiaanse, for the special 3¢
arcamscnibed here.

com-
the
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