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2 INTRODUCTION

True, vague remarks were made about the possibihity of endogenovs
factors playing a role, but they were generally not followed uvp.

The object of this investigation is to search for this endogenous
predisposition in an attempt to bring the problem of post-vacomal
encephalitis closer to a sofution,
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HISTORICAL SURVEY 5

this brought about among the Enghsh anstocracy was understandably
great. It caused the English King to have inoculated stx convicts who
had been sentenced to death, Following the success of this expenment,
five orphans wese also moculated! When this latter treatment also
succeeded iroculation spread Iike a fire through the English aristocracy
but, quickly, there arose vorces condemning the method. The oppo-
nents of vanolanon were divided 1nto two groups: the physicians,
who found it difficult to accept a method which was introduced by
old women and other faymen, and the theologians, whose strongest
argument was that the method oniginated 1n the East. In the begmning
1t appeared that the opponents of vanolation would win untl, in
England, a scrious smallpoy. epidemic developed and the weapon
of varolation was put to use. One would have expected this to have
established the practice but such was not the case. Agan there was
resistance and nightly so
Through the use of improper matenal and the air of charlatanry
about the doctors who practised moculation, this method once again
was discredited
Gatte of Pisa (1760) had more suecess. He introduced the smaltpox
material into the skin by means of a puncture and this usually led to
the fop of a muld, g lzed hermna. However, the
danger of infection of others by the inoculated remamed and, 1n
adduon, the method was costly and time-consuming. Ths develop-
ment 1 the Evropean countres led to the enforcement, in 1840, in
many of these countries of a ban on inoculation Fortunately, other
facts which offered more hope had become hnown From many
countnies (Ind@, Peru, Mexwco, England, France and Germany)
came reports of people who remamed well dunng smalipox epidemics
and who were known to hase been mnfected earlter with cowpot!
Hellwag (1801) reported a case of a girl who attempted 1 1772 to
infect herself by mulking anmmais with cowpox When this did not
succeed, on the advice of a rmlkma:d she wounded herself and rubbed
cowpot 1n the wound A Iater inoculation of the same girl wath real
smallpot material caused no 1ll effects! Later, several others made
use of this same method (the Englishman Jesty m 1774, the Dane
Jensen and the German Pleet i 1791) Unfortunately, httle vajue was
placed on these facts
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The Englishman Jenner, born on May 17, 1749, knew nothing of
thesc cases. In his youth he had heard from the wife of a farmer that
having had cowpox had made her immune to smalipox. This led
him to begin in 1775 a series of experiments which led to the use of
human cowpox lymph for vaccination. On May 14, 1796, the lymph
was taken from milkmaid Sarah Nelms and administered to 8-y car-old
James Phipps. A later noculation of this boy with sanola produced
no effect. Jenner's service was mainly  his prolonged series of
experiments stemming from a folktale and Ins discorery of the
vaccination with human lymph. This discosery made it possible to
distnibute the vaccine. The result of all this work was that in the
beginning of the 19th century vaccination laws were passed in several
European countries, beginning with the domawns Piombino and
Lucea, which had been established by Napoleon and were ruled by
his brother-in-law. Vaccination also gained acceptance in countres
outside Europe and ships carried human lymph from vaccinated
children to other parts of the world (The Philtippines, Peru, etc}
Spectal church services were held to welcome those who brought the
lymph The church was cven the site for the vaccination In the
United States the first vaceination was performed on May 8, 1808,
using vaceme from England. Benjamine Waterhouse performed the
vaccination on his own son after having read Jenner's reports. (The
antagonism which he stirred up by this act made st necessary for
him to resign from his position as professor at Harvard Unnersity in
1810.) .

In opposition to this enthustasm, there arose antivacemation
movements, and, 1n addition, there were many {among them Jenner)
who wamned against too great optimusm Many of those who protested
had already practised moculation Their warnings about ‘Vervich-
ung’ now scem comical a vacenated child became four-footed.
another mooed like a cow and yet another coughed Iike a calf of
developed hair over its enure body' However, the warnings con-
cerming fatlures i the v were more auth ; 1t appearcd
that the lymph was often used without proper foresight, mustakes and
carclessness were common, laymen admmstered  vaceinations.
Consequently, the results of vaccination fell far short of expectatrons.
Thisprosedio be the case 1n England when, dunng smallpox epidem-
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ics, vaccinated people also fell 11, this did great harm to the reputa-
tion of vaccination. The fanattes defended themsehves by placing the
blame on the use of *bastard vaccine’, but found even better support
1n the fact that the mortality 1n the case of vacrinated patients was
considerably lower than in the unvaceinated. This 15 to be seen in the
following statistics from the Stockwell Smalipox Hospital, London:

Patients Scars Fatahuies
703 none 415%
516 one poor 2509,
632 one good 53%%
677 two good 4,

301 three good
259 four or more 11

But this evidence was rejected on the grounds that the vaccinated
patients were not recognized as smallpox patients

In this battle, neither of the two sides made 2 systematic study of
the problem. Another question was whether the acquired tmmunity
of a vaccination would last 2 hfe-time or would drsappear after a
number of years, Inasmuch as the facts seemed to point towards the
latter, Pearson advised revaccination. This was no discredit to vaccina-
tion for there were cases of people having had smallpox twice, and
why should the immunity of 2 vaccination not decrease with time?

Two things were clear from all of these facts (1) 1t was possible to
contract smallpot after vaccmation, even though it was generally m
a muder form (vanoloid); (2) acquired immmmty was temporary

Since the danger of smallpox was (and still 1s) very great in armtes
the first revaccinations were performed on German muiitary personnel.
While previously smallpox had been predominantly a discase of
children, the use of vaccination made the second and third decennia
the most important and, understandably, the military were the most

m A of
of civihans was not yet in force in Gcrm;my England also had
i m adopfing Polis were held

among governments and physictans and it appeared that the trans-
mission of syphilis was thought to be a great disadvantage, 1t had
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The Enghshman Jenner, born on May 17, 1749, knew nothing of
these cases. In his youth he had heard from the wife of a farmer that
having had cowpox had made her immunc to smallpos. This led
him to begin in 1775 a series of experiments which led to the use of
human cowpox lymph for vaccination. On May 14, 1796, the lymph
was taken from milkmaid Sarah Nelms and administered to 8-year-old
James Phipps. A later inoculation of this boy with variola produced
no effect. Jenner’s service was mainly in his prolonged series of
expertments stemmung from a folktale and his discovery of the
vaccination with human fymph This discovery made it possible to
distribute the vaccine. The result of all this work was that in the
beginning of the 19th century vaccination laws were passed in several
European countries, beginning with the domans Piombino and
Lucca, which had been established by Napoleon and were ruled by -
his brother-in-law. Vaccination also gamed acceptance in countries
outside Evrope and ships carried human lymph from vaccinated
children to other parts of the world (The Phillippines, Peru, ctc.)
Special church services were held to welcome those who brought the
lymph. The church was even the site for the vaccination, In the
United States the first vaccmnation was performed on May 8, 1808,
ustng vaccine from England, Benjamme Waterhouse performed the
vaccination on his own son after having read Jenner's reports. {The
antagomsm which he stirred up by this act made it necessary for
fhum to resign from his position as professor at Harvard University in

1810)

In opp to this h there arose antivaccination
movements, and, i addition, there were many (among them Jenner)
who warned against too great optimusm, Many of these who protested
had already practised imoculation Their warnings about ‘Vervich-
ung’ now seem comwcal a vaccmated child became four-footed,
another mooed Tike a cow and yet another coughed like a calf or
descloped hair over its entire body' However, the warnings con-

cemng falures in the were more ; 1t appeared
that the lymph was often used without proper foresight, mistakes and
carclessness  were laymen d  vaccinations.
C quently, the results of fell far short of expectations.

This proved (o be the case n England when, duning smallpox epidem-
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1cs, vacanated people also fell ill, this did preat harm to the reputa-
tion of vaccination The fanatics defended themselves by placing the
blame on the use of “bastard vaccine’, but found even better support
in the fact that the mortalty in the case of vaccinated patients was
considerably lower than in the unvaceinated. This is 10 be seen 1 the
following statistics from the Stockwell Smalipox Hospital, London.

Patents Scars Fatalues
703 none 47.5%
516 one poor
632 one good
617 two good
301 three good
259 four or more

But this evidence was rejected on the grounds that the vaceinated
pattents were not recognzed as smalipox patients.

In this batdle, neither of the two sides made a systematic study of
the problem Another question was whether the acquired smmenity
of a vacernation would last a hfe-time or would disappear after a
number of years, Inasmuch as the facts seemed to point towards the
latter, Pearson advised revaccinatzon This was no discredit to vaccina-
ton for there were cases of people baving had smallpot twice, and
why should the jmmumtity of a vaccination not decrease with time?

Two things were clear from all of these facts. (1) it was possible to
contract smallpox after vaccnation, even though 1t was generally 1n
a nulder form (vatiolowd); (2) acquited immurty was temporary

Since the danger of smallpox was (and still 1s) very great m armues
the first revaccinations were performed on German milttary personnel
While previously smallpox had been predominantly a disease of
children, the use of vacctnation made the second and third decennia
the most rmportant and, underslzmdably, the mulitary were the most

d i of
or avihans was not yet ma force G:rm;my England also had
hi m adopting L Polls were held

among governments and physicians and 1t appeared that the trans-
nussion of syphihs was thought to be a preat disadvantage, 1t had
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The Enghshman Jenner, born on May 17, 1749, hnew nothing of
these cases. In his youth he had heard from the wife of a farmer that
having had cowpox had made her immunc to smallpot. This led
him to begin in 1775 a series of experiments which led to the use of
human cowpox fymph for vaccination. On May 14, 1796, the lymph
was taken from milkmaid Sarah Nelms and administered to 8-year-old
James Phipps. A later moculation of this boy with variola produced
no effect. Jenner's service was mainly an his prolonged seres of
experiments stemming from a folktale and his discovery of the
vacemation with human lymph. This discovery made 1t possible to
distnbute the vaccine. The result of all this work was that in the
beginning of the 19th century vaccination laws were passed in several
European countries, beginning with the domatns Piombino and
Lucea, which had been established by Napeleon and were ruled by
is broth law. Vaccii also gained accep in i
outside Europe and ships carricd human lymph from ‘accinated
children to other parts of the world (The Phillippines, Pery, ctc).
Special church services werc held to welcome those who brought the
lymph. The church was even the site for the vaccination In the
Untted States the first vaccination was performed on May 8, 1308,
ustng vaccine from England. Benjamine Waterhouse performed the
vaccination on his own son after having read Jenner's reports {The
antagonism which he stirred up by this act made 1t necessary for
him to resign from his position as professor at Harvard University in
1810)

In opposition to ihis enthusiasm, there arose antivaccination
movements, and, 1n additton, there were many (among them Jenner)
who warned against too great optinusm Many of those who profested
had already p ! Their ings about ‘Vervich-
ung’ now scem comucal a vaccmated child became four-footed,
another mooed like a cow and yet another coughed fike a calf or
developed hair over sts cnuire body' Howeser, the wamings con-
cerning falures n the sacctnation were more authentic; 1t appeared
that the lymph was often used wighout proper foresight, mistakes and
carelessness were common, laymen admumistered  vaccinatrons.
Consequently, the results of vacanation fell far short of expectations.
This proved 1o be the case in England when, dunng smalipot epideme
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1cs, vaceinated people also fell 1ll; this did great harm to the reputa-
tion of vaccination. The fanatics defended themselves by placing the
blame on the use of *bastard vaccine’, but found even better support
m the fact that the mortality in the case of vaccinated patients was
constderably lower than in the unvaccated. This is to be seen 1 the
following statistics from the Stochwell Smallpox Hospital, London.

Patients Scars Farahses
703 none 47.5%
516 one poor 2502,
632 one good 535
617 two good 41%
301 three good 23%
259 four or more 1%

But thts evidence was rejected on the grounds that the vaccinated
patients were not recognized as smallpox patients.

In this battle, neuher of the two sides made a systematic study of
the problem Another question was whether the acquired immunity
of a vacaination would last a hfe-ime or would disappear after a
number of years Inasmuch as the facts seemed to point towards the
latter, Pearson advised revaccination. This was no discredit to vaccina-
tion for there were cases of people having had smallpox twice, and
why should the rmmunity of a vaccrnation not decrease with ttme?

Two things were clear from all of these facts: (1) 1t was posstble to
contract smallpox after vaccination, even though 1t was generally in
a milder form (vanolord); (2) acquired immumity was temporary

Since the danger of smallpox was (and stil 1s) very great in armies
the first revaccinations were performed on German military personnel.
While previously smallpox had been predominantly a dsease of
children, the use of vaccination made the second and third decennia
the most important and, understandably, the mulitary were the most
mterested in A standardized p of
of awihans was not yet in force m Germany, England also had
difficulties 1 adoptmg vaccnation regulations. Polls were held
among governments and physicians and 1t appeared that the trans-
mussion of syphilis was thought to be a great disadvantage, 1t had




8 HISTORICAL SURVEY

already occurred that spirochetes were transmutted with the smalipox
material. During the 1860's another solution was sought and the
possibility of using animal lymph was considered. The state of
vaccination was rather poor, Epidemics continued to break out and
in 1870 (war!) a veritable explosion of smallpox occurred as a result
of the increased movement of the civilian population as well as
military personnel. Exact statistics from this time do not exist, but
1t is thought that the mortality among the unvaccinated was between
30 and 7037, In the case of vaccinated patients, the morbidity and
mortality were snuch lower. This led to the passing, on Apnl 1, 1875,
of a vaccination and revaccination law for the whole of Germany
Origwnally, use was made of both ammal and human fymph but
because of the danger of the transmission of syphilis an investigation
was carried out by Robert Koch, which led to the use of animal
Iymph only.

Thus progress continued until almost all countries had regulations
governing vaccmation. In the 1930's Europe presented the following
picture concerming vaccination:-

France: mandatory vaccination before the age of one year, re-
vaccination at the ages of 11 and 2I. These regulations were sery
mmportant because of the close contact with North Africa.

Great Britain vaccination was performed under the age of two, but
parents were allowed 1o refuse on religous grounds. The vaccination
picture vaned from place to place, but was certanly not optrmal

Russia. had the same rules as France: three obligatory vaccinations

ftaly- three penads dunng whech vacaination was compulsory.
0-6 months, at school age, and during mulitary service,

Germany had the best vaceination regulations. Here too there were
certain periods of compulsory vacemmation® under the age of one,
at the age of 12 for schoolchildren, and duning military service.

The regulations m the smaller countries have not been mentioned
but gencrally follow the pattern of the rest.

At present there are stll national differences fn Great Bntan,
there 35 shll a considerable number of unvaccinated persons® these
are generally so because of religious convictions. The rather frequent
occurrence of cercbral complications of vaccination must also play
a part here Turnbull was the first, in 1912, to secognize the chnrcal
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picture of post-vacamal encephalitis. Tn the 20's he wrote 2 report
to the Minister but, before his findings were released to the pubic,
Van Bouwdyk Bastiaanse had had his first report published. This
led, in Great Britain as well as in the Netheclands, to the establishment
of an Encephalitis Committee.

In France, esen at present, the vaccination suvauon is more
satisfactory; nevectheless, it is not ideal Ia 1934 there was an eruption
of smalfpox at Vannes in which a farge number of unvaccinated
patients, doctors and nurses were infected,

In 1946 Gireat Brutatn stopped all regulatton of vaccination.

Through the great increase withia the last decennia of continental
and mter-continentai traffic, the importance of vaccination regulations
has assumed an ternavonal rather than a national character, We
behese that, because of cestam affective reactions to vaceination, the
Netherlands occupy 3 more or less unique position 1a the world
preture, as will be explained 1 the next chapter,



DEVELOPMENT OF THE
VACCINATION PROBLEM IN
THE NETHERLANDS

AS was mentioned at the end of the last chapter, the Nethetlirds
have been, ang Feman, mn an unusual situation with regard fo the
problem of vaceination, While the arguments against vacsination in
other countries were principally medical, those in our country wert
mainly of 3 theological or political nature, The Dutck tend 10 teck
agize, With this background of theology the problem of sonatios
becameso affect-loaded that it was often impossible to obtainan etjec-
v, sober analysss or judgement. The objections to vaceimation Ft
Usually been vorced by members of the orthodox Protestant groups.
These &roups held the opimion ghat everything that happened w35
God's Will, ang that if He ordained that we should falf il it waswot
Proper that we shoytd attempt ta thwart the illness by taking precav-
vons such as vaceination They also quoted from the Brble sayng that
2 healthy man needs 10 physician (see below) It js casily undertond
thatsucha pornt of viewcanJead to sertous consequences The siuation
became even more complex when religion and polittes bacame hked
by the establishment of Ppoltical parties with rehigious foundatiens
This resulted 1n the ¢olouring of parliamentary debates by the religiovs
CONVICLIODs of the varoys groups. In order to understand fulty the
diiculties which surrounded the problem of vaccination regulations,

Physician, who had become comverted from Judarsm to Christiamty.
considered vaceingion a5 he did magnensm He was among thosc who
reasoned from Luke 5 35 o they that are whole need not &
Physican ™ Fuphey, reasoned Capadose, the number of deaths
within a certam periog “as predetermined, and those hives which might
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be saved by vaccination would certainly be lost by other means! For
a3 physician, a dangerous paint of view! Capadose taught hus followers
that the abihity to heal was a great gift but that one should not attempt
to prevent disease because in doing so one tries to be greater than
ane’s Creator, who called Himself merely a healer.

There were some 10 the camp of the vacciaton adherents who
performed, often reprehensible, experiments, frequently on foundlings
and orphans. Capadose used these as the basis for fus attacks on
vaccination, and not without reason, But when he states that because
of the vaccination the children look miserable and that the human
race suffers because the normal development is disturbed, it becomes
difficult for a present-day physician to follow him It becomes more
difficelt when, after making the above statement, he later comes to
the conclusion that no effect can bs expected from vaccination since
susceptibility to disease 1s a result of the Fall from grace and, therefore,
unalterable.

Nevertheless, the mfluence of Capadose was considerable, Remarks
of some politicians are 1n the same vemn. Keuchems, at the time one
of the leaders of the Anti-Revolutionary Party sard: *The Gospel 1s
God’s path towards salvation  the vaccine 15 Jenner's way towards
punfication and health of the cow. Instead of the eternal Gospel of
God's grace 1n Chnist, the enlightened of this century have found a
new Gospel, that of Jenner’s cow’s love for mankind, which speaks
of sin and redemption, but the sin is only by smallpox, and the re-
demption, only from the tamnt of pox ”

Having indicated the atmosphere surrounding the vaccination
question, we should fike to follow the development of vaccination

1n the R lands The of Jenner's work in

1801 was a signal for many to tensify their fight agamst vaccination,
Prior to this, when only the inoculation method was used, there
- PRI -

m;ghtonly be carried out with the consent of the ‘Magstrate” and only
at times when small-pox had been dragnosed in that locality

By 1825, had pt lly replaced with small-
POX virus, so that the battle was concerned solely with vaccination
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This battle was not in the beginning an official one (see above).
Under the jnfl of the deselof of v: i -culati
in other countries it probably became increasingly clear that something

along these lines was needed in the Netherlands,

On December 4th, 1872, under the guidance of Misister Thorbecks,
the first vaccination law became 2 fact. Vaccination was declared
compulsory for pupnls and teachers in primary schools, for volunteers
in charitable institutions, prisons and for Army and Navy personnel,

In some places pro-saccination propaganda took the form of
premiums, etc. In spite of the protests from those whose religious
and moral principles were in conflict with vaccination, the law
remained in force untif 1929.

This is not to say that there were not many attempts to change the
course of events, among others by the proposed law of 1903 (Kuyper).
This was intended 1o reduce the number of children absent from school
because of non-compliance with the law of 1872 by making it posstble
to receive a certtficate of exemption from vaccination because of
religious eonsictions. This was to be coupled with a declaration that
the person was not msured agamst the effects of a disaster (fire,
storm, etc.).

These certificates were 1o be requested orally from the Mayor in
the presence of two witnesses, The exemption was valid for one year.
At the same time 1t was strongly advised that school personnel and
children above the age of eleven should be revaccinated. The above
became law on July 17th, 1911,

In 1924 a new law was proposed by Aafberse, suggesting that
di I and d 1 schools be treated alike,
that the validity of cxemptions be extended to three years, and that
the requirement of two witnesses be replaced by the sweanng .o!‘ an
oath. This law was never passed owing to the change of Mumistries
n 1925,

Meanwhile, the first reports of post-acaimial encephaliis had been
pubiished (Van Bouwdyk Bastraanse ez al). This gase nse fo a new
problem  Laymen and physicrans alike became hesitant and 1hrs
resulted 10 the law vahd at that ttme becomng completely incﬂ':ctu:l.

In February, 1927, the Minssters proclumed that the prop
changes exceeded the Iimuts set by the Cabinet. This fixed the situation
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of vaccination at the 1872 level, but 1t was not to remain there for long,
On March 9th, Byleveld proposed an di granting p
from yaccnation on the ground of confucting punciples, and with
terms stmylar to those suggested by Aafberse but with the following
changes® The Js would bep and the r ion on the
total number of exemy would be elmil The

regulations were to remain unchanged

The amendment was defeated, changed and re-submutted in its new
form, After fierce opposition the amendment was passed on June 8th,
1927,

In February, 1928, enforcement of the indtrect compulsion was
postponed until January Ist, 1930, and because of the threat of post-
vaccinial encephalitis repeatedly postponed, each time for the period
of one year,

In 1938 a commuttee (the second) was formed to mvestigate whether
the Jaw of 1928 should be enforced or changed and, if changed, 1n
what manner, This led to the drawing up of a new law which was
passed on December 22nd, 1939, and became effective as of January
Ist, 1940. This law stated that all children should be vaccinated before
reaching the age of one year. The parents would be warned by the
Mayor of their commumity whena child reach:d the age of four months.

were to be on a ph, had to
be consulted and the reasons, m:dlcnl and otherwise, given The
penalty for failure to comply with this order was a term of imprison-
ment and a maumum fine of 100 guilders Thus, thrs law utilized
the means of mdividual legal persuasion, The result has been that
since that time the majonity of the inhabitants of the Netherlands
have been vaccinated between the ages of six and twelve months

A weak spot 1n our vaccination condition arose in the years pre-
ceeding 1939- parents did not have therr children vaccmated, and
physicians, recogmzing the nsks imvolved, hesitated to take the
mtrative As a result, a considerable group of persons now aged
20-35 years have never been vaccnated,

Since 1t 1s largely from this age group that both the mihtary recruits
and emugrants come, the risk mvolved tn vaccination (in this case
Pprimary vaccination) was considerably increased, a fact that s re-

flected 1n the statistics of the last few years
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TABLE 1 NUMBLR OF CASES OF AND FATALITIES FROM VARIOLA MAJOR
{VARIOLA MINOR) IN ADDITION TO THE NUMBER \ACCINATED
AGAINST SMALLPON SINCE 1900

Number of cases N
,,',',’,'ﬂ: vy Totat Fer Kumbor of vacomotioiol o
frarola miorr)  pmber of 100 chilbencf  chilbenef chikemof
Yewr  Cawes  Death vaccinarions inhabitamis 0.3 gears O3y oS yewrt
1%00 68 6 125021 25.27 786938 118308 15034
1901 40 8 127217 2456 794787 16473 13655
1902 56 5 142189 2657 804097 115615 14378
1903 150 2 137500 25.74 813918 19825 147.22
1904 106 12 130159 2380 824306 119458 13492
1905 64 13 133357 2403 835136 120983 14487
1906 43 6 154749 2147 847049 136319 16105
1907 43 6 135387 2371 E58218 124732 1534
1908 7 1 138634 21.96 861961 127579 1M47.50
1909 17 —_ 140589 2399 871576 129242 14829
1910 7 —_ 143836 2437 879344 133703 15205
101 4 - 142213 2376 880785 131551 14936
912 8 1 142913 23.55 884168 131660 14891
1913 kX] 4 185423 3008 893726 138499 15497
1914 2 t 161665 2602 903670 137631 152.30
1915 7 1 153465 2400 509566 137244 15089
1916 85 8 163402 2508 914189 141672 15497
917 - - 138645 2087 923787 125627 13599
1918 - -— 142728 21.2% 922993 131787 14278
1919 5 -— 147128 2159 911029 134431 14787
1920 50 3 149392 21.95 914573 133991 14651
1921 - —_ 140949 20.20 935758 127467 13822
1922 — — 145370 2051 955349 132580 13878
1923 — — 159063 2225 974523 145927 13974
924 — — 162328 035 998008 149646 14954
1925 2 —_ 165386 2248 1018629 153028 15023
1926 3 t 174847 2371 1021838 157412 15405
1927 —_ — 150653 2001 1011881 140414 13877
1928 —_ — 52757 692 1007409 49873 4358
1929 2(449) 21 1469914 190.14 1003340 104140 10383
1930 —_ — 2713 346 999830 417 2542
193t i — 28528 360 1000723 26667 2663
1932 — — 26338 327 1003035 24416 Hun
19313 - — 25096 307 1004353 22899 2280
1934 — - 21940 263 1001830 19132 1910
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Rarbr of o o
S T SO e o
Y Coms Dok racisstons inbablots O-tpears  O-Syeors  0-3reans
1935 — — 17682 209 997882 15069 1510
™6~ 21061 243 991868 18162 18.29
1937 — o~ 25485 295 987584 21630 2190
%33 - - 30969 356 986096 28272 2876
199~ - 40984 467 992696 37638 3791
1940 - — 61830 6,98 148846°)  48327%) 32468
1941 — — 94058 1049 181959 80996 44513
1542 — -~ 92846 103t 189975 87689 45674
1943 -— 1 83148 969 209379 85621 408,90
:g:'; - - i Because of the war, figures are not rehable.
1946 — - 79988 849 284456 75437 26520
1947 -— —_— 174158 1209 267348 15830 50545
1948 —_ — 155699 1589 247923 150774 60706
1949 - — 220122 21 236177 171572 72699
850 ~ o~ 1097307 1085 229369 107299 %) 46780%)
1951 52 2 6413791) 612497 228631 145858 *) 63800 %)
1951 - - 144829 %) 13951 232557 141540 1 60862 1)

%) In connection with the vacernation law of 1939, the figures for the years
following 1939 refer to the number of Ine births and to the number of
vaccnations performed under the age of 2 years

) Provisional statistics

In addmon to the abave-mentioned circumstances, the danger of
an aceinated p was d when 1
became n:czssary to perform nLlss vacemation m the southern part
of our country because that area was exposed to the very real threat
of an epidemic. Thrs applies particularly to Tiburg

Fortunately, vaccination h:u been gmmng grm.md n the Nether-
fands (¢f. Table 1) We are b s d that of
2an entire population must not be neglected, espeaially i view of the
recent threats (1947 and 1951 in Tiburg, 1953-53 ;n The Hague)

Nevertheless, the problem of post-vaccinual complicatrons of the
central nervous system remans And this 15 a very reat danger' In
1954 compulsary vaccination of recruits became law. Those refusing
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an unvacanated person. In our Qui-Patient Department, we sa
child with post-vaccinial encephalitis who had transmitied the vace
to her mother, with the result that the latter contracted a vaca
gencrahsata. After this, a condition developed which we shall cal
‘diencephalosis’ (Stllevis Soutt) This 1s probably a case of a ceret
reaction to a vaccima infection,
(B) Eczema vaccrnatum: This can be caused by (unwisely) vaccinat
a child suffering from eczema, or by infection of the child through
means discussed under (A).
(C} Neuralgia: especially after revacanation (Wayenburg,
Bouwdyk Bastiaanse).
(D) Vacenia: generalized syndrome such as we also see with otl
contagrous discases and which appears during the development of |
pox-pustules, See Chapter 4 (Sissingh)
(E) Convulsions in children* Report of the Netherlands Society |
the Advancement of Medicine.
(F) Increased fetal mortality mn the sccond and third months
pregnancy

The posstbility of this was established by MacArthur in 1952 dun
an myesugation concerning the effect on fetal mortality of vaceinatic
Thus raiscs the question whether there 1s trans-placental infection
the fetus, 1t 1s more or fess (0 be expected considering its oceurren
1n other virus diseascs such as German measles Greenberg and othe
on the other hand, beheve that there 1s no connection between vacer
tion during pregnancy and increased fetal mortality.
(G) Glomerulonephritis after vaccination: Recently, Koster h
brought forth new cvidence concerning this danger, He advises agar
the vaccination of cases of chronte nephritis because of the dunger
acute exacerbations The author has scen a case of post-vacemi

phaliis which was with a neph
(H} Vaccima generalisata the development of pustules all oser
body
v exanthema- this exanth seen following a vacein

tion, exhibits great vanation 1t can fook hike measles, scarlet fese
or even erythema exudativum muluforme

Most of the above shin changes deselop approumately one wee
after vaccination, therefore at about the same time as the pustu
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reaches its maximum deselopment. In addition, there are other shin
conditions which occur later and are seen especially after revaccina-
tion Here the wncubation pesiod varies between 16 and 21 days.
We can differentiate between two proups (Malie ef al.}:

(1) Very diffuse papulovesicutar exanthema In addution to forms
which are primanly papular, we also see veswcular forms, and others
consisting of very smatl paputes.

(2) Solitary erythemato-vesicular spats whuch correspond  with
‘Exanthémes fives’,

These ions generally disapp No virus or
other pathogenic organism has yet been lso)ated The possibility of
an allergic reaction must be considered,

(J) On rare occasions we may see @ haemorrhagic diathesis, with
bleeding 1o the skin, mucosac, and even kidneys, Simitar condiions
are also seen m other virus diseases (Veldkamp, Keyzer).

(K) Posuive reactton foll. this was
oniginally described by Bellow et al, and more recently confirmed by
Wanser}

(1) Late complicationy

(A} Post-vaccnal pustules. occasianally, a second set of pustules
appears 4 or S weeks after the vaccmation, thus after the heahng of the
first set.

(B) Kelord formaton in the scar this is very resistant to therapy: we
often see recurrence cven after wide excision

() Post i hato-myelitts This 1my !

will now be consdered
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The first step we took was to separate the encephahitides after
revacemation. The total of the dates after primary vaccmation 1s
represented in Fig. 2.

We sce here a peak at 7 and one at 12 days. This could mean that
we are dealing with a curve that is an expression of two factors, 7 e. the
incubation period for young children and the incubation period for
older children and adults. If we separate these results into two groups,
one under two years {where we sce chnically very hittle post-vacciniat
encephalitts) and one above two years, we obtain the picture rep-
resented i Fig 3,

We sce that both diagrams tend to follow a regular cunve. The
first diagram shows a peak at 12-13 days, which 1s the incubaton
period that 1s generally scen in post-vaccinial encephalitts The second
shows a peak at 7 days but also shows a morc irregular picture and
the spread 1s large.

Our findings have been cheched by the Statistics Department of the
TNO by means of Student’s £ test The average incubation period
of cases of post-vaccinmal encephahitis in children over the age of two
was 1157 days In the group from 0-2 years it was 9 days. The
difference between the averages (2.57 days) js very strongly s ifi-
cant (7 £ 00001) In addition, 1t appearcd that the spread of incuba-
tion penods m the two groups was sigmficantly differents 1t was
much greater 10 the 0-2 group than wn the group over two (P — 003)
The standard deviations were found to be respectisely 3.4 and 2 6days

Although the 1 test can theoretrcally only be used if the spreading
within both groups is the same, the statistician belieses the sigmficance
of the difference between the two averages to be so great that the
difference tn spread withm the groups has no mfluence on the con-
clusion

Stnce some belteve that post-vacaimal encephaliis in young
children 15 based on 4 chance comeidence of a vacaination and an
encephalitis, we had our staustres cxanuned as to the probability of
such an occurrence 101t were true that the chance of encephalitis was
wdependent of the ume, ¢ ¢, that this chance was equally great for
every child every day. then we should (1f indeed the occurrence of
cncephahitts had nothing to do with vaccination) expect to see & regulaf
(rectangular) distribution Bucking. (hrough the usc of the (1¥3)
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Fig 3 (A), Cases over 2 years of age, (B), Cases under 2 years of age;
(C) Cases after revaccination
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table showed, however, that there was a significant deviaton
(P = 0.001) from the rectangular distribution, There must therefore
be a relationship between the ination and the encephalind
which follow them Exactly what this relationship 15 must be further
investigated.

The onset of the disease is generally acute or subacute, One ofien
finds that during the development of the pox pustule the panent go¢s
through a period where he feels sick and has a high temperature, with
or without cephalalgia. This is the picture of the vaccmra, One or more
days later the disease symptoms can break out again, this time more
abruptly; these are the first symptoms of post-vaccinial encephalis.
The most striking symptoms in the beginning are:

(1) Fever. Often extremely high.

(2) Mental confusion. The intensity varies from patient to patient, not
enly as an early symptom but also during the course of the disease.
and ranges from slight disturbances in the level of consciousness where
the patient cxhibits amentia, to cases where patients ate i 2 comi
(3) Headache, This is generally throughout the whole head, especially
in the oceipital region, Often there is vormting and signs of meningeal
stimulation, e.g rigidity of the ncck, sign of Kernig, Brudznnshy
(4) Convulsions. Seen especially m children n the early stages but
occasionally in adults also.

Very young children often have lengthy spasms of their extremuties
with or without trismus With this general syndrome we also se¢ other
symptoms that have a focal character. In a large group of cases there
are signs that point to pyramid tract involsement. We can find unt-
or bi-lateral pathological reflexes with or without paretic symptoms
Symy pomnting to invol of the extra-pyramid system art
seen occasionally.

n 1954 we saw a patient with post-vaccmial encephalitis who dxdnolsh]):
any paress but who was unable to perform the finger-nose test com"“
The movement was onc between a cerebellar ataxia and a rough ‘"""‘“'
such as 1s seen 1n damage of the basal ganglions. In the arms there ¥
cogwheel ngdity

Ty
The cranid nerves may be affected, the motor-cramal nenes usua'y

being the most invobved
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was diagnosed as post-vaccinial transverse myehtis at the level of
D1V,

Changes in the penpheral nenvous system (ncuralgia, periphesal
paralysis) are seldom described i the Jiterature, Neuralgia has been
observed after re-vaccination (Van Wayenburg, Tumnbull, Report of
the Enccphalins Commission, 1932, Stllevis Smitt, Meunier, Van
Bogaert). Uiberall has described two cases of post-vacemial poly-
neurttis during the saccination of the population of Santiago di Chih.

The course of post-viectnial phalttts varies, In the |
therefore, one finds varying figures as regards mortality. Before the
second world war the following figures were gnen (after Meunier).

Tyrol 71457 Belgium 31,62
Netherlands 317, Germany 357
England 40°;

In 1947 Keyzer reported the epidermuc in Tilburg as having a mortahty
of 2 per 27 palients.

The course of the discase 1s usunily two weehs. Sometimes the
disease lasts but a few hours. These quich and usually serious cases
often end ftalty.

In the course of ttme the medrcal world began to accept the fact
that post-vaccrmal encephahitis ended in one of two ways; either
death or recovery without any trace of the disease, Sillevis Smut and
Biemond, howerer, painted out that recovery could occur with per-
manent damage (o the nervous system In carrying out our family
investigation we nguired as fo permanent dumage. The findings
were as follows
Complete recovery. 48 patrents,

Fatahities, 23 patients
Incomplete recovery 38 patients

346 Insututionalzed for epilepny Imbecile.

746 Epilepsy (or two years following vaccmnation

2/47 Persenality changes,

5,47 Cephalalga

6 47 Personahity changes

16 47 Persanality changes Intolerance for alcohol
19 47 Incontincnnia urinae, Irntable Right-sided paresrs
Pathological refleves,
(20 47 Patient’s brother d da following )
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2147 Dereahzation Incontinentia uninae,
22/47 Incontinentia urinae
27/47 Right leg paretic Right and left foot-sole reflexes with dorsal
flexion
29/47 Cephalalgra.
37/47 Incontinentta urinae, Walks with difficulty (anamnestic)
43/47 Cephalalgia Has become very nenous. Cousin of 42/47.
44/47  Left foot-sole reflex: dorsal flexson
5347 Cephalalgra
59/47 Incontinentia alvi et urinae
63/47 Patellar reflex more active night than left
Left foot-sole reflex dorsal Aeuon.
1/48 Rught hemiparesis Motor aphasia and alexsa,
2/48 Mentally retarded.
8/48 Malaise in the aftenoons
10/43 Epilepsy Plantar reflexes dorsal fleuion,
15/48 Cephalalgia Attacks simular to Memire
17/48  Plantar reflexes: night, dorsal flevion, left, uncertain
18/48 Easily tred Pain in left arm. Strabismus
1239 Mentally retarded
14/49 Rught plantar reflex, dubtous dorsal flexion
2/50 Atauia Epilepsy Rught facral parests
I/51 Cephalalgta Disturbed power of concentration
2/51 Spastic paraparesis of legs and paresis of left arm
Scapulae alatae
4151 Greatly increased need for sleep
15/51 Cephalalgia
19/51 Cephalalgta
22/51 Shght encephalopath:e syndrome
31/51 Cephalalgia Depressive
36/51 Cephalalgia
45(51 Cephatalgma
s451 syndrome with rage
39/51 Cephalalgia,
(This table shows almost the same relations as found by Puntigam and
Berger, 1956).

g Same fanuly.

An important point ts the question of recurrences This was mentioned
n the 1932 Report” and later described by other wniters (Rigott,
Hausmann) 1n connection with the euology (compared with the
‘Schube’ in multiple sclerosts) we consider it undestrable to neglect this
pomt

To the questrion What are the chances of getting post-vaccinia
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); yehitts after v ion? we find oursclies wnable to
e a clear-cut answer owing to the great \ariety of statistrcs.

In the Netherlands during the years 1924-1934, there was one case
per 22,000 saccmations in one- and two-year-old paticnts. Mortality
was 0. Amongst the rest of the population there was onc case per
3,600 vaccinations. For every 13,000 saccrmations one death was
recorded, These figures are stated simply to give the reader an idea
as to the frequency of the disease; the figures have Iittie value further.
There are patients regularly attending our Neurological Out-Patents
Department with symptoms that can be regarded as symptoms of
previous post-vaccimal encephalitis, In many cases the diagnosis 1s
made at the clinie for the first time. Therefore these are cases that
have never found their way mnto the statistics. Even if the diagnosis
had been made earlier we have no assurance that the case was
registered with the Chief Medical Officer, This appeared not so very
long ago i an article concerning a number of cases i which the
diagnosis of post-vaccimal encephalo-myelitis was probably certarn.
On further investigation, the Chief Medical Officer appeared to know
nothing concerning these cases If we are to become better onented tn
the prevention of this syndrome, case reports will have to be more
complete Perhaps we can get a clearer picture of the incidence by
reporting the results of the mass vaccination at Tilburg.

1,206 children of 0-6 years were vaceinated without a single case of
post-vaccrmial encephaliis resulting Following 14,792 saccinations of
children from 7-17 years old. there were 27 cases in which the diag-
nosis of post-vaccimal encephalitis was practically certain, which
means that there was onc case per 650 vaccations (primary and
resaccination together), which was to bz expected (Terburgh) No
cases of post-vaccimal encephaliis were observed following the
vacaination of 758 persons older than I8 Nevertheless, the total
number of encephalitides was rather large, comparable only with the
194445 results of saccinations 1n Bascl, Switzerland, where there was
a morbidity of 1-27,

The Medical Officer (1952, p 161) reported 31 cases i five pulhon
vaccinations, 13 of which were fatal.

Of 750,000 vaccnations 1n Glasgow and Edinburgh m 1933 there
were I8 casces, 4 of which were fatal
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Tn 1950 there were no new cases seen in 162,000 vaceinations The
same holds for Brighton, where 90,000 vaccinations were performed.

The question whether post-vacainial encephalitis 15 encountered
in children under the age of ane year has received and continues to
recene much attention We need only refer to articles by Jubus and
by Peters and Neurdenburg, Climcally, there have certainly been cases
1n which the diagnosis has been justfied That the picture is very
much altered when the patient is a very young child may be seen in
the different incubation periods and from the pathological anatomy,
which we shall discuss preseatly Another very inportant question
15 that of the post-revaccmntal encephahius, which does occur, although
much less frequently (Van Bouwdyk Bastizanse) The morbidity of

phaitis after hes in the neigh hood of §:50,000
The Report of the Encephaliis Comemussion, 1932 mentions 26
cases ing after ion. The reaction was

accelerated 1n seven cases The mterval between pumary vaccination
and revaccination varied from 14 to 40 years, while the ofdest patient
wasaman of 76 The mortality was 26.9 %, We have already mentioned
the of i3 pamn after Accord:

to correspondence from other authors and our own experience in the
Utrecht clinte, this also occurs following primary vaccmation The
statisties published several years ago i Austria agree, to a large
edent, with the above For more nformation concernmg post-
sevacainsal encephalitis see Chapter 5

Alter reading the above sketch of the many posstbilities involved,
1 will become clear to the reader that the warnmgs at the begining
of this chapter were not without foundation,

We can trace the following senes of post-vacamation events, The
development of the pustules may be accompanied by fever, which
may be extreme. The cephalalgra with or without signs of menimgeal
nrtation and the Jowering of the level of consciousness that often
accompany the fever mahe it difficult to differentiate between
“acomi’ and post-vaccumal encephalivts. In 1949, Susingh found
that of 570 vaccinations 119 people were found to have suffered from
vaceinua, for an average of 4 days, and were unable to work

We often see the same picture in otber infectious diseases Cornehia
de Lange (1943) menttons the frequent occurrence of these symptoms
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in measles. They are so common in typhoid fever that they form an
important aspect of the elinical picture Histologically, these conditions

are ch 1zed by a shght geal evudate ( gites serosa)
and a few lymphocytes around the parcnchnnal sessels (De Vires)
The difficuliies of the differential d have lated 2 few

workers to attempt to clanfy the snu:mon Baumann suggested
dividing the clinical pictures as follows:

(A) Morbus postvaccinabis per se. Here we sec only general symptoms;
there are no neurological or psychuatric changes.

(B) Encephalopathia postaccinalis. General neuropsychatric symp-
toms without any signs of cerebral damage.

(C) Encephalitis posty lis. Neurol | and/or ccrebrosy
fluid changes.

This classification does not help us towards an casier and shasper
differential deagnosis. Should we classify a case of high fever plus
shght lawering of the fevel of consciousness under (A) or under (BY?
Obviously, these arc symptoms of an infectious diseasc and, as such,
fall under (A). but 1f we consider the psychiatre aspect (the fowening
of the level of consciousness) they can also be classtfied under (B} In
addion, what exactly are we to understand by “‘gencral neuro-
psychiatnic symptoms™™?

In 1932 the Encephalitis Co pred to set up a more
practicable classification based on chinical findings plus any available
pathological-anatomical evidence, It distinguished:

(I} Cases which, on the basis of the avalable evidence, could be
constdered as beng definttely post-acaimal encephalius.

(1) Somewhat doubtful cases which were yn all probability post-
vacesnal encephahis

(I} Doubtful cases i swhick 1t was gust as probable that they »ere
not post-vaccimal encephalitss as that they were.

(IV) Cases concermng which fittle more was known other than that
vacctnatton was followed by illness or death, and where case reports
were incomplete The commusston did not thik st justified 1o disregard
these cases completely if the pertod between vacenation and illness
or death seemed to indrcate a connection

Thus classification 15 alse far from perfect, especially when we
sonsider that the pathological anatomy must also be taken 1nto
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CHAPTER §

PATHOLOGICAL ANATOMY

We have been very fortunate in that, since 1925, the pathological-
anatomical investigation of cases of post-vaccinial encephalitis in the
Netherlands has been largely carried out at the Utrecht Neurological
Chmc (Van Bouwdyk Basuaanse, L. Bouman, De Vnes); this has
led to the collection of a vast amount of material, Here we have come
1nto close contact with the many problems concerning the anatomical
background of this conditton.

Is there a specific histological picture to be seen mn all cases tn which
the clinical diagnosts of post-vaccimal encephaltis has been made?
In other words, is the more or less typical clinical picture accompanied
by a specific anatonucal background? Origially, this was thought
tobeso A seres of smvestigators, many of them Dutch (Van Bouwdyk
Bastiaanse, Corneha de Lange, Brouwer, Sillewis Smutt, Bouman,
Bok, :md others), described the picture which De Vries called, pcn-
venous d 1 microgha phalits’ (abbreviated: gl
encephalitis’} This was thought to be specific, In this condition, very
diffuse persvenous or somelntes peri-artersal (but never pert-
capillary) masses of microgha cells are to be seen in the parenchyma
(Fig. 4), and these microghal collections generally show more or less
diffuse demyeltmization (Fig § and 6) Small collections of Tymph-
ocytes and mononuclear cells may also be present in the Virchow-
Robin spaces (Perdrau, Comncha de Lamge, Van Gehuchten and
Falcon) The avons i these arcas of demyelinization reman largely
intact, so that there 1s a discrepancy between the condition of the
avons and the related mychn sheaths Also noteworthy is the fact
that the ganglton cells in these areas are completely unaflected This
may be sigmificant in considening the ctiology (De Vries, Kokken),
which will be discussed in a separate chapter.
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This demyehnization and microghal growth may also be s>
ependymal and sub-pial, the so-called ‘edge ghosis' (Wohlwi, €.&
Lange, De Vries) seen with a slight meningeal reacton (Frg. 7).

Tn the spinal cord, increases of glia can be observed slonz e
radations of the posterior roots, the efferent veins, and the afient
arteries. The affected areas of the cerebrum as well as the cerebelvs
are generally localized in the white matter, hence the mchusion ef e
condition under the group “feuco-encephalitis’ (Pette) This Joce
tion in the white matter becomes less and less clear the more vl
one makes scctions (Van Bouwdijk Bastiaanse, Turmbull and Mo
Intosh, Pette, Leiffer, Qesch, Finley and others). This means 3
in the brain stem {thalamic nuclej, globus patlidus, nucteus caudates,
substantia nigra) and in the spinal cord we shall find aﬂmttf arss
in the grey matter. Here, there is very often a nevronophagia e
Vries, Van Bouwdijk Bastiaanse, Querido, Weersma) Suppan "w:mi
that the incidence of local in the mid-brain and s =
the fourth ventricle is higher in children under the age of § ﬂm,fi’
adults. Perdrau described carly Iymphocytic and plasma eell e
tration of the spinal ganglia. This changing of the fustologecat F"“f"
at different levels is not an isolated phenomenon: in acute nntcrﬁ"
poliomyelitis we often see that the bulbar reactions are more berich
and transtent (the localtzation is more dan 1) than the spﬂ'lu’";

The meningeal reaction shows itself as an infiltration of l)m{};
cytes and large mononuclear cells; we never sce phasma ells : "
vascular reactions and haemorrhages are of an unknowd naty l
(Lumsden, Van Gehuchten, Falcon). The parenchyma i “on::f
around the infected areas, 7. there is neither a diffuse Ohgeg™

increase nor an wfiltratton about the small vessels. e
According to De Vries the histological preture in the affected T‘lk
is Fully developed by the 11th day after vaccination, regasdiess o xh‘e
duration of she chintcal symptoms In cases of longer .""”m;" -
areas may become confluent through a more diffuse microght F‘n.
vasculac snfiltration, winch means that the greatest degree et w 'y
tration was nog mmmediately around the vessel. In addaion. ¥¢ may
se¢ fat-geanule cells n areas of greater necrosis. dof
We should now Iike to consider the problem atready mention 1
the connection of the clinical prcture with the anatomeal backgrov?
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called by De Vries peri-venous laal phalit
In 1939, Comby pointed out the vanous rcacuon patterns of the
nervous system following vacemation, and Hans Jacob, m 1948,
emphasized them further. In 1950,1n an article entitled ““Post-infectious
encephalo-myehtis and multiple sclerosis™, Ludo van Bogaert described
several possibilities of cerebral reactron following infectious diseases.
In addition m the pen-v:nous encephalitis, he differentiated* (1) non-
go-encephalstss, and (2) b i

pseudanephahusA

C factors were d to decide which reaction
would follow a given agent (see Hans Jacob) It is our opinion that
post-vacaimial encephalitis may be stmularly considered De Vries
goes more deeply into the lustotogical picture and sees several other
possibilities,

(A) Toxic encephalopathy

After every vaccmation there 1s 2 viremra and often a septicerma,
Thus, there 15 always a varied amount of intoxication of the entire
body which can lead to malmse, reaching its peak at the 4th or 5th day
post-vaccmation  The malaise and fever may force the patient to
cease work (Sissingh, see page 29) On rare occasions we may see a
case 1n which these symptoms are very much intensified, headache,
dullness and may be by 1 1 the
patient succumbs and the cerebrum 15 exanuned, we see: (1) a shight
meningeal exudate If this is increased we speak of ‘mentngitts serosa’;
(2) hyperemuc meninges contamung small amounts of Iymphocytes

and polymorp (3) lymphocy ] of the
parenchyma surrounding some of the vessels
This more or less to the

encephalitis of Van Bogaert De Vries classifies thc following casc as
belonging to this group

Chdd P, was born blind The mother had had German measles during the
first trimester of pregnancy (We were unable, even after lengthy ques-
tioning, to obtamn full particulars concerming the mother's 1llness ) The
primary vaccination took place at the age of 53 Six days later, the child
became hstless and the temperature Tose to 40° C, at which point she suffered

frext continued p 33]
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{B) The actnvation theory has always had its supporters, even o e
present day In 1949, Pison pointed to the activation of a latent Siru
as acausatnve agent for post-vacamal encephahitss. We are confronrc
therefore witk a condition Anown as commensal infection V44
Loghem) In this regard we consider the lowered resistance o+«
patient as 3 pnmary factor and the activating etiologrcal agen,
secondary factor.

We know from the literature and also from personal expe.
thatin the genests of infectious diseases conditions thatlowerres
playasdle( Inutsif distusb sn th fregwin s -
of vanous vita! functrons whether orgame or functional) As (s
of this lowered resistance the mfectious agent gets ts chance it nn
no way strange, therefore, that i the genesis of post-vuccimal
encephabtis consideration should be given to the possthdity that the
saceation teself s sesponsible for fowesed resistance This would

ave the way for a2 latemt s T sirus This J:H)
supponted by the fact that previously we never, or scarcely evef,
hahtis after vacci

§

Afer the first warld war there were many cases of epidemie encepha-
Ls This seried as a possible solution to the problem siace we then
had a combrnation of the vacame and an encephalitogenic virus
{Stemsers). As an argument for this theory, use has been made of the
sporadic quality of post-vaccimal encephalinis as regards time and
Place. This would fit in with the presence or absence at the fime of
Yactnation of the agent causiag encephalites In this hight the suange
ocunence of three cases of post-vacctual encephabrs after 36
acanMions performed on the Istand of Marken can be viened in
the hght of this theory, It also might be used (o explain the occurrence
of several cases 1n one fanuly.

Recently the local occurrence of cases of encepha
e starting point for a study. Specal atiention was pud to the
possibibity of the occurrence of .t ic wtrus in ammals

In addition to this *. the local occur-

fitss was used as

v 1 receve atlen-

TBee, we have $o consider e

ton when we discuss ‘en * reyre
A point 1n Favour of the T

e at different ages. Th™
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This demyelinization and microghat growth may aho be ud
ependymal and sub-pial, the so-called ‘edge ghosis® (Woblwill, C. é:
Lange, De Vries) seen with a slight meningeal reaction (Fig 7)

In the spinal cord, ncreases of glis can be obsened along the
radiations of the posterior roots, the efferent vemns, and the affercst
arteries. The affected areas of the cerebrum as well as the corebel'e™
are generally locahized in the white matter, hence the inclusion ofibe
condition under the group leuco-encephalits® (Pette) This localzx
tion in the white matter becomes less and less clear the more cauda
one makes sections (Van Bouwdijk Bastiaanse, Tuembull and M
Intosh, Pette, Leifler, Qesch, Finley and others). This means it
sn the brain stem {thalamic nuclei, globus pallidus, nuclens caudafes,
substantia nigra) and in the spinal cord we shall find aicht:d{ areas
in the grey matter. Here, there is very often a neuronophagia e
Vries, Van Bouwdijk Bastraanse, Querido, Wiersma) Suppan reportal
that the meidence of Jocalizations in the mud-bram and surround{'?
the fourth ventricle is higher n cluldren under the age of 5 than i
adults Perdrau descrtbed easly lymphocytic and plasma t:ll.mﬁl-
tratton of the spmal ganglia. This changing of the histologieal pictese
at different levels 15 not an jsolated phenomenon: in acute anteriof
pohomyelttts we often see that the bulbar reactions are mor¢ bemgn
and transtent {the localization 1s more dangerous!) than the spinal oncs

The meningeal reaction shows jtsell as an infiltration of Bymph-
ocytes and large mononuclear cells; we never sce plasma eclls, The
vascular reactions and haemorrhages are of an unknown n:mm;
(Lumsden, Van Gehuchten, Falcon) The parenchyma is norm3
around the infected areas, ¢ e. there is ncither a duffuse oligoghat
wmcrease nor an wfiltration about the small vessels

According to De Vries the histological picture in the affected m:i
15 fully devetoped by the 11th day after vacanation, regardiess of 'h:
duravon of the chmcal symptoms In cases of longer Furalwﬂ. ! .
areas may become confluent through a more diffuse microghat “(rl
vascutar anfiltration, which means that the greatest degree of mfil-
tration was not immediately around the vessel. In addition, W& M3y
se¢ fat-granule cetls i arcas of greater necrosis.

We should now like to consider the problem alrcnt?}’
the connection of the chnical picture with the anatomica

mentiontd of
I back, grn\md
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called by De Vries: peri-venous demyelinating microghal encephalitis,
In 1939, Comby pointed out the various reaction patterns of the
nervous system following vaccination, and Hans Jacob, in 1948,
emphasized them further. In 1950, in an article entitled *Post-infectious
encephalo-myelitis and multiple sclerosis™, Ludo van Bogaert described
several possibiltties of cerebral reaction following infectious diseases.
In addition to the peri ph he d iated® (1) non-

tymph p and (2) haemorrhagic

T phocy
pseudo-encephalites.

C factors were d to decide which reaction
would foltow a given agent (see Hans Jacob). It 1s our opinion that
post-vaccinial encephalitis may be similarly considered De Vres
goes more deeply into the histologecal picture and sees several other
possibilittes.

(A) Toric encephalopathy

After every vaccination there 1s a virerma and often a septicerma
Thus, there is always a vaned amount of intoucatton of the entire
body which can lead to malaise, reaching its peak at the 4th or 5th day
post-vaccimation, The maluse and fever may force the patient to
cease work (Sissingh, see page 29) On rare occasions we may see a
case 1 which these symptoms are very much intensified. headache,
duliness and may be P d by . If the
Ppatient succumbs and the cerebrum 1s exanuned, we see: (1) a shight
menungeal exudate. If this 1s increased we speak of ‘meningitis serosa';
(2) hyperemic meninges containing small amounts of Jymphocytes
and polymor leucocytes, (3) lymphocy of the
parenchyma surrounding some of the vessels

This more or less corresponds to the non-suppurative meningo-
encephalitts of Van Bogaert De Vries classifies the following case as
belonging to this group.

Child P, was born blind The mother had had German measles during the
first trimester of pregnancy (We were unable, even after lengthy ques-
fioning, to obtain full particulars concernsmg the mother's iltness,) The
Primary vaccination took place at the age of S} Sit days later, the child
became listless and the temperature rose to 40° C, at which point she suffered

Ltext ontinued p 387
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This demyelinization and microglial growth may also bs seb
ependymal and sub-pial, the so-called 'edge gliosis® (Woblwll, . ¢
Lange, De Vries) seen with a slight meningeal reaction (Fig 7)

In the spinal cord, increases of gha can be obsened along the
radations of the posterior roots, the efferent vems, and the afferert
arteries The affected areas of the cerebrum as well as the cerchelr
are generally localized i the white matter, hence the clusion of ih
condition under the group ‘leuco-encephalins® (Pette) This focalizz
tion in the white matter becomes less and less clear the more crudaly
one makes sections (Van Bouwdijk Bastiaanse, Turnbull und Me-
Intosh, Pette, Leiffer, Oesch, Finley and others). This means that
in the bram stem (thalamc nuclei, globus paltidus, nucleus cgudatus
substantia nigra) and in the spinal cord we shall find nichrtQ aredd
in the grey matter. Here, there 15 very often a neuronophagia (D
Vrtes, Van Boundijk Bastiaanse, Quenido, Wiersma) Suppza reported
that the incidence of locahzations in the mid-brain and surround-rfs
the fourth ventricle 1s higher i children under the age of 3 than in
adults Perdrau described early lymphocytic and plasma t‘t"."'m'
tration of the spinal gangha, This changing of the histologicat piciure
at different levels 1s not an 1solated phenomenon- in acute antenon
pohomyelitis we often see that the bulbar reacitons are more benign
and transient {the locatrzation 1s more dangerous’) than the spmal ones.

The meningeal reaction shows itself as an infitration of Bt
ocytes and large mononuclear cells; we never sec plasma cells The
vascular reactions and haemorshages are of an unknm?n nalurr\
{Lumsden, Van Gehuchten, Falcon). The parenchyma i ‘norm.!
around the infected arcas, te there 1s nether @ diffuse ofigoghal
sncrease nor an infiltration about the small vessels

According to De Vrtes the histological picture in the affected :lfft;':
i fully developed by the 11th day after vaccinanon, repardiess © \M
duraton of the chnical symptoms In cases of longer f’"m'on' ".
arcds atay become confluent through a more diffuse microghal Frl;
vascular filtcation. which means that the greatest degree of infl-
tration w2y not immeduately around the vessel, In adduion, we M3
see fat-granule cells in arcas of greater necrosis

We should ntow hike to consider the problem already

$ un
~ the connechion of the cliecal preture with the anatomical backgre!
’

mentioned of
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caIlcd by De Vnies® p ds tinat ! h
In 1939, Comby pomled out the v:mous reaction p:mems of the
nervous system following vaccination, and Hans Jacob, in 1948,
emphasized them further. In 1950, 1n an article entitled “Post-infectious
encephalo-myehitis and multiple sclerosis™, Ludo van Bogaert described
several possibilities of cerebral rc'\ctlon following infectious diseases.
I 2ddition to the p P he d. (1) non-
lymphocyti phahitis, and (2) haemorrhagic
pseudo—en«phahus.

i factors were d to decrde which reaction
vmuld follow a given agent (see Hans Jacob} It s our opijon that
post-vacenial encephalitis may be simdarly considered De Vres
goes more deeply into the histological picture and sces several other
possibilities.

d.

(A) Toxic encephalopathy

After every vaccination there 15 a viremu and often a septicernia
Thus, there is always a vaned amount of mntovcation of the entire
body which can lead to malasse, reaching 1ts peak at the 4th or 5th day
post-vaceimation. The maluise and fever may force the patient to
cease work (Sissingh, see page 29) On rare occasions we may see a
case it which these P are very much h

dullness and meningism may be accompanied by convulsions. If the
Ppatient succumbs and the cerebrum s examned, we see (1) a shgm
menngeal exudate. If this 1s ncreased we speak of ‘memingitis serosa’,
@ hypemmc mcnmges contammg small amoums of lymphocytes

and pol (3) lymph fil of the
parenchyma surroundmg some of the vessels,
This more or less P to the

encephalitis of Van Bogaert De Vries classifies the following casc as
belonging to this group

Child P, was born blind The mother had had German measles durng the
first trimester of pregnancy (We were unable, even after lengthy ques-
uoning, to obtan full particulars concerning the mother’s illness } The
primary vaccination took place at the age of 4 Six days later, the chuld
Decame listless and the temperature rose ta 40° C, at which point she suffered

texs conrmued p 381
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a ! She ined. and died after 10 fours Cerebrospinal
fluid: cells 773, total protein 14 mg %y,

Cornelta de Lange examined the bram and diagnosed the case as a
Ppost-vaccinial phalitis, Ds Vries Jater examined the
same cerebrum and reported the followmg. The braim, as well as
the internal organs, is very hyperemic, the pia capillaries are especially
s0. There is no clear swclhng of the cerebrum. The sections show,
addition to a shght meningeal infiltration, a difTuse slight glial increase
which is not peri-venous. Most of the round nuclei of the oligogha
Ite 1 rows along the vessels, mostly capillanies or pre-capiliaries.
Many of these glial cclis contain protoplasm which can be coloured
with Nissl's stain but which does not form a syncytium with that of
other cells as 1s the case with collections of mucroglia eells. No changes
are obscrvable in the myehn sheaths. As a curiosity, we may alo
mention the calcium-like concrements prosent in the walls of the
vessels in the caudate nucleus and heterotopic grey matter in the
ocaipital ventricular wall {a remainder of the intra-uterine rubcla?)
Fig 815 reproduction of the genealogical tree of the panent’s famuly.
To sum up the findings.
(1) The child had obviously degencrative stigmata (among others,
the cerebral heterotopra),
(2) It 1s very probable that the mother had rubella during her
pregnancy.
(3) There are vascular conditions in the family which gne rise to
symptoms at an early age (calcrum 1n the vessel walls?).
1) We see degencrative stigmata in the family.
(5) The child died of a cercbral disorder following a vacamanon.

ful

It 1s very possible that it was because of this predisposed cerebrum
that the reaction was so explosne We wonder whether the vasculae

lics may not th lves have been responsible for the type of the
histo-pathologreal prcture, alterng 1t $o that 1t no fonger fits into our
scheme As we have aleeady d, the 1 fus g
encephalitis of Van Bogaert belongs 1o this group.

v (B) Somenmes the vacamia 1s followed by an actual encephalitis,
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which ts clinically 2 post-vaccinial encephalttis, but which may show
different pathological-anatomical pictures De Vries does not consider
at qustified 1o regard this as a cerebral aggravation or condensation
of the vaceinia septicacmua, He considers it very probable that there is
a toun-antitovin reaction present.

(C) Acute k hagic encephaloparhy {probably pondmg to
the *haemorrhagic pseudo-encephalitis® of Van Bogaert) De Vries
describes the following casc,

Patient de G, aged {3 Successful pnmary vaccimation at the age of 14,
Epileptic fits since her third year, At the age of I3 she was an imbecile
epileptic, Stx days after revaccination (without any visible results) she
became sick, histless and showed muscular spasms, The ncu day she had
an ¢pileptec fit followed by a coma Toped and
she died on the ninth day after the revaccination The bramn showed much
©oedema and hyperemia, many areas of subcortical demyelinization and glial
increases with central or ring-shaped hacmorrhages The demyelinized
areas were round and transversed by many myelinated strands. The masses
of microghal cells were found only In the softencd, necrotic centres

This case was d by Van dyk and Quendo
4s a typreal post-vaccinial encephalitis bu! De Vries wonders whether
this may not be Hurst's acute haemorrhagic leuco-encephalitis, which
he (Hurst) considered one of the typical cercbral allergic reactions
We also sez such a picture 1n experrmental encephalitis (Wolf, see
page 58).

(D) Complications after revaccination

Van Bouwdyk B stated that the haliis seen

fevaccnation (with a resulting reaction of immunity) differs from the
typical mucroglta encephalitis. We do, however, see this typreal picture
when the revaccnation shows a prumary reaction In cases of post-
revaceimal encephalo-myelitis we see round areas of demyehmization
which look Itke ol statns There are little of no pcn—vascuhr microgha
masses, but there 15 pscud phagia and of
nerve cells The hestologreal prctures scen following revaccmation
vary so widely that De Vries does not consider 1t possible to classify
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these rare cases of post-revaccinial encephalitis until we have gained
mofe experience,

(E)} Pyenuc-septicacmic encephalitis

Here we are probably dealing with a cerebral inflammation caused by
secondary infection. We see small multiple areas, sometimes with 3
central group of bacteria Here and there are small areas crowded with
polymorph fearl ytes: the p of ab: . Not infre-
quently, all we see are small necrotic spots with collections of ghal cells
The patient described by De Vrres was a diabetic, He became ill on the
si«th day post-vaccination and died on the ninthday. This conditionpro-
bably developed from the viremic-septicaemic stage and had a shorter
incubatron period than is generally seen in post-vaccinial encephalitis,

(F) Acute amerior poliomyelutis has been reported several times in
connection with vaccination (Heidema, Burgerhout, Verjaal).

(G) Panencephalins has also (although rarely) been se¢n. This has been
verified by patho-histological mvestigation.

(H) Eprdemic encephahitis was seen once by De Vries n ar mfant.

On surveying the pathological anatomy, the value of the “clasgical®
pernenous demyell microgha -phalitis becomes som what
less than absolute Cornelra de Lange drew attention 1o this problem
when she wrote i 1948, *“neben Hyperaenue kann mana auch Ocdem
finden, Nehrosen, Blutungen, b de Thrombosen wnd Aus-
schwitzung von Plasma aus den Gefassen™. De Vries also speaks of
our sometimes finding thungs whose sigmificance 1s not ¢lear 1o us

The degree of pernascular lymphocytic infiltratton vares preathy

De Vries describes the case of a young man of 19, who suxumbfd
14 dass after a vaconation, he found a dcgencralion of the substantia
mgra, showing many swollen {sametunes prement-free) celts o eeli-
shadows sathour any infiltravon This picture was quic differcnt from
what we gencratly expect 1n o micropla encephalites The diagnosiy
of acute antertor poliomyelius could not be constdered because 10
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that condition we always see the progresston: cellular disease,
neuronophagta, and inlammation. We must mention, however, that
this cerebrum showed several old scars.

1n a child of 3} years De Vries found many oligegla ruclet m the
peri-vascular area. Duning the period of vaccmnation this child had
been treated with serum for pertussis.

On reviewing all of the above, we can say that if the earker reports
(Van Boundyk Bastaanse, Bouman and Bok, Van Hasselt, Byl,
Terburgh, Turnbull and Mclatosh) on the pathological anatomy of
P il phahtis werc s s certamly no
Tonger the case! This drvergence from the ‘classical’ picture, however,
does not seem 30 senous when we consider that all the unusuat vana-
tions described by De Vries were found 1n cases whose hustories
revealed, 1 addition 1o vaccination, other occurrences which may
very well have modified the histological picture The future will have
to prove the aceuracy of this hypothests

1t remains difficelt to draw any far-reaching conclusions from the
pathological-anatomycal prcture, partly because the central pervous
system 15 very limuted n ats means of seaction {Spicimeyer, De Lange,
Report of the Encephalitis Conmmission, 1932)

We should now like to turn our attention to the question of whether
Of not past-vacemnial encephalitis 15 ever scen 1 young childeen. In
1938, Juhus attempted to show by staustical means that encephahiis
Pollowing the vacesmation of young children must be considered as
2 comerdental ocenrrence. He found the same incidence of encephalins
in vacanated and pon-vaccinated children of this age Feeters and
Neurdenburg protested strongly agamnst this pomt of view they
considered nothing proved one way of anather concc‘mmg either the
tomeidental or the causal theortes of ‘posx-vammal encephalitis 1
young children Some tsme ago, under the auspices of the TNO,
astanistical analysts was carried out which shewed that the comcrdence
found by Julius was wmpossible De Vrtes exaruned the l:n:bx:'\ of
20 chldren ynder the age of 13 who died shortly after vaccraation,
and found: -

$ cearcut cases of other dseases
myelitss, stnus thrombosts, epidemic

(embolus, memngorocel, polio-
encephatits,
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3 cases of toxic condsti
in addition to vaceinia;
4 cases of cerebral oedema;

11 cases of a tovic picture, of which 5 had shown convulsions; and
1 case in which the cause of death was probably not cerebral.

Why was he unable to find the picture of a microgha encephalis
in children under the age of 132 Not because of an absence of myelin,
for there was sufficient myelin present. According to Flechsig, the

centra are myel d after birth, at which time the
projection centra are already myetmated. At birth, mychination of the
brain stem, medulla oblongata and spinal cord has already begun
and 1s practically complete by the age of 1}, Let us follow De Voes's
arguments still further. Microglia is also present at the age of 1i;
according to Hortega these cells penetrate the nervous fissue from
the meninges during the prenatal period and have completed ther
mugration after a period ranging from several days to several weeks.
Evidence for this is the microghal colfection seen in infants suffening
from other diseases (e.g. poliomyelitis) The absence of the microghal
character in the encephalitis scen in (other) exanthematous diseases
1s also a problem: Dagnélie and Dubois described four cases of
measles encephalitis and (like Musser and Hauser) found no microgha
encephalitis. They also reported a case of encephafitis following
vanicella: some degree of demyelmization, but no microgha encep-
halitis. Zimmermann and Yanet described the case of a baby gurl of
13 months who died 4 days after a varicella eruption; they found some
demyelimzation but no mnerease of microglia, Dubois, Ley and
Dagnélic mention seven cases of encephahuis following pertussis,
none of which showed the picture of a nucroglia encephalitss.

A great difficulty 1n the assessment of the value of the presznce ":
absence of demyelimization is that we know nothng concering the
nature of the process itself. We see st in so many yarted condutrons.
fat embotia, pinpoint haemorrhages, bacterial embolt (Woll) n:;:
we are tempted to regard the vascular occlusion or changes 28 e
cause, but why are the axons undamaged? They are known o bt
very sensitive 10 an oxygen deficiency. Krogh and Eppinger con
stder it possible that the demyelinization is brought about by m:c
substance formed 1n the tissue itself. This would then secondaniy

{eczema vacei) ia, ententis, p
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cause the demyelinization. We can then hypothesize that the abrormat
metsbohism caused by yascular occlusion forms a substance having
a demyelinating effect, In support of this theory 1s the fact that
demyelimzation is absent in the very early stapes (Graflary We can
extend the theory stull furthec: the tovuc agent enters the artersal blood
stream and reaches the parenchyma, where it causes tissue damage,
withor without 2 reaction, leading (o the liberation of a demyelinating
substance ((phosphatase?) Verlinde, Kretand De Vries) This substance
s spread diffusely throughout the p h and 1s not ty
roncentrated to do serious damage. {t then flows towards the venous
system, with the result that the concentranon is increased and con-
ly the toue {1 e, demyell ) effect also, This may also serve
to explan why the demychmization 1s perivenous. If we assume that
the substance passes through the venaus wall, we asrive at a retrograde
spread in regard to the normal flow.
There 15 Litle suppost for Jacob’s theary that the demyclmization
is cawed by a diffusion of plasma (a hyperergic inflammation).

After this discussion of the nature of demyelmization we proceed
‘urthee with ous problem, The other types of wiral encephahtis
{pol itis, epidemic phalitis, herpes phalitis) scen 10
huldren of one year or younger show the same hustopathotogical
picture as in the adult cases De Vries can give no :xplanam{n for the
"act that these wiral encephalnides show the same picture in adults
nd infants, whereas 1 the case of the para-nfectous and post-
faccinial encephabtis the divergence 1s 5O great In 1949, Brante
ummed up the varigus changes which the composition of myehn
andergoes dunng Wfe Edgar found sigmificant diffesences ?e‘wccn
the chemical camposition of myehn in young and adult rabbits. It ss
sery possible that there 15 @ connection between this difference an
hemucal composition and the means whmify the myehin reacts n
lrying to compare encephabis of vartous etiologies, we must never
forget the wartng by Rivers, “no kriown virus aching directly on the
‘enteal nesvous system produces & penvascular demyelinating type
of encephalttis™, which may mean that here we are confronted with
0 entirely diffesent sort of Proces

We should now like to consider

s
whether of not we may classfy the
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changes scen i children as belonging to the fulminating microghz
encephahtis. Unfortunately, it is not possible to compare the rapidly
fatal cases in infants with thoss having had a longer course because
the latter are not available, Thus, we have to compare fulminating
and slower adult cases. First of all, we should Iike to go back to the
case of cluld P, described on page 35. De Vries wonders whether
this case might not be more suitably considered as 2 tovic vacemnia®
in encephalitis we should expect a much longer incubation period
Doring describes two cases, one of which, a man of 27, had an
incubation period of 13 days In such cases we generaily find a typical
microglia encephaliis, but here this was not found, De Vries mentions
the possibility of this being a case of slowly-developing mucrogha
encephahtis 1n which death was caused by a rapid formaton of
cerebral oedema. This would also serve to explain the acute charcal
course,

Pette (1947) divides the course of the microglia éncephalins into
vo stages. Frrstly, vascular did with stight i ions and
penvascutar gha (oligogha?), diy, the apy of demyet
2ation with pronounced collections of micro- and ohgo-glia and of
fat-granule cells surrounding the vessels Is it possible when we are
unable to find the picture of a microgha encephalitis at post-mortem
examination that convulstons have caused an carly death? Comela
de Lange rightly warns of the danger of postulating organic cerebral
damage when dealing with convulsions m children.

It would scarcely appear yustified to say (s does Gorter) that no
encephaliuis following the saccmation of young children 15 a real
post-vacaimal encephaliis (see Julus). Gorter believes that the
appearance of com ulsions in a child depends more on the conshitution
of the child than on the acquired itiness. This may be truc in some
cases but 1t 1s definutely not valid as a gencrahzation. The possibility
1s not excluded that (he same constitutional factor may cause 2 predis-
postion not only to the reaction with convulsions but also to the
cerebral reaction i the organic sense This, however, does not bring
us any closer to a solutton of the problem We do not behese that
We can say any more than that the possibility exists that convulsions
occur without any cerebral damage even though the two generally
~0 hand in hand,

N
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De Vries describes two cases in which afler an allness of one day,
the patients died 11 and 13 days after vacemation Histologicatly,
there was a clear microglia encephalitts.

Since the cases described as fufminating show ohgogla reactions
and areas of infiltration around the cortical vessels (arterioles as well
as vens), De Vries finds st dufficult to consider these as early stages of
mucrogha encephahitis, He has scen the “tovic encephatopathy” eleven
tmes in childrens of one year and younger, but has never seen 2 more
advanced stage. Thus, he lacks the trait d"union with the microgha
encephalalis. He suggests, therefore, that as long as we are unable to
prove that the vaceima virus s the cavse of the encephainis, we shovld
consides the “touc phalopathy” as bewng with the
vatonia Tather than the post-vaccinmal encephalitis. From our pomnt
of view, 1t has hitherto not been disproved that reactions in children
arc different from those in adults. We do see different pictures but
may these not be caused by other propertres of the ‘terrain™ (Comby)
We sce 2 parallel when we constder skm reactions* how often do we
not see eczema infantum disappear as the chuld becomes older” The
manner of reactiag changes with age Aad wha 15 sutprised when ths
child, now older, suddenly begins to have attacks of asthma® Another
example of dufferences in reactron is seen m the vaccinaton atself”
very young infants do not react to vaccimation by developing a good
amunsty, 815 afso known that young arumals do rot readily produce
antbodses: Doorschadt showed that the titer of anu-vaccrnia-
haemaglutination (an ndex of the mmmunity) is proporuonal to the
age,

gThe abose are alf separate wems which (at present) we are ppable
10 integrate.




CHAPTER 6

ETIOLOGY

We have scen in the preceding chapters that the post-vaccnial
encephalitis is a cleac-cut entity m which we can expect vanous
histological pictures (after the elmination of coincidental diseases
of the central nervous system occurring after vaccination) The
for umform histological changes described by earlier

2 have been derably weakened.

We now have to consider the factors that play a role i post-
vaccintal encephalitis. We shall sce at the end of the discussion that
a definite solution has not been found.

If we return once more to the Report of the Encephalitis Commssion,
1932, page 195, we read: “The chapter concerning etiology ts a painful
chapter After working on the problem for five years, the commission
1s as far from the solution as 1t was m 1925, when the question first
arose ™ Now, many years later, we read this passage agan and
realize that we have Jitle to add

We have learnt through the almost constant fength of the :ncubalzon
period that there 1s a connection between vacemation and the following

pt Most p bly, the b period for small children
15 different from that for adults (De Vries has recently pointed ths
out) and the pathological-anatonucal ¢changes n chiidren are of
another type than are seen 1n the majonity of adults. We canpot agree
with those investigators who constder encephahitis after vaconation
of very voung children camcidental (Jultus, Peeters and Neurdenburg)

If there 15 a relaonship between the ntroduction of the vaccme
o the body and inception of post-saccintat encephatitis, what 2re
the possibilittes?

(A) The theory of superifection Undr this theory we accept the
fact that the cowpox matersal s the carrier of
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{1) Bacternal contamunation. This would serve as the causative agent
for the encephaliis

3 Non-bactersat contamenation due 10 a concealed virus in the cow-
potmatenal which causes the post-vaceinial encephalitrs.

3) Touns

{8 The cowpot material activates a arculating virus. It could do
this by making the virus pathogenic or by lowcning the resistance of
the patient, thereby grvang the vicus us chance, This is the commensal
theory,

(€} The cowpox matenal causes the encephahtis

(1) The virus stself 15 ‘encephalitogeruc’,

@) The virus gives off, via a certain change, an intermeduate sub-
stance that has an encephalitogenic action

(3) The encephalitis is an allergic reaction to the presence of the virus

(A, 1) The possibility of bacteral mlection caused by the vaceination
was deserbed in 1927 by Aldershoff. He, as well as Pette, was able
1o cause septicaenus in rabbits by vaceinating them with cowpox
material containing the otherwise 1nnocuous Bacterum bipolarts

Pondman came to the concluston that vaccmated rabbits died after
the vacanation because of pasteurcllosis  The assumption that
Pasteurelfa had anythiag to do with post-vaccintal encephabiis was
"ot Substantiated Control saccimations with ncurolapine, 1n which
stenlity may be assumed, were also followed by clear-cut cases of
Postvacemal encephahis Convincing evidence has never bzen found
for bactenal as a cause of | 1 hat

{4, 3) The possibulity that a virus is brought i with the vacene and
5the cavse of the encephalitis, has never bsen proved It was Byl who
Worked on this theory His work, especially m regard to the herpes
"’:5 352 causc, nevet produced any conclusne ‘ﬁ'nd;f;ss‘
evaditi, amon, 15, d the p 2

of the vaccine wfho;tipcs vf:;s He recaived the support of Gl]de;
meister, Herzberg and Heuer, who demonstrated lmmungh;glc;\
relallcnsh\p beween the herpes and vacane virus Posu::;ee ?o mgs
Msupport of the herpes contamimation theory have MV‘“ n hu‘{‘l .,
Gorter, Blum and Bouer pomnted out that P"V’O“S)Y encepl ﬂéxs
following vaccnation never appearcd At that lime the vaccine id
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circulating encephalitogenic virus. More convincing 1s the fact that
post-vaccinial encephalitis alsa occurs when dfferent coMpox matersal
is used,

Experiments with animals have not yielded satisfactory restlts. It
has not been possible to cubture an encephalitogentc sirus from organs
of patients who died of post-vaccinial encephalitis.

Using cerebral tissue of the sane patients, it was only occasionally
possible to culture the cowpox virus, Verlinde, howerer, by vacvirating
& cynomolgus ape with 3 combination of cowpox virus and Cofumbia
8§ K. wirus, succeeded 1n producing an encephaliis which in pan
showed the histo-pathological picture similar to that of a microgha

phalitis with d himirati
In his dissertation, Hoclen discussed success in culturing a vrrus
from the naso-pharynx of pauents wath post-vaccimal encephalits
that was simelar to the herpes and cacephalitis lethargica virus,

Upon reviewing the above we c2n say: there are many arguments
1 favour of the activation theory but no conclusive proof. There are
many infectious discases to which the above remarks could appl
and yet we cannot consider that actvation plays a gbie
ther, s
As an example Jet us consider acute anterior poliomyehtis. We
know that duting epidenucs many people come i intimate contact
with the poliomyehitis virus (Biemond). Yet so few shov.\ chnical
symptoms! Nevertheless. very few chmcians doubt the etiology of
the discase, regardess of its electrve nature.

The h of act can play a 1dle and this
we occept (See the chapter on pathological anatomy in which e
described changes after vaccmation that were differemt from the

sual picture. Here we could have activation and lowering resistance

taying a sSle
' g’ibfmll &rh’:ns he has disproved any relattonship with the polio-
myehtis virus During an epidemuc of poliomychtis avery large provp
was saccinated and not a single case of post-vaccinial encephaliny
was observed Puntigam and Berger imvestigated al{ cases of poho-
myeltss i Vienna from 1951 unut 1956 to find out if there was any
difference m occurrence of paratytic forms of poliomyelis between

i h
two groups The first group was sacemnated against smafipor, the
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positnlity of' post-vaccinzat encephaliis but ghis is by no means
conclusive (Kaiser, 1801; de Caro, 1801; Freud, 1597; Comby, 1907;
Turnbull, 1912).

The following extract from the Report of the Encephalitis Commiss
sion, 1932, can serve as our point of reference: Wien a patient in the
course of typhoid fever dexclops osteomyelitis, or at the end of
Tobar preumonia a meningitis, no one would consider the actisatron
of an unknown virus as the most plausible explanation. The same
report continues: One would think in the first case of typhoid bacilli
and in the second case of pneumococci. If no typhoid bacill: and
no paeumococe: were found and if no other patkelogical micro-
organism were found, one would stll nof assume that an unknown
virus was activated. One would, however, ask: Why were no typhus
bacilli or pneumococes found? So much for the report,

Why special complications occur in these cases still remains a
mystery. This same applies 1o post-vaccinmal encephalitts The difficulty
i finding a solution is for a great part due to the caution which s
needed tn considering etologreal possibdtics.

Every neurologist knows of a case in which the parents teli of theic
child faling and thereafter showng signs of cerebral concussion.
After the accident the child is never the same again. Walking 1s
unsure and there are complaints of headache, with ot without vomit-
ng. On examnation we find an atava, and eye evamination shows
choked discs. We find other symptoms indicating increased intra-
cranial pressure.

The accepted story of events of trauma capitis - watfacranial haema-
toma ~ neurological picture is often 2 musunderstanding The cawse of
the fall appears, on further questiomng, to be insuffient. The child
has secently bren a little unsure wm walking and as result had fatien.
A temour n the posterior cramal fossa senes fo explain the entire
sequence of events.

This example shows us how cautious we must be m drawing son
clusions on the bass of signs and symptoms seenan particular sequenee,
In the above example a safstion was found How different i 1he case

of postaacctnual encephaliis! If we do not accept the virus ‘,'“"- a
bemng the causatng agemt have we another explanation? We have
mcd‘lo shawin the above that support in other direetions 18 acking.
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Is it possible to demonstrate the vacamia virus mn post-vaccintal
encephalitis?

After vaccination the pox pustule makes its appearance, 1t reaches
its maximum between the erghth and twelfth day. This 1s about the
same as the scubation pertod for the encephalitts and vaccinia
generalisata After the fifth day antibodies are produced After the
eighth day it is possible to demonstrate the specific preciputation
reaction (Knox, Finley)

In an ‘accelerated local reaction' we have seen an ‘accelerated
cerebral reaction” (Comby, Quendo) According to Ecksten the
virus circulates m the blood from the third to the tenth day,

From this we can consider the possibility of the vaccinia virus
causing a cerebral reaction during the peniod of viraemia, This possi-
bility 15 very slight smce we have seen that 1t has never been possible
to cause a picture of post-vaccimal encephalttis after the injection
of the virus. It 15 true that after introducing a large quantity of the
virus directly tnto anumal cerebrt encephalitis can be seen Here,
however, the technique used 1s so far from the patural course of
fection 1n post-vaccmial encephalitis that little information can be
hoped for by further experimentation in this direction.

Ravers has pointed out that no known visus that works directly
upon the cerebral ussue can produce a microgha encephalitis. Occa-
sionally, 1t has been possible to demonstrate the virus in the cerebro-
spinal flud and the brain tissue of pattents who died of post-vaccimal
encephaliuis

The fact that this 1s not always possible 1s an argument against the
virus as the ph factor. An for the virus as
causative agent 1s the fact that 1t has only once been possible to dem-
onstrate a virus other than the vaccia virus (Echo-virus by Verlinde)
Posstive findings on patients who dred after vacemation due to other
causes have never been described

The frequent occurrence of negative findings led to a belief that
there mught be a connection with what Levaditi called the ‘neuro-
infections mortelles autostérilisables” in which, 1n the course of the
mfectious process, all viruses are destroyed. This 1s supported by
the fact that the cerebral tissue of patients who dred of post-vaccinial
encephalitts was able to 1nactivate the vaccima virus
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Another possibility is that the virus 1s destroyed in the cercbral
ussue and that the products of this destruction, being carricd on
towards the venous system, give the fréture of a microgha encephafnis
(sc¢ page 43), Whether Libsrated phosphatase (Verimde, Kret, De
Vries) or some other demyelinating material (Wolf) plays a rdle hese
has yet to be proved. This might act as a staeting-point fof an evplana-
tion of the appearance of identical cerebral Iesions in the sanous
exanthematous discases: we could postulate a substance *X* which 1
liberated in the destruction of various viruses and which is responsible
for the histological picture. Whether, i addition 10 *X’, other sub-
stances are hberated which, in the case of different viruses, are not
identical has nothing (o do with the matter under consideration.
There are many attracttve aspects Lo this Iine of reasoning. but more
facts will have 1o become Anown before it gains support. Since none
of the above theorics are conclusive, other explanations were soughs.
A good one was thought fo have been found in the conccption:
allergy. This was first pomnted out tn 1927 by Glanzmann and later
by Van Bogaert. The ‘allergic reactton of the central nenvous system”
15, however, a difficult concept to understand and much has still to be
learned about it. We arc thinking in particular about the pictures
called allergic reaction, in which demyelmization is the foremost
phenomenon. However, there are other pictares descnbed: Van der
Horst describes the symptomatic psychosis and affergic reaction
following pertussts vaccination; Hurst, what he calls the acute
haemorrhagic leuco-encephahuis; and Jacob, many types of possible
allergte cesebral reactions.

An allergic reaction takes place by the sudden reaction between
anugen and anibody, whereby the mtensity of the reaction need not
parallel that of the ymmunity reaction Finley defines the latter as
a speafic buochenucal reaction. brought about iq the body by a
foreign body, which gries nise to 2 spectfic immunity or hypersenst-
wwity of the body {or that agent. Apart from this vague description,
fe says nothing concerming what may take place n the cerchrum.
Hansen, tn his book on allergy, charactenizes the alierpe reacnon by

three pornts:
(1) Sudden, parovysmal begmming
(2) Relatnely transitory character
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more or less infiltrated by Iymphocytes and plasma cells At the
same time we see inflammatory and reparatory growth of the gha.
The vascular dilatation s believed to indieate an carly invohement
of the vasomotor apparatus, which may actually be the initial stage
of the entire process. After the above stages, we see the :ppeamn;c
aof demyelinization, which may or may not be accompanied by damage
to the axons and pronounced growth of microgha, ohg(;glm and
fat-granule cells surrounding the vessels (see below). In some of the
acute cases death occurs so early that we see no demyehinization. (De
Vries believes that these cases represent an entirely different conditton,
He has scen this picture often in young children, but has never seen
d 1 ion.) Pette considers several factors imy in decidmg
whether or not tius pictuce will develop: in some demychmating

disarders the endogenic factors are most important, while in others
(eg- ¥ fe phaiitides) 1t 1s the exogenic factors which
are outstanding Other factors such as chimate, trauma, ete., also play
a r6le. Pette also attempts to describs a common mechanism for the
development of the demychimization encephalomyehtides. In order
for a reaction to take place, not only 15 the stimulus important, but
also the ‘Reaktionsbercitschaft’ of the orgamsm or tissue, which ebbs
once the reaction has begun, only to flame up again 1 response to 2
new and perhaps non-speeific stumulus. The reaction Is hyper-, hypo-
or an-ergic, depending on the constitution The stronger the antigens
antibody reaction and the *Reakttonsbereitsehaft’, the more intensive
will be the morphological answer (the allergic reaction). The ‘Reak-
tronsberetschaft’ depends on hereditary factors, age, honmonal
balance, etc., and these also determmne the tissue spectfiaity. To what
extent an antigen determines the localization and type of the disorder
is not known, but we do know that different allergens can gune
identical reactrons and that the same alfergen may give nise to sarymg
reactions  Khnge has pomted out that the conception of allergy
means & breaking away from the old tdeas concerning causztion and
\llness, which, as the responsc of a fivng organism to 3 nouous agent,
constitutes the essence of the pathology
Pette divades the d encey
considers 1o be hyperergic reactions. into four stages
(§) Vascular dilatation causing sfowing of stasts of the errculaton,

halo-mychudes, which he
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We have seen that there is still much uncertainty concerning the quas-
tion of allergy and that a comincing explanation of cercbral allerey
reaction has still not been arrived at. This is not to deny that m:u:x;'
colleagues, especrally those in the experimental field, have attempted
to reproduce a demyelization encephalomyehtis by means of
‘allergy”.

In 1904, Heller and Bertarell: discovered that repeated mjection of
a filtered brain extract caused loss of weight and sometrmes paralysis
and death in puinea-pigs Unfe y. the pathological ical
changes were not investigated.

1n 1925, Koritschoner and Schucinburg repeated these experiments,
using rabbits, and on ining the tissues mi pi found
congestton, oedema and nerve~cell degencration, but no demyeliniza-
tron. The above was completely restricted to the spinal cord. There was
no cerebral damage.

Ruwven, Sprunt and Berry, 1n 1933, repeatedly injected rabbits with
watery cerebral dueed

I or alcohol-cther estracts and produ:
what they called “an allergic encephalius’, The experiments of Lewis
and Loonus (1924) revealed that the antibody production of guinea-
prgs with active tuberculosts was greater than that of healthy animals.
In 1929, this was supported by expeniments with protein and horse
serum (Diem and Schoenheit), they found that they could artificially
raise the antibody production by the mjection of dead 1ubeseulosis
bacith,

In 1942, Freund published his findings on the powerful effect of the
of tubercul baciih bired with stenle Sanolm and

)]
liquid paraffin. )

Kapeloff and Kopeloff were the first to use the so-called Freund's
adypuvans with cerebral extracts in expeniments on apes :n:xd rabbuts.
in the Jatter ammals they saw the production of paralysis. but un-

ly did not trgate the { changes. )

More recently, there has been an increase n the number Dfpubl'xca-
nons concerming the so-called allerpie cncephatitis (Kabat, Wolf,
Bezer, Ofusky, Cazutlo, Ferrara, and many others). In alt these
experiments the encephalitis is scen most clearly tn the ape.

We see the following picture
(1) Foci around the seins and renules.
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5‘- ph. s ‘in apes. Phosph was, howerer, found 1o be present
in the vaceinia virus and in staphylococer, Ohtsky and Tal showed that
the sub; which produced a disseminated encephalomyelitis

mice may have been a hipoprotein (protolipid A and B).

Coloser administered dead tuberculosis bacilli in addiion to
fractionated cerebral extracts. With some of the fractions he was
able to produce an ‘allergic’ encephalo-myelitis. His opsnion fs that
a non-lipoid fraction of the (uberculosis bacilfus and a proteolipid
of the cercbral substance (probably a haptene) together form the
antigen.

In 1954, Wolf surveyed the many materials which were able to prod-
uce demyehnization. He placed great emphasis on the dificolues
of judging the results produced by these substances,

We have as yet no answer to this difficult but intercsting problem.
The question anises whether we must accept a relationship between
‘alfergic’ and post-vaccinial encephalitis despite the differences in
pathological anatomy and means of provocation. Ferraro and others
beheve that 1115 not necessary to deny a relationship on the grounds
of the diferences, as Jong as we are aware of being on dangerous
ground. It seems advisable to us to delay making a defimte statement
untit more 15 known concermng (he aflergie reacgrons of the central
NEIvous syslcm.

We should now like to mose on o the quesnon of whether factors
other than those aiready mentioned play & rdfe in the production of
post-vacainial encephalitis First of ail, 15 the type of vaccinc a factor?
There has been no satisfactory proof of this Perhaps a more complete
imyvestigation might prove f ble, but this 1s made difficuft by the
very sporadic appearance of the encephalitis. An attempt has been
made to restrict the number of cases by importng vaccae from
countries not having complications after vaccinations, but ths has
proved (o be of rio help .

In the Netherlands we hase scen cases of encephalins following the
use of this so-called ron-encephalitogeme virus (¥an Bowwdyh
Bastiaanse, Hemsussanden Berg and others) During the vaccinations
of 1951, violent shin reactions were [requently seen Some saw ths
as an indicanion that the sirulence of the virus might be a factor, buf
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i Judging the skin reaction we must not draw conclusions con-
cerning other reacting parts of the body By this we mean the general
smmunity and possibly the cerebral reaction Doorschodt pointed
this out 1n judging skin reactrons following sevaccination.

In England {David) an attempt was made to prevent post-vaccinial
encephalitis by dilution of the vaccine, but this proved unsuccessful,

In general it js accepted that there 15 no sexval predisposition for
post-vaccinial phalitis (Van gk Meumer) Falk
15 one of the very few who belteve 1t to be more common in women
than n men,

The geographical occurrence shows a very scattered picture, If we
consider very large areas, it is observed that post-vaccinial encephalitis
1s seen mostly m Western Europe, but there are also reports of cases
from many other European and non-European (Davies. Africa)
countries, Heinstus van den Berg considers the appearance in northern
countries more frequent than n southern countries,

If we survey the spread within one country, the findings become
less . Van Boundyk points out that in the 1920'
smafl communines were harder hit than the farger ones, while in
Germany Eckstein reports that the larger communities suffered more.
The significance of these facts has yet to be discovered

In 1950, Hemmes pointed out the grouping of cases in regard to both
location and time He wondered whether some factor may affect a
group of the population 1n such a2 manner as to lead to the develop-
ment of post-vacaimal encephalitis, but was unable to explain how
this would come about Several investigators (Kndpfelmacher,
Keyzer) report a higher incidence in the school years, but we must not
forget that the freqr of 1n this age-group 1s a
factor We may accept as proven that the risk is much less w the lowest
age-group (less than 2 years). Van Bouwdyk Bastiaanse reports a peak
of post-vaccimal encephalitss dunng the months February and March,
but this was refuted by oiher mvestigators (Hernstus van den Berg,

Meunter) The cases we have studied have been spread over the year
as shown m Fig 9.

Several imes cases of post-vaccrmal encephalitis have been reported
as having been preceded by head wpjunies {Schachter. birth trauma,
Levadii and Nicolaw, Bickers, Van Bogacrt, De Vries) In cases of
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Fig 9. Spreading of our 109 cases of post-vaccnial encephahies over the
year.

recent traumata, we might be able to think in the terms of (to put it
very vaguely) a lack of defensive resene. Another possibility has
already been d; that of the ization of the cercbrum by
the dcslro;ed brain llssue This may offer an evplanation as to the

b lic between cases in children and
ndulxs The younger the child, the greater the chance that it has
suffered (as yet) no cerebral damage (see Chapter 5) Sull another
possibility is that we see the reaction of an organ having a focus

nuUnorus resistentiac,
The theory of an sufficiency of defensive reserve may well receive

support from the fact that post-s accrmal encephahitis 13 also described
following other resistance-lowenng circumstances Mage reports a
case of post-vaccimal encephahitis scen 10 a soldrer who, after having
been to a party, took part in a track meet.

In the Netherlands the following obsenaton was made in two
Army battaligns The first was given regufar duty followng vacamnation,
while the second was restricted to hight duty, all other arcumstances
remamning the same The first battahion showed a defimtely hrgher
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rate of reactions, with an ipcrease in the number of neurological
symptoms.

Jacobs et al, saw a case of post-vaccrnal encephabiuis following a
tooth extraction This was also seen in our material, In the Utrecht
Clinte a case was seent d y which was p e
one week after The punenl d

The above data senve to suggest that vaccination should be follcmd
by a peniod of relatwve rest. In this way the patient’s reserves are not
wasted on mechanisms other than |hose that are connected with the

ofa ful

\V: have purposely omutted, until now, to mention a phenomenon
which 1s repeatedly reported in the Literature: the appearance of more
than one case of post-vaccimal encephalitis in the same family. This
curious, and not so very uncommon, phenomenon has given us food
for thought, especially when one considers the relatne ranty of the
disorder. It was this phenomenon, among others, which led us to

the followng il




CHAPTER 7

THE CONSTITUTIONAL FACTOR
IN THE ETIOLOGY OF
POST-VACCINIAL ENCEPHALITIS:
A LITERATURE REVIEW

We examined a number of famulies in which one or more cases of

post phaliti: d. (For description, see Chapter9)
The purpose of our vestigation was to discover whether or rat
the ¢ of post. inial halitis was d ined solely by

f

exogenous factors, and, if this were not the case, what other factors
play a role. We were curious as to what réle, if any, the constitution
played in the genesis of post-vaccinial encephalitts, This hinc of
thought was not original. Earlter reports had pomted in this direc-
tion,
In reviewing the Iiterature we sce that in the twenties, Echstein twice
reported the occurrence of two cases of post-vaccinial encephabtis
in a single family. It seemed steange to him that a refatively uncommon
disease should appear in members of the same famuly and he therefore
published the cases.

Netter (1929} did not feel that the invasion of the central nervous
system by a virus was the only factor to be considersd in the etiology of
post-vaccintal encephalitis.

1€ the central nervous system feacts, there must be a certain amount
of susceptibility This susceptibility would be eelated to phenomena
such as intellectual precocity, surmenage and heredity. In actual !’;\Cl
he pointed in the direction of a constitutional element in the orign
of post-vaccimal encephahitis.

In 1929, Brouwer gave a lecture for the *Medical Curele” of Amsters
dam, He discussed the above-mentioned views of Netier and was not

enthustastic about this Iine of thought. He expected more results (mr:
exp with various moculating matceral followed by patholes f“"
anatomical control. Luksch, the same year, stated that in nddun:’
to the vaccme the disposttion of the patient ¢annol e neglected.
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Van Bouwdijk Bastiaanse reported the familial oceurrence of post-
wvaccintal encephatins,

In 1930, Hutter described various p d with the
problem of the ctiology of post-vaccineal encephalitis. If, in one famuly,
we see several cases of post-vaccinial encephaliis within a period of
two to three years, then the followng possibilities exist:

(1) There ss a virus circulating 1n the family.
{2) There is a farmbial predisposition.

He claimed that 1t 15 the Kind of immunity that 1s important and
that this 18 predetermmed and hereditary. It 1s possible that at the
present time weaker constitutional types may be able to live longer
and therefore increase the chances of developing post-vaccinsal
encephalitis. Secondly, that the ‘dystrophic diathesis” (wntestinal
complamts, mucous membrane secretion, serious dermatological
conditions) may play a role.

All of the above must be studied more mt:nsw:ly. paying special
attentton to d: dmlhesxs, lymph:
rachitic drathests, sp 1 and enures:s.
Thus, however, cannot be done by one m\'cs(lg:tur.

In 1932, the Report of the Encephahtis Commussion appeared.
On page 31 we find reference to the occurrence of post-vaccmial
encephalitts m grandchildren of two sisters, 1n one ¢ase two brothers
and in two othercases two ststers. They also mention that 1n the Rolle~
ston Report this cowncidence ts recorded four imes They make no
definute statement, however, as to whether or not a famial predis-
position plays a role.

Van Bogaert sees the predisposttion in a different hght than Hutter.
He assumes that if the skan 1s not able to block the antigen the centsal
nervous system takes up the task This may lead to an encephahuis,
but that depends on whether or not there 1s a congenital or acquired
weakuess of the bral barrer (D neurale).
In 1937, there was a congress tn Belgtum which delved into the problem
©of post-vaccinial encephalitis.

Meunter, tn hus paper, rejected all suggestion of famihal or hereds~
tary predisposttion Van Bogaert pointed to several other posstbilities
He considered the posstbility of the eustence of a vanation of allergic
disposinon, synchronous with the change of sezsons Thus, 1 addition
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1o the indwidual, famibal and racial factor, may gite us 2 bets

ding of the problem. As an 1l ion of possible cons
tutional factors he cited a case of Couvreur. Cousreur had seea
patient who had exhibited a temporary decline in scholastse sbiliy
During this decime the patient was vacemnated and reacted with 3
post-vaccinial encephalitis.

Van Bogaert advises that in children special attention should be pzd
10 neuropathy, coavulsions, eczema, status hymo-lymphatiers
tuberculosis and asthma,

Drogenduk, in his book. Encephalitis Post-vaccinalis, ponts out
posability of a ‘certain famibial predisposition”, In the same yeut
Comby clumed to see a el fup between pathic heredis
and possible vascular disturbances. We also see a change of thought
m Brouwer, who now says that the vaccine damages the brain only
of an endogenous predisposttion exists.

Kokken, in 1940, shared this opinion when he said: “le virus det2
vacem rlest pas le seul facteur en jeu mars le terrain joue une role
primordiale st non untque,”

Wigand, i 1942, in an article on encephalomyelitis following
German measles, said the following “Da ja in jedem Fall voa pot-
wfektiosen Encephalitis das Verhalten des Organfsmues i &
Entstebung des Prozesses von wesentheher Mitbedeutung ist, ‘\Cfd‘f
wir jeder Anomalie des Gesammithdrpers zu beachten haben
Bremond (1946), i tus textbook, described the importance of heredity
n post-vaccimal phalitss and emphasized the fmp of
recording a detasled farmitial case history :

In 1947, mass vaccination was started 1n the somh of the Nether-
tands. Ttus appeared necessary owing to the spread of smallpot from
Belgwum. The result was an wnceease in the number of cases of post-
vaccinial encephalitis.

Later, Keyzer and Nieuwenhues pubhshcd an artecle in uh::h;:g

twice described the occurrence of two cases in the same famly. o
were, however, sull scepucal wath regard o predisposiion e
defended this standpoint by statmg that the vacciation © ;u-
fecble-minded patients did not produce a single case of enéef’
s
; il
Stuart (1947 48) recapuulated the theory of an ndividpal famie
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and regtonal predisposttion without throwmng any more light on the
subject

Tn 1948, Cornelia de Lange reported a case of post-vacamial ence-
phaliis 1n a patient with clubfeet A brother of the patient died of
a spina bifida aperta.

Gorter, in 1949, told of a patient whose brother was a mongoloid
hiot, He accepted a certain sensttivity in the enology of post-vaccinial
encephalitis but he did not go on to explain ths sensttevity.

Doetsch(1949)reported an interesting observatton Uniovular twins,
6} years old, who had previously demon;tra:cd lhe same reaction-
pattern for i were vacei ) ly with a younger
brother After 13 days one of the twms reacted with an encephahtis,
On the grounds of this observation Doctsch tends to accept the theory
of a neurotropic wirus, In the same year Hofbauer published his
e with sub i Only once did he see
encephalitis The child came from a family with many cases of alco-
holism and feeble-mndedness According to this author we should
accept an hereditary predispositron 1n diseases of the central nervous
system. During the discussion that followed the Congress to Combat
Smallpox and Post-vaccintal Encephalitts (Hemmes, Kramer, 1950)
Kramer reported two cases of post-vaccinial encephalttes in a brother
and sister who had been vaccinated, the one two years after the
other He dered the possibility of p p playing a role
(see further)

In 1950, Van Bogaert once again dxscussed predisposition m an
article the p fe mn one of 1

set of twins The twin slslcr suffered a mtmngms 9 days after stmul-
tancous vaccination.

During the period 1948/49 there were 15 cases of post-vacainwal
encephalitis yn Stiermarken. Falk (1950) put this sudden increase
down to a special neural predisposition of the inhabitants,

In 1952, Hutter repeated his defence far the constuutional factors
and pointed to the imp of the

In 1953, André-Baltsaux gave a detaded review of the ‘facteurs
préparants’ the gist of which 1s as follows-

He asks whether we should consider post-vaccinial encephaliuis as
the activation of an already mantfest process m cerebro which 1s slow
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and insidious in growth, He cites cerebral complications falioazs
measles and vaccination in patients who were already sufferng frez
diseases of the central nervous system, Or is the problem one eft
*fragilité neurale? He gathered the following material from f
existing hterature,

Bennenutiz Patieat with post-vaceinial eacephalitis. Age 25 months. ¢
was nervous and irritable, Congenital paralysis of the palate and parhis
of the N. Facialis. Grandfather was an ajcoholic and mentally st
Father was a sleep-walker. Brother was an epileptic. .

The second case was that of a fecble-minded child suffering from Lii¥s
disease. The symptoms of the latter became more severe after vacinauss
Taccone: Family of 12 chuldren, Parents are healthy, Two children ded
very young. They exhibited premortal convulsions. The patient Wi L‘:
Hith chiid. At the age of 3 he had convalsions and was mentally nuﬁ%ﬁ-
Al the age of 13 he was revaccinated and a post-vaceinial encephalits
followed which had a fata) jssue The author suggests that aﬂmuonk‘
paid to famihal constitutional factors as well as to previous pered
disorders.

Rigottr: Woman, 38 years old. Grandfather on the father’s side w38 piaced
1n a psychat i Brother extubited pertods of mel: “’TE"
first vaccination took place at a young age Dunng thus same pened ‘"‘;
had measles. At the age of 24: psychiatric treatment; 37: cholecystitss ]a“
colitis, 38: after second vaccination the pauent suffered an encephalf
which left fasting euphonia and neurologic symptoms

Duken G, aged 18 months Nine days after vaccinauon the vnﬂ
recerved 2 frontal contusio cerebri. The next day she went jnto 3 t:mﬂ
and develaped fever and a night-stded hemplegia. Her father exhitd
convulsions after vaccination (at the age of 1).

Grandfather 04

nic headsche

f 2 Ted
2l

s

Resta P 10 years ofd with post-vacernial encephalitss.
father s side aleoholie Father 18 very nervous, sulfers from chroi
Mother 15 an alcohohic. The patient was vaceinated at the age O

fak 1, "l h i

days afterwards feverand ped. I
) Emitepsy as permancnt complication.

3 arucular theu™

o
Durng ths N5
¢ foped

Regotts Woman, aged 42. Between the ages of 20and 2
tism, After pregnancy n 1942 patient suffered phlebins
she was vacunated Six days after vaccinaton an encephalitis dove
Permarent complicanons deseloped i the left 2rm.
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M:)er: (19_70) Young Biy} with glo%lo.nepbnns Was vamnared. Ten
dayy after \raq-mauon an encephalui: dey, lopeg,

Da Villy In thice Cases ot‘posmamnml encq,ham.s the Patieyy, Bere of
the tayy Slengey type Tug onhep.znenls hadaq hnn‘dnary tamny (lubertulosls
and alcoholurn n the Iarmlyl

Albcrlo Mugy, 11915')' Tug ch:ldren su)?‘enng from, smsrnophyha dey, elopeg
enewh.:lms p(xsl-mmmdls.

2 Var, Boy, 8 Yeary old Falber snIYen»d from dclmum l"m:cns wih
SUicydy) lenques l&anem: aslhrmc, adenupqlh}’, tmcheo.b!onchms.
d fary,

m!w&pobfadenilu and fy nxusmsln Follaumg Vaccmmon an L"k‘cph.]hll:
developcd With hauucinanons. Healrd CDmgle(tly

André-liamaux Writes "Cvm’u'nc: d elmmanons Iheurnan:males,
Vaseyp,, Tes Qorye, Omme Hes Pop o 3
an Bogaen dang seg rtchcrches SUr Jey dézcrmmauon.r “Redphan.
Uques S exany, emes o de Mlaineg tnoéphnlu:s diteg allerg:qu:s
Sang Qu'on Puigse o actucllcment se prom:n T Syp Iy Yaleyr de
feur mc:dan‘e. Op Peur é!a'dcrnment Con, T st, st
sngmﬁmrmn Pous fog m:’oquons 6t dapg l':gnoranoe O% noyg SOmmes
€ncore dup méchznume hysrg. BiqQue de Cerd, s sy s
Plus

Daser Erorher ang Sistep vaccm.mu s:mu"anmus'y Borg, thlld’!'n dreg,

12 and 1y days latey,

Kmmer (1925/26) A famnl,v With three child!tn. In 1923 a gt dieg of 5

fbercyy, CRigitrs foh‘owmg vaccm:mon Thiy “oufg Very POssipyy, haye
N an encephahns post»v-knmahs In 1917, her 6_year-ofd brulbez dieq

af po:qu:mml encephnlms

Fancoy, Elgm-,vear-old boy At the e org Monthg " 1ngany hag
POx ang , tommuuo Cerety, Tuelye days 2fter vﬁounanon an enm:halms
declopcd A bro!hrr, age 124, Wh bag SUfere from ENureg, Rocy,

o o Lrng
“nul L2ty Year, o vacunated threg dayy late, e 5 dlﬂercnl‘ Vacere
On the 2 da he Devey,, an ep, B <chyg, Fered,

o e Uzes,
req'.u-rnmenz les mnoms Dune émlepsle mfnd:mquc 2 nop trconnm“
Thys Ty hojg e gy, Some Patigy bur “Nainyy 0 far a1y
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The material investigated by André-Balisaux himself was as follows:

Family van G. The eldest child, a I13-year-old boy; encephalius port

inialis. As a lrcation there were inthe
electro-encephalogram. The second patient was a boy of 10, After pot
vaccinial encephalitis he too showed changes in the electro-encephalogam.
The third boy was not vaccinated. He had a npormat encephalogra™
Father: healthy. Mother: fragide, nervous, with tendencres to apaem.

Family G. Eldest child* Male, 30 Congemtal bifateraf deafness.

Second: Female, 25. Noymat

Third: Male, 28. Pleurnstis.

Fourth; Male, 22, Post-vaccinial encephalils.

Fifth: Male, 20. Rught-sided deafness.

The first, third and fourth were vaccinated at an catly age The fourls
s an hatrtis following ion. The followmng is his
personal history:

Three months old: chickenpox. Seven years ofd: nephntis followig
scarlet fever, Healed. At the age of 22 he was revaccrmated and developed
an halitis which lef 2t h changes. The
third and fifth had electro-encephalograms that bordered on the abnormat

André-Balisaux fhinks 1t possible that before the fourth wi
vacomated, shght changes had aleady eusted in the electrd
encephalogram as an expression of neural sensitivity; the encephatitis
accentuated the changes, The following conclusions were drawn fre
the above*
(1) The panents did not exhubut @ more than normal allergie oF
vaseular disposition.
{2) Predisposing factors are:
{a} Somatic trauma.
(b) Psychic trayma (probably ongiating as a result of vaseulat
changes or changes m the cquil between the end and
aufonemic system)
(¢} Toxcanfectious conditions

Under (a) are taken o account factors such as cooling. 0\<;
heating, etc Owng 20 changes brought about i the pcrmcabdn‘y,d
the vascular system, these factors can be fatal during entical Fvcn ;
3) Owing 1o the of the p an
preparatory factors. a sensitization of the central of

posing
r«iphua)
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nervays system anses This paves the way for the so-calfed ‘netro-
allergic reaction’,

(4) Recurrences are very rarely or never seen, thus a very strong
immumty must eust, This last conclusion 1s difficult to support.
Once a pattent has suffered an encephalitis post-vaccinialis a re-
vacctnation s generally not indicated (see page 127).

(5} 1t 15 strange that other processes play a role in the sensitization
of the cerebrum The author (A -B) of the opimon that an infection
can bring about two separate condrons. The first s a spenfic im-
munuty. The second, a ‘parallergic’, which carries the reaction possi-
bulity in 1t for diseases in the same group

(6) The clectro~cncephalogram may be able to tell us something of
the future reactions.

The degree to which the observations of André-Balisau support the
above remamns to be scen

The description of the clinical phenomena, espectally if one examines
the mcubation perrods, ndicates that care must be taken it many
cases before drawmg concrete conclusions, If these investigations
are to be vald we must be strict 1n our choice of material. We feel that
a more complete examination 1s necessary. Without this an accurate
evaluation 15, in our optmon, impossible.

In reviewing the literature we found an article by De Morsier (1955)
that seported an observation made by Guttmann A S-year-old child
suffered an encephalitis post-vaccinials that was followed by a hemi-
paresis It also became subject to epileptic fits As treatment for this
complicatron an operaton was parformed which proved fatal, At
autopsy the corpus callosum and the vermis cerebellt were absent.
Both of these defects are classified under the heading of cranio-
encephalic dystaphia,

I seviewing all of the matertal 1 the ltevature we are struck by
the frequent reference to constitutional factors, which may play a
téle 1n the etiology of post-vaccimal encephalitis In our climic we
also observed tendencies m this direction In our out-patient depart-
ment we saw @ case i whuch a chuld has secondanly wnfected her
mother with vaccima virus Both mother and child suffered a post-
vaccunial encephahitis The mother retamed symptoms of diencephalic
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disregulation as a permanent complication, The family history shourd
the following peculiarities:
§1 M: aged four, profuse bleeding from nose and idneys
S2M, $3 M and F M: enuresis nocturna. A, enuresis Roctarm
until the age of 10. Spina bifida occulta.
S P: Bilateral clinodactyly of the Sth digits and sacral hairgroath
A second case was as follows:

Family v. d. V. Parents and seven chuldren wanted to emigrate to Canads.
Vaccination of the entire family was necessary, The parents had be
vaccinated previously but not so the children, The oldest child, a boy of B,
was admitted to our chaic. On the J2th day after vaccination he developed
an encephalitis, We found that, in addiion to the encephalitis, the chld
had gl hritis. Both i d d Iy Onthe
15th day after vaccination we examuned the entire family, 2. On the 8th day
after had a h he and of 40 6° C. Emouord
Jability followed. Felt apathetic. During examnation the patient mpressed
us as being fecble-minded. The patient had a nght-sided Babinsks-reflet
and dubious Gordon and Oppenheim reflexes M: No complamts folowirs
vaccination, Exammation: shght funnel chest and clinodactyly. Fi* Ar
12 years. Ten days after had fever. ion: Therdt
“en Bateau™. High night shoulder. Posttive Oppenheim and Gondon
reflexes on the left S7-Age9 Seventh day after vaccination bad a temperd-
ture and headache. Examination: shight funnel chest, High palate. Rught
shoulder higher than the Jeft, No neurological symptoms. F2. AF‘
Seventh day after vaccination fever. Examunation: Slight funnel chest No
neurological symptoms. Patient 1s most probably feeble-minded. Gﬂ“’:
attend normal school. S2. Age 6. Was ill from the Sth to the 7th day
following vaccination. Felt better for two days but on the 9th day lf"’:
became ! High and i . “‘h‘i‘“‘
clinodactyly No neurofogical symptoms 53 Age 5. Cranky and hatles
after E us as beng fechk—mmdﬁ
Specch retarded Enurests nocturna No neurological symptoms PM dx‘
at the age of €6, of a heart attack Af M died at the age of 35 Am}c‘;
was climcally diagnosed Suffered frequent nervous break-downs F
and F P were both 1n psychiatric institutions. £.2 P+ hydrocephatus

1 encephalis

t with post-vaccinia
Conclusion In the famly of a patient with p 3 other that

we were able 1o find neurological symptoms in member: b
the patent This examination took place 15 days after \:.:mn:mv;\
The famly exhibited a famihal burden m the form of signs of &F¢
status dysraphicus and psychatae disturbances.



CHAPTER 8

CONSTITUTION AND ELECTIVITY IN
INFLAMMATORY PROCESSES OF THE
CENTRAL NERVOUS SYSTEM

In 1952, Sillevss Smitt published his article “The prevention of post-
vaccimal encephalitis™, He discussed whether one could prevent a
large number of post-vaccinial complications by carefully selecting
patients for vaccination, In view of the fact that so lttle concrete
information has been obtatned after all these years of investigating
the exogenous factors, Sillevis Smitt suggests further study in the
direction of the endogenous factors He wntes: “From everyday
clinical expenentes 1t appears that all inflammatory processes of the
central nervous system under which falls encephaliis are actually
“Auslese Krankhetten'. The freq) is d by the concept
of *electmty’, since we see only a small percentage of those exposed
to the infection actually falling 111.”

We see very few cases of encephalitis following measles just as we see
very few cases of chorea minor following rheumatic fever This makes
us feel that m addition to the exogenous factor an endogenous
predisposition plays a role. We see this in the hterature and 1t is
more or less evident in our own expenience. It is, therefore, probable
that this predispostion determines whether the nervous system will
be nvolved i the disease process. This view was also expressed by
Pette 1n 1929.

He pointed out that investrgation of acute infectious diseases of the
central nervous system has yielded results with regard to the causative
agents, yet the problem of the pathogenesis has not been solved
He feels it to be necessary to consider the endogenous influences
order to gan further msight into this problem He stressed this when
he discussed post-vaccimal encephalitis In 1933, Curtius published
Mulnple Sklerose und Erbanlage In this work he discussed the
genesis of multiple sclerosis from the endogenous pont of view, e g.
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the hereditary factors. In this way he drew a parallel begween the
pathogenesis of multiple selerosis and post-vaccinial encephahis T s
approach involves the constitution and on this subject an extensaz
mass of hteratere exists. It does not lie within the scope of the prese!
work to go into this in detail (see the work of Stllevis Smutt and
Kuiper). However, in order to understand the cancept we arc ds-
cussing we shall try to define it in bricf.

The sdea of constitution is very old, At first jt was a very stae
concept in which every individual d a definite constil

p
With Hypocrates we sec the concept of constitution acquiring 8 more
dypamic aspect. Through the mixing of the four body fluids. ):Ha?
and black bile, mucus and blood, the health of the indnidual is
determined. If the correct ratio exists between these substances #e
speak of eucrasia, If this is not the case then we speak of dyscrav2

We do not intend to follow the complete development f?f the
constitutional way of thinking, One thing is certain and that Is ihat
the more *causes® of discases were discovered, the less importance #3¢
attached to the constitution.

In the past several years the laboratory diagnosis has made such
enormous advances that the concept of constitution is 1o longer
considered when searching for a diagnosis. What do we now under-
stand by constitutton? "

Every mdwidual originates through the union of f“o sex ¢t if
The fertiized egg that results carries with it a certain nymbzr o
chromosomes, These are the material carriers of properties ar{d form
the *basic material' from which is determined what potentials n'}’;
developing mdyvidual will possess. They form what is generally C:;' re
the genotype. As soon as the individual begins to d:\:lop’rl;‘
appear, bestdes the hereditary fectors, the factors These
will determne which of the heredstanty acquired factors will become
manifest, 72 what will become of the phenotype. These 3nﬂu="“‘;
also called the ‘mitierr’, determune how the indisidual will P"‘“;
wself The milteu does not begin after birth; it has an important feld
n the embryonic stage

Wortman gives the followng description:
advances the more the phenotype takes over !
death makes of the genotype an absolute phenotype.

“The more that hfe

he genotype Wt
*n a povied ©
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development Stockard comes to the following conclusion: “Without
a genetic basis there 15 no individual and without a suitably arranged
complexity of environment the complete genetic basis is unable to
produce the normal individual™,

1€ we regard the adult idual ding to tus app and
his reaction possibilities then we are forced to consider both compo-
nents separately If we consider the constitution we encounter the
same problem The outward reaction of an individual to stimult 1s
determined by the genetic make-up and the changes made by the
milieu There are two alternatwves*

(I} These reaction possil d
and pulieu factors, are called constitution.
(2) The concept *constitution” is reserved for the part of the genotype.
Julius Bauer described this as “the sum total of an individual’s charac-
teristics as they are potentially determuned at the moment of
fertilizanon™.

Peust described the constitution as *“der Ausdruck fur die spezifische
Art der biologischen Beschaffenheit seines Trigers, mit dem Leben,
senen Widerstanden und Schidhichkeiten fertig zu werden und bildet
damit zugleich den konkreten Ausdruck fur die korperliche, geistige
und seeltsche Erhaltungsfahigkest shres Tragers™.

If we take nto account the changes of the reaction pattern as
brought about by the milien then we speak of the ‘condition’. In
this last case we can also speak of ‘pheno-constitution’ We can then
cunslder the concept consulunon as described by Peust, by the word

. The phi 15 partly expressed by
thc morphological appearance and also by the reaction pattern of
the indwidual Tn this respect we have to keep in mund that every
reaction which takes place does so not solely through the condition
but that at the same time the reaction changes the condition 1n a more
or less charactenstic way In this way the reaction to a disease-
producing agent will be determined by the pheno-constitution. After
this reaction, the individual can react to the identical stimuli in a
different manner It 1s obvious from the above that the whole of the
function and form exists 1n a close harmony This close connection 1s.
also expressed m Kretschmer's Korperbau und Charakter He writes:
“Das Problem Form und Funktion steht vom ersten Beginn hinter

by genetic
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unseren Untersuchungen itber die korrelativen Zusammenhinge &
psycho-physische Personlichkeit. Form und Funktion sind ke~
Gegensatze, sondern zwei Aspekte derselben Sache.”

In the ph itution or condition we also scc an expressas
of the basic geno- itution, We can, therefore, expect thit by
examinmg families with regard to constitutional make-up we il
find many similarities 1n both form and content. These can et
determiming factors in the origin of predisposition In other words,
itis this inheritance on the part of an individual that gises 2 patheloz-
ical process its chance for d P We can theoretically classfy
pathological reactions as follows (Polman):

(1) Reactions principally determined by hereditary factors

(2) Reactions principally determmed by the milieu

(3) Reactions determined by the equilibrium between genes and
mmheu.

It is self-evident that transiton forms exist. On these grounds,
Polman came to the conclusion that it 1s impossible to make 3 sharp
distinction between hereditary and non-heredutary diseases Em’_\r
individual reacts to an external agent in @ manner charactensti o!
his particular genetic make-up. This same idea s found in the maﬂg“’:d
address of Biemond. Even in diseases that are known to be determ® .
principally by heredity we sce an equilibrium between genetics a]"o
the milieu. In this regard Bremond gave a splendid example He 3l
points out that 1t 1s impossible to speak of homology and homotyf<s
1n reurology for the following reasons:

(1) The geno-type may not be completely d
cxpression)

(2) Some syndromes need a specific genetic ©
as a source of great vanety.

(3) A gene can sometimes express itself in man,
Wilson's Discase (central nervous system, liver and cornea)
the so-called pleiotrophism In this way the homology and Mmiﬁ
are surpassed by the heterology and the heterotype. This s "p'“hrn
by Kroll when he sard ‘das a-typische wird typisch’, Curtius. o
considerine the heteropheny 1n inhenited neurological -d‘mmam
pomnted . the impossibility of a sharp distinction in '.h" e
Accordn  » Curtius, we must view the occurrence of real*Um

eveloped (inadequaté
omposition. This acts

y different woy3 38
This is
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bedmgte® discases in familtes with hereditary, organic (nevrofogical)
diseases 1n such a way as to take into account the hereditary disposi-
tron. This dispasition ts closely related to the inhented defect of the
‘Anfage” of the central nervous system. Biemond points out that all
of this fies within the area of preventive medicine, We are concerned
with recognizing the basis on which certain novae get thewr chanee to
develop Siftevis Smutt stressed the importance of the constitution
in the genesis of post-vaccimal encephalitss.

We have seen that maay years of searching for evogenous factors
has not yielded the expected results We have no convincing theory
coneermang the genesis of the disease, We only know that occasionally
after vaceination there is & reaction on the part of the central nervous
system and that this nervous system belongs to a reacting indrvidual.
Is ot surprising therefore that we should approach the problem from a
different drrection and now ask what conshitutional properties are
10 be observed in a patient with post-vaccual encephalis? This 15
an attempt to discover the conditions which make one susceptible,
We must reahize that the consttution s not the only other factor
besides the vaceine, The condition of the vaceinated person probably
plays an mmportant role {see Chapter 6).

Reststance will be met from those people who feel that trying to
approach the problem m a constiutional way will discourage advances
m therapeutic directions. Thrs will happen because of the premise:
“It is constitutional, thus Iutle can be done™, We definitely do nat
beheve this On the contrary, we believe that it our therapy be rattonal
then we have to consider the constitution within our feame of refeence
i we do not do this our therapeutic Tesults will definutely suffer,

The study of the mfiuence of i factors m
drseases has previously been carried on m other cases We mentoned
the work of Curtins with ruuluple sclerosis He compared the findings
w famidics of patients with multple sclerosis with a control group
He found significant differences with regard to stigmata m these two
groups,

I we review the vanous strgmata in the teported 1nvestigation we
are impressed by the heterogeacous pictute. We find properties whose
wmtportance ts not fully vnderstood In thus regard we should hke to

parat out the danges of putting too wuch emphasis on symptoms
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whose value cannot, at present, be assessed. Wagner von Jauregg gne
a warning after the work of Curtiys appeared. This was espeen’y
agamst the exaggerated importance given to heredity examunatien
Curtius also reported constitutional factors as playing a rdle m tshs
dorsalis,

The problem of the constitution has also been spoken of in relation
to encephalitis epidemica. Stern, however, denies that it plays a réle
Villinger (1921), Peust (1924) and Klaus Jeasch (1939) conducted 3
investigation and came 1o the conclusion that before one sequirts

phahtis epid a predisg has to evist.

Curtius points out that in the examination of the constitutiond!
factors specral attention must be paid to the following ponts:

(1} A special topical disposition.
(2) A general neuropathic constitution.
(3) An extra-neural disposition,

The topical disposition is very often seen in a particular famly
reaction pattern, We sec families that suffer from a high number of
changes m the strio-paltidar system. Curtiws reports the predispositt
for diseases 1n the anteror motor cells, He points out the combmnation
of poliomyehtis antertor acuta and Duchenna-Aran’s Diseasc. e
have seen a patrent who during his youth had suffercd from PO’"‘;
myelitts anterior acuta and at a later age developed the picture €
amyotrophic lateral sclerosis. We have not been able to dcmonslr:{ﬂ
from the available mformation a topical dispositron of the whit
matter (this 15 the arca in whrch the post-vaccinial cnccpha!ms'octurg

We have attempted to find a general neurepatiuc comml.xl.wﬂ {;’m
as far as posstble, to d ate an ext 1 dist
coneept ‘neuropathic constitugron” has grown during the Tast ccnruz‘

tn 1857 the work of Morel Trairé des Dégénérescences ﬂN’“’J
He introduced the concept ‘degeneration’ into the medical f;tlh-
especially 1 psychiatry, Féré (1894) then launched the idea ah >
famlle neuropathique’. He described m various hmmﬂ'agd‘i:'
percentage of neurosis, psychopathy and crimmality. He point ot
the correfanion that evsted between ncurologlcnl diseases and }m
so-called ‘stigmata degenerationts® and hinked in this way degeneraty
with neurologicat changes

Looking over the sos-cnntd stigmata, which are considered 1o B¢
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tndicative of a defective coastitution, we are confronted with a
strange preture. To get an idea of how the problem of heredity was
approached in those days we have only to consider that Féré felt
that coitus after a funeral would result in an individeal who was
basically depressive. A long way had to bc (mvelled before these
concepts could be i d in a fi ble manner.

1t was Bremer and Curtius who succeeded i m pumng the relation-
ship between the stigmata degeneratiomis and neurological changes
mto a systematic order, This line of thought was introduced to the
Netherlands mainly by the work of Siftevis Smutt.

How do these stigmata originate? It 1s generally accepted that they
oceur through mutations. These mutations cause the majority of
changes in the places where sensuvity is the greatest Since the sen-
sitwity to changes 1n the milien is greatest where the differentiation
ss the furthest, it 1s not surprsing that we can observe the results of
the changes so manifold tn the area of the central nervous system.

The resulting tendencies, being genetically bound, are passed on to
the following generations, In this way we can see ndividual consti-
tutional properiies manifesting themselves as familiat ones.

In our examinatton we have paid special attention to.
(A) Morphological changes.

(1) The classical heredo-degenerative disease pictures These are
Progressive duaing Iifetime.

{2) Macro-heredo-d These of p
a i d are constant hout ife,
(3) The stigmata d or Under this

heading fall the s(lgmzta of the status dysraphicus (Bifl)
(4) Other neurological pictures {epilepsy, etc.)

(B) Endocrine-diencephalic disturbances

The endocrine system 15 centrally regulated by the hypothalamic-
Pituitary system, This area 15 functionally and anatomucally 1 very
close contact with the rest of the central nervous system We considered
" adwisable to give the endocrine system a place when we studied the
aberrations of the central nervous system
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(C) Vegetarive regulation disturbances.

These are difficult to determine by evamination at an out-patee~t
clinic. Only with very clear-cut changes and rehable case histores
was it possible to evaluate vegetative disturbances.

(D) Allergic stigmata,

In view of the fact that there are many investigators who accept 2
allergic genesis of p inial haliti idered 1t

P we
destrable to draw special attention to allergic stigmata. This was
done in the first place with the goal of finding out whether a correlatica
eusts with the ‘allergic predisposition’ of the nervous system, nd
secondly because these conditions are a part of the concept 'acuro-
pathic constitution’,

If we take groups B, C and D together then we see that disturbances
n one of these groups very often coincide with disturbances 1 the
other groups. The function of the endocrine system is very closcly
tied up with the vegetative nervous system. We see this m everydiy
phystological mechamisms. The ‘day rhythm' shows a very close
relationship between the two (Gathter). Also in all of the ph)swlogwxz
and pathologreal changes that take place in the endocrine system »&
sec changes occurring in the vegetative system. During pregrancy
an increased reactibility exists on the part of the vegetatise nenous
system The symptoms of vegetative lability duning the climacteriun
are well known, just as we are all familiar with vegetative reactiors
during hypoglycaemia and thyreotosicosis Hess demonstrated lhl;
relationship experimentally in animals. He made use of electricd
stimulation in the area of the tuber cinereum,

A rel hip 1s generally pted between allergic dmurbar};‘
and the vegetatve nervous system. Berger and Hansen wnte. <
dem grossen Anteil, den das Gefisssystem an der Allergisieren®
mmmt, 15t es verstandhich, dass dic schon vor dem ersten /\ller_zf;
kontakt gegebene, ererbte oder erworbene, aligemeine und orlh;:;‘
Gefussverfassung an der Disposition zur Allergisterung hervorragen
Anteil hat. Es st i der Tat emnc alte drzthehe Bcob:cl}tung dass

he Mez-
gefasslabile, gefi he, h 13 M
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schen b flesgssch sind, 4 natdrich — auch nach
eigener Umersuehungcn vber die mterkutan prifbare Gefasserng-
barkejt ~ diese besondere Gefassdisposttion ntcht obligat ist™.

We have not grouped migramne under the allergic disturbances
because of the doubt that exsts regarding its valudity, We see various
forms of migraime occurning s the same famly.

Van der Does de Willebois considers the allergic geaesis of migrame
as probable and believes a speciat equiltbrivm condition of the neuro-
vegetative system to be prerequisite for its ongm

We shall consider it as an accepted fact that changes in the endocrine
system exert an influence on migraine. In 1952, Schwartz published
a study twled Heredity in Bronchal Asthma. In it correlations are
made between different allergic disturbances He found a positive
correlation between migrame and wrticana, Further correlations were
not such as would place migrame in the group of allergic diseases
From his findings it would appear that there 15 most probably no
direct connection between mugraine and broncheal asthma,

Other diseases that are considered by many authors to be alfergic
in ongin are discussed separately below. This 1s done because therr
allesgic ongin has not (yet) been proved. The skin diseases wchthyosss
and psonasts falf in this group.

lehthyosis 1s often seen 1 patients suffering from Besnter’s pru-
rigo andjor bronchial asthma Although the etiology of ichthyosis
and 1ts covaection with allergy is still unknowan, many attach
sigificance to the fact that it occurs with the above-mentioned
diseases. Another point of view 1s that diseases of the skin, which
ace seen wn families with aliergic syndromes, though they m many
ways resemble ichthyosts are not identical with 1t In these cases
perhaps 1t would be more correct to speak of dry hyperkeratonc
skin,

Another problem connected with ichthyosts 15 the frequent occur-
reace of neurological, psychiatric and endocrme diseases in the same
family Laubenthal ports out that, in additron to changes as shown in
the above-mentraned canditions, there are also changes m the body
structure, In general, the bady build of the patient 15 of the asthene
type Laubenthal points out that changes occur in what he calls the
acrale growth By this he means the short fingers (brachydactyly),
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excessive growth of the acra in the form of arachnodactyly, too msn
fingers {polydactyly) or changes in the growth of the jaw, Lavberital
considers the essential disturbance to be a change in the piteitan.
diencephalon area The frequent occurrence of neurological diseases
in the form of striatum changes would subscribe to this opinion.
Psoriasis is sometimes seen in combination with hay-fever. Schwanz
points out that psoriasis is very seldom seen i combination with otket
allergic diseases and also that the pathological anatomical study of
the disease is not such that we can be certain about its allerpic ongn,
Polyarthritis rheumatica chronica and polyarthritis rheumatica acuta
have recently been placed in the group of the allergic discasss.

Up till now there is no certainty about whether or not allergy pass
a role. Examination of a large group of patients with the duscase bss
not resulted in a correlation betneen it and the well-known allerge
syndromes (Jdrvinen} There 1s, according to some, 2 posithe correlas
tion with migrame (Traut and Veuak)

In addition 1o the abs d skin condutions, attention %3
paid to other dermatologrcal changes. We recorded all pigment

hies such as def “café-au-lait” spots and pigmenicd
naevt. These anomalies are wéll-known in the phacamatoses; however,
we see ph that are not d with thesc diseases.

The pigment-casrying cells are ontogenetically derired from the
neural crest. Parts of the vegelative nervous system originate 0 the
same area. We can easily imagine that disturbances in the dmk\;‘:
ment of the nervous system, such as status dysraphicus (‘B’}[)- sy
comnerde with changes in the pigment distnbution of the skin )

We were also d 1n vascular Jtes (h
as a form of the stigmala deg Status dyst ph
important rdle 1in our constderation of the constitution X

As fas as was possible with an out-patient examination, lhﬂ:
constitutional, dysontogenetic factors were recorded. It was (;OY
possible to complete our findings by tadiological c(nm:na(fOﬂ 'n:ﬂ
findings 1n this also include individual ab s ¥
are due to the so-called phenocopres

The effect of the above do¢s not alter our
we have concerned oursches with family histories 3
isolated sndmvidual stigmata are mcorpornlrd (L

plays a0

fina) conclusions iREE
nd therefore the
he sum of e
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CHAPTER 9

CONSTITUTION AND PREDISPOSITION
IN POST-VACCINIAL ENCEPHALITIS

The investigation into itutional factors predisposing to post-
vaccinial encephalitis was based on the cases reported to the Nether:
lands Chief Inspectorate of Public Health during the pertod 1945
through 1951. From this materal we selected such cases as could be
classified in groups I and 2 of the classification given on page 3.
Whenever possible, examinatrons included the patient and his brothers
and sisters, the parents and their brothers and sisters, and the grand-
parents, With regard to the cousins, only anammestic data were
collected.

Unfortunately 1t was impossible to include all the patients registered
during the above-mentioned period because some famiies refused
to cooperate. On the other hand, the mvestigation was facilitated
by the following favourable factors:

(1) The d of post: tnial phakitis in the
was high 1n the above-mentioned period.

(2) Distances in the Netherlands are so himited that jt was possnbk
to visit mearly all relatives, even when scattered throughout the
country.

(3) The rate of emigration from the Netherlands 15 relatively b

The investigation covered 107 fasmires, inchedmg 109 cases of post-

1 encephalitis Encephalitis occurred in the same family 12
t»o mnstances. In one stance the diagnosis was made 1n 1wo coustns
(their mothers were sisters) One case of encephalius wis in 2 child
of an unmarried mother The geographic distribution of the 107
patents was as follows

herland

Aarle Rivie! I Apeldoorn 1 Bergentheim s
Amsterdam 5 Amhem 1 Berkel(Z1)
Amersfoort 1 Assen 2 Plenck
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Bloemendaal 1 Helmcnd 1 Oude Pekely i
Bredy 2 Helvmrt I Roden I
Cuyck I thersum I ROennond 1
Druneqy 2 Hotven 1 Romrdam 6
Emdhoven 1 Kerkrage 2 Rynsburg 1
Enschege 1 Koltum, I Schinnen 1
Fynagpy 1 Menﬂldum:ldecl 1 chenurn 1
“Criudenery 1 Oergeste) 1 Sneex 1
G ‘Mert I Muselkanaal 1 Srcenwuk 1
Ouda 1 Naa'dwuk ] Tdburg 23
Grotebroey I Nyeyegy 1 Udenhgy, 1
N Haa, s Nymegen 3 Utrecpy 2
Haarey 1 Orrsbeck 1] Voorburg 1
Haarter, 2 Orrschop ! Voorhoyy !
Halsrcr!n 1 Oosrerbeek 1] andam 1]
CEMstede 1 Oostcrhour 2 15t 1
Den Helder 3 %sttrwclde 1 chena.:r !
Zutien 1

The Patienys Were 79 males ang 39 l‘emalcs, With the l'ollowmg age
ilsmbuuon

[S] Years 26 10-29 Yearg 39
2-5 Years s 2030 Years 23
310 Years 14 40-s0 Yeary 2

The 107 famites "eludeq 19y Mothers apng 106 Fathers, ! € 2 tota] op
213 Parengg Oving 1 the above~m:nnoned facts, (e Number op

&randpy,, ted to 434 he taln ubjects {p:mems
laty €S} ey, m the lmcstlgallo wa, IS grg up
WHI he, d to 5, Cephaly, 8ro

e € en,
e grandparenls' Benerag,, I8 referreq 10 as gpe A~gener-‘mon.
ol €ration ang that of the Patieny ¢ the
“EeNerago, he B, Cneration neludeq 2 total o Laqgo Subj(‘ClS,
the
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(3) No examination but only collection of ic data, venfied
as much as possible via medical agencies.
Completely Pariially Armm.m;:
examined evamined dara only
A-generation 79 21 4
B-generation 820 86 54
C-generation 438 32 144

Venfication of the results of our investigation would actually require
comparison with the average values in the Netherlands.

Some large-scale investigations mto the incidence of various
manifestations m the average population have been made abrozd
(Luxenburger, Stromgren and others) but no effective data of this
type were available for the Netherlands. It was therefore necessary
to furnish comparative material which could be regarded as more of
less representative of the average Dutch population. In collaboration
with Van der Wicl, who made a simular investigation among relatnes
of pauents suffering from a cerebral tumour, 102 families were stud-
ied, again including three generations. Fifty families were imveste
gated by Van der Wiel. His starting-point for the control group wis
a random proband who corresponded with the cerebral tumour
patient as to age and occupation

Our control group was composed in s different manner, We selected
the first familres hsted under each letter of the alphabet m the enit
registry of the municipality of Utrecht. Utrecht s a medrm-aiz¢
ity n the central region of the Netherlands, with an ttcffd'"!’!
nuxed population, and panmixia can be assymed by approtimation
These two groups will henceforth be rferred to, collectively, 25
the ‘control group’, whereas the Utrecht group will b2 called the
‘own control group'. .

Van der Wiel's control group showed the followng composition:

Toral C;Inﬂlrl:/)‘ " Porvally !

number examned evamined (_ri'i’_’fi{
A-generation 200 35 [ ‘l::
B-generation 526 n 0 o

C-generation 245 213 [,
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T
Parnayy, ANor
CXtned Xamneg

ftin favour of Younger

Table 2 ® %0) shows 4 Avision m the 8roups accordmg to famxly
Size, Famnly size denotes the to43) Tumber op Subjecys 1 the threq
ons,

able ¢ arly s ¢ephalyyg group includes ,
farger B famulies (hy the conproy View of
tbehlghcr A¥erage 1n controf rcupnlsp ible ¢, Ptoms
becomyp, 0re marj, h Mereagyn, 2ge ate moye readily diagnogeq
n thg b ave ha, ¢ 10 de: her
freqy, Y 15 1 e und in g, Phalityg 8roup, thep this
Dfferen, Phasizeq p, the ap, entioned UMstances

Stnce p, vestigay,, Yas mstituteq ' order y, detect famiyyy

e
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smalf group Such ag this, I, SO far g Possible, COrrectiong Were
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Ttis very well possible, tt that the ional disposi
presupposed by usis partly expressed ina higher incidence ofpcnpﬁml
neurological disturbances,

Psychiatric disturbances

Psychiatric disorders were divided into two groups, distinguished 0
the basis of whether or not they had led to institutionalization Apat
from personal obscrvations, hetero-anamnesss and mformation
obtained from the medical authorities in charge were used to ensurs 35
comprehensive a picture as possible.

A survey of the incidence of psychiatric disorders is presented m
Table 5 {p. 93)

In both groups, the number of cases of schizophrenia and marie:
depressive psychosis is small (and within the same limits) There s
more marked differences in psychotic conditions under another
diagnoss. In this respect the encephalitis group included more tainied
families than lhc control group, '[11e number of intellectual ¢«
turbances g nstit ion was also larger in
encephahtis group.

An cven more marked difference is seen in the category of
lectual disturbances not necessitating institutionahzation Tt
standard used 1n this group was the repetition of two or more clae
at clementary school.

In 58 out of 107 encephalius families there was a totak of I
positive findings, as against a total of 23 in 15 out of 102 cor®
families Stmular figures were found with regard to the psychepst-
feaction pattern

The category of *other nervous disorders® includes such pychies
conditions as could not be classified under any of the abose dag*>
headings The relations in this group were sumilar 1o those 11 theg™
of mtellectual disorders

Since there Was a relauvely large number of psychiatric anor‘l
a subdivision was made according to the incidence of the v
affections. classified according to family size,

The predominance expressed in the overall results of nstitere”
uzed patients (Table 6) 15 less apparcnt when the families 3t €7
pared according to family size.
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Whenever the percentage of tamted fanubies m the encephalitis group
exceeded that 1a the control group, the difference was more marked
than tm the reverse case.

Few other conclusions can be denved from this variable aspect
of the findings obtained.

The matked difference between the various groups in the different
columns of Table 7, in addition fo the marked difference m overall
results, warrants the conclusion that the encephalitis group 1s more
heavily tainted with feeblemndedness than the control group

A simular conclusion applies to the group of psychopathic anomalies
(Table 8) Although the differences are less strking, the constancy
of the deviation 1n each column would secem to support our view
that the number of families mn which psychopathic reaction patterns
occur 15 larger m the encephalis group than i the control group

As could be expected from Table 5, the percentages given in Table 9
(with the exception of a smal) group of families of less than 10 mem-
bers) reveal a heavier taint in the encephalitis group

Table 10 presents a survey of famslies with one or several psychiatnc
disorders, regardless of further diagnosts and agam taking family size
1nto account,

A survey of the various data shows that the picture of the vanous
Psychiatric disturbances supports the hypothesis that the neuropathic
constitution supposed by us s partly mamifested by the increased
weidence of Jabile psychological structures

Eprlepsy

A survey of Table 11 immediately reveals that the number of mani-
festations 1n each of the groups sep ly 1s Jarger 1n the
group than i the control group

The number of families 1n which epileptic mamifestations were
Tecorded proved to be about twice as large as that m the control
group The distribution over the groups according to family size 1s
shown in Table 12,

This survey likewise shows a heavier taint m the encephalinis group.
For grand mal, the figures reproduced 1n Table 13 were found

With the exception of the 2nd and 6th column, the percentages of
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that the Pileptic 4, nt i encephalgyg Yeeed, in th,
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The data op incidence Provide o Cquivocy) Preture 3, the €ncepha.
1S groyp § I migey, € Occy e, 9 famityes In the controf
Broup thege figures Wwere 17,1, 13 AMilies, 4 our ong €ontrof group 5
10 4 famyhes
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at this e asto 20y tany, 1y any directiq,,
Starys xj'.rml:lunu
The, Stigmary of Statug dysruph:cus can pe divideg N0 three &roupg,
(1) Chyey Namnesye o Aractersy e ractersst o Which
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Chiel charactenstics observed:

Marked or unmistakable unifaterat or bilaterat pes cavus
Kyphoscoltosis but not with unmustakable humpback

Treegular build of vertebral column

Vertebral cojumn without the normal kyphosis-Tordosis structure
Funnel chest

Neurol changes

butable to Todysplasia.

Additional characteristics:

Muld unilateral or bilateral pes cavus
Depressed sternum

Pigeon chest

Enuresis nocturna over the age of 5

Unilateral or bilateral curvature of the ittle finger
Acrocyanosis

Ogwal palate

Gnatho-palato-chetloschisis

Sugmata of arachnodactyha,

In the following, the other dysraphic stigmata are disregarded i
order to facilitate systematic elaboration, The following combinatior
were encountered.

Chef Chief Additwonal
aramnesnc  characteristics  characterltic
characteristics obsersed .
Defimitely dysraphic (+) present present present
present present abrent
present absent present
present unknown present
absent present preent
Dubiously dysraphe  : ) present absent abuent .
present absent unknow
abxent present atrent
absent present usknown
absent absent presert
abeent unknoun prc;cnl“
Dubiously negatine( ) absent unknown unknpor
absent abuent

Negatrve t—) absent e -
“
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Using the above classification, we found the figures given in Table I
in the various groups.

Since a number of dysraphtc stigmata become more marked as the
individual approaches adult proportions, Table 1§ gires @ suney
of the dysraphic taint in subjects over 20 years of age,

The reliability of the data collected increases when the probands
can be personally examined. The anamnestic data, however welt
collected and regardless of the good cooperation of test subjects,
have again and again shown a variety of gaps.

A good understanding of the proportions in terms of dysraphic
tamt, thercfore, can be obtained by consid the results of the
mestigation in subjects completely or partially cxamined. Table I7
gives a survey of the results obtained in this manner, The data have
been subdivided according {0 the generation, In the second p:m.o{
Table 17, a division 1s given ding to the geographic distnb
of the test subjects so as to give an impression of possible ocal factors.

Although the interpretation of the proportions of the figures ghen
here may be subject to some justified cnticism, these figures never-
theless give the mmpresston that the percentage of positive dysraphics
among the number of examned subjects in Tilburg exceeds that
the other two geographic groups, whereas the percentages in exch
of these groups in turn exceed that in the control group. .

If the encephalitis group has a heavier dysraphic taint, then this
should be reflected in the occurrence of fatal dysraphia. orfoum no
fatal dysraphia occurs in the A-generation, In the B-generation of the
encephalitis group there are 1,449 subjects, including 213 parents. Th:
number of subjects in this generation who may deielop 2 r““|
dysraphic affection, thercfore, is 1,236, Three instnnrc.s af Y'a;:l‘
dysraphia were recorded in this group. The C-generation of l;
same group consists of 611 subjects, including 109 patients Wit
post-vacetmial encephalis, Among the 502 subjects who could have
manifested fatal dysraphua, 4 did develop this cond:tion. .

In our own control group there were 454 possible subjects
B-gencration No case of futal dysraphia was reported, and the
holds truc for the C-gencratton (129 subjects) Corresponding ﬁ!‘”“:
i the Van der Wiel control group were 426 and 195, without "" ":"
of fatat dysraphia The Central Burcau of Statistics in he Netherhands,

in the
same
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104 CONSTITUTION AND PREDISPOSITION

reporting on the period 1951 through 1957, recorded about §00
insyances of fata dysraphia 1 the groups of stillbitihs and deaths,
at an annual birth rate of about 230,000, 7 ¢. about 1 1 300 buths.

Comparing the records of our groups under mmestigation wah
the above figures, we find a frequency of about 1 10 400 births in th:
B-generation of the encephaitis group, and about I in 12§ births 12
the C-generation. The last-mentioned rate would scem to indicate 2
heavier dysraphic taint.

The difference between the B-g ion and the C-p ion 15
probably partly based on the fact that the average age in the B-
gencration s higher, so that data on perinatal mortality are less rehable
m this category. The fact that, in tracing cases of fatal dysraphu,
i and positive Iment are of great importance, s rather

obvious,

The figures presented, therefore, are Ikely to be lower than the
actual values.

The followmng measures were taken fo ensure that the dysraphic
taint 1 the various groups should be approached with optimat
mathematical reliability ¥, .

We calculated the frequency of occurrence of ‘certain dysraphid
(defimtely positne), ‘probable dysraphia® (dubiously positineh
‘definitely no dysraphia’ (negatne) and the remaining group of
*probably no dysraphia’ (dubiously negative) The average frequency
of each of the four grades of dysraphism per group, per generation.
can be calculated in two ways. 1.z, by calculating the frequency for al
subjects per group, and by averagng the abose-mentioned frequencics

Stace the grade of dyscaphesm per family may duffer, and since &0
the other hand the grade of dysraphrsm may depend on the famiy
size, we beheve that the second method (averaging the frcf{ucnﬂfﬂ
15 1o be preferred In this manner, the average frequencies indicated
n Table 18 (p 107) were obtamned.

Thus table furnishes the followng nformation: i
(1) In the A-generauon, the dubausly negative and the nepatne
ment ©f

* The mathematical claboration was camned out by the Depart! e

Flaboration of Results Obsenved. of the Central Osganizahion for A
Physical Rescarch TN O ).
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cases in the two control groups were dizgnosed to different degrees.
(2) In the B-gencration, the negative cases in the two control groups
were diagnosed to different degrees. If the frequencies per famsly
could be regarded as independent, normaity distributed varsables, then
these differences would be significant at the 5%, level.

1t is an obvious supposition that this difference between the two
control groups may be correlated either with the chaice of matertal
or with diffe in diag of intery of the changes, Once
maore this demonstrates the necessity of prudence 1n dealing with
‘objectnve’ Rigures 1 medicine.

In view of this 1t would seem 10 be advisable, for the time being, to
compare the encephalitis group esclusively with our own control
group, using the Van der Wiel control group only for illustration.
Such a compatison leads to the following conclusions
(1) Inthe A-generation there 15 only an indicagion that the dysraphism
in the encephalitis group exceeds that i our own control group; the
Van der Wiel group pomts m the same directton
{2) In the B-generation the result 1s more uncquivocal The definttcly
ystaphue fraction ss significantly larger and the definmtely negative
fraction significantly smaller w the encephabitis group, the two
dubious fractrons show about the same frequency i the encephalers
group and 1n our own control group. The Van der Wicl group shows
the differences found with regard to the encephalitts group to a more
marked degree,

Q) Inthe C- the between the encephalinis group
and our own control group as to the frequency of ccrtaim dysrapiia
is hughly sigmificant In negatrves, 100, the diiference 18 naturally very
stgmficant, but in this respect we arc confronted with the comphication
that the dubious negatwes predomrate in the cncephalitis group
The data on the C-generation have the drsadvantage that this gener-
ation 13 represented by only 1 of 2 subjects 1 many famlies, the
fractions presented, consequently, are pure estimates of the average
dysraphrsm per farmily but sigmiicance calcutatrons can hardly be
’m’::; the B-generation, We also caleulated a weighed mean of the
fractions found, after transformatron by the method of angulac
transformation, whreh renders variance virtually independent of the
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frequency. Bartlett’s correction was applied, replacmg fractiors of

76 and 10037, respectively, ina family of n persons by (1002r)°,
and 10075—(100/2r) 7;, respectively. This correction ensures further
stabilization of the variance and, in our cases, has the additional
advantage that the observation of 09 (relatively often made in the
control groups, particularly with small family size) does not esert too
marked an influence on the mean frequency. Because m angular trane-
formation the variance is inversely proportional to the pumber of ob-
servations, i.e. the family size, this size must be used as weight in cakeu-
Iating mean and vanance, When this method 1s applied, therefore, large
familtes exert a more marked influence on the means than the small
families.

In the B-generation, this was found not to have an important cffect
on the mean values (as compared with the methed discussed earher)
The average percentages in Table |9 shown were obtained by re
calculation from the angles

Owng to the transformation, the total of re-calculated percentages
15 no longer exactly 100%. Again, the differences between the encephal-
s group and the two control groups in dubiously posttive and
negative results are only small; the difference in definitely positise and
definitely negative results are very marked and highly significant

The method employed also makes it possible (0 venfy whether the
grade of dystaphism diflers from family to family, If ths 15 not the
case, then the vanance of transformed percentages—after weighing
with the aid of family size—should theoretically be 907z = 820 7
We found the values of Table 20 for these varances.

This table shows that, m both control groups, the \zn'Jnt:ﬂ of
the definttely posttive and dubiously positive results do not signfi-
cantly differ from the theoretical vanance. The varances of the
negative results, however, do differ s:gmﬁcanlly from the xheorﬂ[ﬁl

‘ A plausible exp of this fact may m our ofmion
be found i the fact that the separation between negatines and d.ublom
negatives has not been made i the correct place and that, in fact.
the dysrapluism m cach of the two control groups has a frequenc
which 1s the same for the majority of the familics. e

The cncephalins group shows an entirely differcat pictures £

vanance found here 1s imanably highly sigmficantly larger than the




/ Defintres,

Dublagsyy by,
Poutive |0

Aerart,
= [ o

ASterssy

Encephajy,e group - 65 | 493 i a1s !
Oun Contro} £roup 19 130 59.1 | 260
Van gep Wie sroup 0s 40 820 135
9»;mrm//an
'ncephahm group 254 8.1 396 | 99
P Controf Broup 87 267 59 87
n der vy groy, 57 24 s 390
Cerersyon f
Encephahus g0, 3ro 303 258 129
Oun ontrop up 107 328 56 LIF]
Van gy Weel groy, 49 338 99 318

Finirely Duberayy, Dubiowy, F——
Goripe o wexcties
A
Phating 2ro 33 s H14 9
Ow OTMR0] g1y 9y 237 s /r 26 I:
Van ge, Wiet 73 07 4 "

2 z 8,
ABLE 20 nvxmpmsu VARIANCty oy TRANSTORMI 13 gy g, INIAGEY)
T -

i P
Gl i v
W

l

!
PSS a6 1028 2
gt o o H 262 | yi30, 0
D Soup i1 toms | oasyy, | 15095
Yon gep Wiel grogy, b



108 CONSTITUTION AND PREDISPOSITION

theoretical vanance, This may indicate that the dysraphic taint 1 the
encephalitis group differs i the various fanulies,

The fact that the most unmistakable picture 15 found preeisely
in the B-gencration need not surprise us. After all, this is the generation
which includes few infants, 5o that diagnosis of the changes ts much
fess difficult than in the C-generation, Apart from this, a larger
percentage of the B-g ion than of the A ion could be
examined, as the loss due to death in the latter generation 1s hizher.

An overall consideration of these data warrants the conclusion
that the dystaphism in the phalitis group sigmficantly exceeds that
in the control group.

Allergic disorders

The possibility that g inial encephalnis might be an allergic
reaction of the CNS has been previously discussed in some detal

While data on other allergic affections are of tnferest to us, if
merely from the point of view of the problem of neuropathic constitu-
uon, they are even more interesting 1 view of the question of a possibl:
correlation between affections known o be allergic and so<calkd
neuro-aliergy.

Our investigation was limited to the most widely known syndromes
of which Table 21 gives a survey,

This table shows that the number of families in which aflerge
disorders occur is larger in the encephalitis group than 1n the control
group, for all affections except hay fever. X )

The number of famlies in which any allergic affection eccurs ¥
also farger in the encephalitis group, as is shown in Table 22, g

In accordance with famuly stze, expressed tn percentages, w€ four
the distribution of tainted families for infantile eczema as rcproduml
wn Table 23.

Whenever percentages in the contro) group are
in the encephahitis group. the figures are printed in ttahes. The,
rehable percentages point 1n the direction of a heavier taint 1
encephalt ou,

Tlf‘::: \l\l:rgcrc\:n more marked differences in the famibes z:mx:\;
with bronchial asthma (Table 23) With the exception of the seceP

higher than 1hose
stalics. The more
the

frext gout'ecd # 1137
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according to family size and expressed in percentages, the data on
the occurrence of one or several endocrine-drencephalic disordzrs
n the family are shown in Table 29.

Apart from the first column, the percentages in the encephatius
group are higher than those in the control group. Comparison with
our own control group, howeser, yields less convincing results

Table 30 presents a survey of the number of familics n which one
orseveral cases of goitre occurred, alsodivided according to famuly size.

All percentages are higher in the encephalitis group than in the
control group, with the exception of the first and fifth columa.

As could be expected from the above sunvey, the distubution of
familtes tamnted with diabetes mellitus, according to family size,
revealed so small a difference between the two groups that a heavier
taint in the encephalitis group cannot be suggested (Table 31)

The data on obesity—so suggestive 1 the general suney—lose
convincing power in View of the figures reproduced in Table 32.

Although there arc again some arguments in favour of a heaser
tainting of the encephahitis group, reversed proportions are aho scen
(particularly tn the third column).

The findings i the area of ‘other endocrine-diencephahic disorders’
are reproduced in Table 33 In this table, we find no posttive findings
in the first two columns in the encephalitts group. Yet the other
findings, as 0 the case of obestty, support the supgestion that these
stigmata are more frequent in the encephalius group.

Shn malformations
A lies 1n the shin pigi were recorded as: (a) café-avs
fait spot, (b) nacvus and {c) dey it .
Table 34 shows that the frequency of pigmental anomalies in the
encephaliis group 15 about the same as that in the control grO“F
The number of families in which these stigmata were found is aka
about the same n both groups
A heavier taint of the encephalitis group in this respect was not
demonstrable.
Huemangiomata were shghtly more frequent in the ence !
group The number of families in which haemangiomata were fou~
1 about twice as large in the encephalitis group (Table 35).

rh:hm
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A remarkable feature is the marked difference in the number of
famulies having one or several cases of orgame heart defect

C i of congenital cardropathics and dysraphic stigmaty
has been discussed in detail by such m\mnmlors as Bijl, who raises
the question of a possible predisposition to L& ingeneral,
The data of this table, and the heavier dysraphic taint in the encephalitis
group, might tend to confirm this possibihity.

Other degenerathe stigmara

Apart from the above-mentioned changes, such stigmata as covld
proBably be largely attnibuted to dysontogenesis were also registered;
they are generally indicated as ‘degenerative’ stigmata

A number of these stigmata listed below are closely related with the
status dysraphicus Thetr occurrence prabably depends on a dysraphic
conditron although, in genetic terms, they are more independent than
the dysraphie stigmata listed carlter. The evact pature of these relatien-
ships 1s still obscure, As long as this 1s the case, it would scem to b
advisable to keep these stgntata separated.

A suney follows of the anomalics found:

EncerniaLms Grour

Cramam
Ovycephahia H
Bathrocephalia 1 . ‘
Mandibulofacal dysostosis 3 in ;!.m
Hypertelorism 4in 4Lm
Reduced tnterocular distance :
Internal frontal hyperostosis
Prognathism Sin ;;::
Mandibular hypoplasta 3m

Fies
Nvstagmus 10 left and rght I mgﬁ:
Strabrmus l: in iy
Marked myopia 6fn st
Congunital ptosss bilateral ’:: 2 am

unitateral
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Blepharophtmosts Sin 4fam.
Congenital bilateral loss of abductor function 1
Simple heterochromia of the 1r1s 12m 6fam,
Eacly cataract 2 lfam
Congenttal bhindness 1
One amblyopic eye 1
Ears*
Malformation of the external ear 2 2fam
Congemital deafness 1
Deafness 15m 7fam
Extremmes
Brachydactyha 1 4 fam.
Syndactyha 11in 9 fam
Other radial anomalies 3mn 3fam
Excessive flaccedity (Hyperlawé) 1612 10 fam
Congemtal luxation of the hip 3in 3fam
‘Dupuytren’s contracture 3 3fam.
Other stigmata®
Abortive form of achondroplasia S 4 fam.
Anal atresia 1
Hyperthelia 2m 2fam,

Total number of anomaties 181 3 68 fam

OwN ConTroL Group

Cranum
Prognathism 1
Mandibulae hypoplasta 1

Epes
Nystagmus 1o both sides 3 3fam
Strabismus. 10:m 8fam
Macked myopra 6 4fam,
Marked hypermetropia 1
Early cataract 1
Sumple heterochiroma of the 105 3m 3fam
Uplateral ptosts 1
Congenital unilateral abductor paresis 1

Ears

Dealness 2
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different vaccines gave rise to varying numbers of cases of vacina
generalisata. This was not the case with post-vaccintal encephalins.
This would tend to support the theory of there being no (or at feast no
positive) correlation between the dermal and cerebral phenomena
An objection to on¢ scar will be that the number of failures 10 ‘rke’
in young children will probably increase. Doorschodt has shown that
the number of pock marks 1s smaller in the case of children whose
mothers had been vaccinated a short ime previously than n those
whose mothers had been vaccinated many years previously, ornotatal!
She further stated that there was a correlation between the immuniy
and the number of pockmarks (sec page 127). Nevertheless, one
pockmark would conform to the requirements of the law, which s
an argument stressed by Stillevis Smitt.

The fact that a new vaccinostyle should be used for each new
vaccination 1s obvious. English workers have suggested mtra- or even
sub-cutaneous vaccination (Stuart). It has yet to be proved that this
will improve the prognosis.

Paschen behieves that the reduction of the skin reactions brings
with 1t no certainty of a reduction m encephalitides. This may also
be the explanation of the fact that dilution of the vaccine alse has o
effect on encephahius (David). Next, we must consider the question of
whether the nature of the vaccine itself has anything to do with the
development of post-vaccinial cncephalitis In doing this, we omtt al
mention of the many theories concerned with the ctiology of encepha-
Iius postvaccinialis, but refer the reader to the appropriate chaptzr
This 1s not to deny that there 1s a connection betweenthe two problems.

1t 15 obvious that as long as the ‘activating theory® is not completely
discarded 1t 15 wise R0t 10 vaccinate at times when virus infections
are prevalent. Further, the number of micro-organisms found ¢
mmpuniies 1 the vaccine must of course be hept as low as possible
These, however, do not concern us; we are interested in the ¥aceTe
‘an sich’ We are now forced to fall back on empiricism. The Eneepha-
hris Report of 1932 denies any connection between the derelopmert
of post-vaceinal encephalitis and the sort of saccine used More recent
reports also deny any postinve correlation between the two The thOfff
of vacaine therefore probably does not play a role, but it seems Wi
to continue to collect statistics concerning this mattef. Perhaps aa
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nalysis covering a long period of time may be able to lead to 2
lefinitive answer.

Frenkel and Kapsenberg have occupted themselves with the pro-
uction of contamunation-poor and -free vaceme. Ordinary vacene,
roduced by culture on calves, has several disadvantages The bacterral
mpunities are feduced by the addition of glycerol and by storing at
-10 to —20°C for two years (in the Netherlands) This tume-
onsuming method of production can lead to difficulties, for example
urmg times of increased demand In addition to which, the vaccine
nust be used within one week of delivery, and standardization of
he product 15 not possible, Three methods for the production of a
acteria-free vacerne have been mentioned: (a) neurovaceine (Gallard,
evaditi and Nicolau), (b) egg-passage and (c) culture.

In this Jast method, Kapsenberg uses the eprdermis of cow tongue.
he vaccine produced proved fo have the same immumzing powers
1 calves as the ordinary vaccine Serum from cows immunized with
\msterdam virus neutralizes the cultured virus It 1s also posstble to
trate the material; the optimal titer 15 probably 1n the neighbouthood
71078 to 10-7. This vaccine 1s difficult to use, however Itis watery
nd therefore adheres poorly to the skin Its immunizing powers 1
uman beings have yet to be determmed When 1t becomes avalable
or Large-scale use we shall be able to see whether it offers a Pposstbility
{ reducing p 1 logical pl

Nelis proposed using a vaccine prepared with 2 solution of formol
his should dimunish the encephalitogente factors, without influencing
he tmmunization aganst smallpox

The 1954 regol of military
1¢ 35 follows The vaccine used must come from an accredited
acane centre The instruments used for the vaccmation must be

tenle. A stenlized or new sterile vacainostyle or needle 1s to be used

o each person bemg vaccinated The vaccine may be allowed to
Ome into contact only with clean, stenile objects. Thus an object that
a5 been 1n contact with skin of blood may nevet be held or dipped
nto the vaccine (danger of serum hepautts) Contnuous control 1s
ecessary for the develop of an 1 que. This

echmique will consist of either the multple pressure method or the
ratch method, and n both cases there must be an absolute mumimum
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of bleeding. The surface used in the former method must not b greater
than 0.5 cm?, with a diamcter of § mm. In using the scratch methed,
2 seratches are to be made of 0.5 cm fong, at at least 2 em dntance
from one another. The vaccination site must be cleaned witk enthier
cther or soap and water. After vaccination, the excess of vacane must
be allowed to dry in place, remared with o clean picce of cotton, or
cavered with a clean gauze-pad. It is advisable to heep the vaceination
site dry.

In addition to all these measures concerning the vaceine, an attempt
has been made to decrease the number of cases of postaccimal
encephalitis by means of vanous chemical-humeral procedures, We
shall merely mention the abstinence from eating mear followng
vacemation A rational basis for this furs never been demonstrated.
Drogendigh has advocated the use of Pernaemon as a prophyfcne
He fas not scen any encephalitis following vaccination combined
with administration of Pernaemon.

Many authors {Melvilte MacKenzie, Fyfe, Flemming and others)
bave seported the favourable results of the wse of immunc serum It
15 behieved that the anti-bodies here combat the vaccing virus or some
other {encephalitagene) virus, one of these being the cause of post
vaccimal encephaltis. In The Nethetlands attempis are also beng
made to gain more certamty about the use of smmune serum. Ji is
probable that gamma globuhn and hyperimmune gamma globuhin
are cven more effccttve. The skin seaction to the vaccinauon v ot
affected. (This, howerer, 1s not very significant, Sce the above ¢on-
cerming the correlation between dermal and cerebral reactions )

The following report by Trostdorf of a case of sanicella encephalits
goves us food for thought (at Jeast if we accept the cwstence of paealkt
mechamsms) He descnibes a gurl of 3} years of age wha wis expowd
0 miermttent cold oser a penod of seseral months, Duning ths
perod she suffered from transient attacks of squint. She contracted
saricella, which was followed by an acute, transient Phndness
Tache days after the ansct af the chichenpox, she cxhibuted a sheht
sacquality of reflexes Foflowng the administration of reconvaleseent
serum, the child developed an acute tetraplepd, which Trowdesd
consifers as supporting the theory of the allergie actialogy of the
pata-infections encephalitides The avthor has po cxpenence m these
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matters We have been unable to find descriptions of similar cases
n the Lterature, but it scems reasonable to bear this possibiity in
mund

(3) The choice of therapeutic agent (or agents) in cases of encephalo-
nyeliss postraccinialis

The therapy of this disease must, in view of the meagreness of our
knowledge concernmg the actiology, at Jeast partly be symptomtec
(Gavaerts) The part of the therapy that may b: called ‘speeific”
varies Iike the opton of the physician concerning the actiolog;
We should now like to mention some of these *specific’ therapies
Under prophylasts we mentioned the use of immune serum This 1s
also used in established cases Van Bouwdyik Bastiganse was the first
to recommend the use of serum from highly-tmmumzed anmly
At the tme no favourable effects were seen. Hekman (reated by
cases with the intravenous injecton of serum from patients who had
been very recently vaccmated. He reported satisfactory results Others
(Gordon, Paschen, Kokken and others) seported a simiar success
In the Bulletrn de I'Organisation mondiale de la Santé, 1937-'43, this
scrum mmpy is mentioned. Verlinde ponted out in hus dissertation
the p y that 1n kepatic ft may play a réle
m xb: deselo P of 1 G dine may be the most
important factor s olved here. This s the ongin of the Pernazmon-
therapy. Kramer has declared that he sces possibilities 1 this theory
and therapy. Statistics concerning this therapy are not yet available
sa that it 13 impossible to judzs 1ts valus.

Using the allergic genesis of post-vaccinial encephalitiy 23 3 startinz-
Point, Ligtzrink belicses that he has seen good results following the
©vse of ACTH. Stenczel adwises admintstenng caloiur. Hyras goes
S further and recommerds the wse of artihntaruret (Sorce
Arericans advise using these 1 the treatment of «clerous raftplet’)

Tn all of these therapies we can see illeoncealed hypotheses con-
Cerving the actiology. The ru-iber of patents 13 too seall o be akle
10 give exch of these rmethods 27 adsguats therapesic tndl, or 1o
deme arfiable ion based on facts. We ars thoa forced, in treating
25¢ of post-vacrinial ereephalius, to ckoose from z group of thera-
Peatics whase valas has rot yat been prosed.
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A review of the elinical manifestations of post-vaccinial encephaling
is presented in Chapter 4, The heterogencity of the manifestations is
pomted out. With reference to a statement by De Vries—that no
typical (demychinating) microglial encephalitis is scen under the age
of two—~an attempt is made to elucidate some of the clinical aspects
of this difference.

The incubation pertods i the cases of post-vaccinial encephatitis
notified during the period 1945/1951 were divided into two groups,
with the age of two as the borderhine. Two aspects were thus clearly
revealed, viz.:

The average period of incubation was 9 days in the younger group
(with a peak at 7 days), and 11.57 days (with a peak at 12-13 days)
in the older proup The difference between the averages proved o
be signtficant, as was the difference in the distribution of data around
the average. In addrtion it was found, on statistical grounds, that
children under twa years of age also show a correlation between the
time of vaccmation and the subsequent cerebral features. In our
opinion, both the pathological-anatomical findings and the abose-
mentioned clinical data warrant the conclusion that post-acemnial
encephalitis 1 young children 1s a climical entity which differs from
that in older subjects.

Among the 109 cases of post-vaccinial encephafius studied, there
were 23 deaths, 38 subjects showed more or less severe m!d.ual

pt Ths | d fact 1s an arg against the view
that there are only two possibiltties after post-vaceinial encephahitie
vz cure without afier-effects or a fatal (ssuc.

The classification of post-vacemial encephalitis recommended by
the ab d Encef C seems to have retained
practical value This classification s as follows:

{1 Cases which can be nterpreted wih certainty as pow-\;\mru)
encephalitis

(2) Dubious cases, but most likely 1o be positive.

(3) Dubious cases which may be erther positive of pegative.

41 Cases 1n which the climical course can only be sdentified a5 po-
vaceniil but showtng no changes defimitely mdicative of the conditen
undcr discussion
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The pathologicat anatomy (Chapter 5) 1s descnbed largely on the
basis of De Vnies’s work.

Apart from the typical picture of demyelmating perisenous micro-
ghat encephalitts previously described by Van Bouwdyk Bastiaange
there are other pathological anatomical pictures which can be in-
terpreted as post-vaccimal cerebral complications Mention ts also
made of the pathological aspect of phahites follk revaccina-
tion, among other things

As has been pointed out, Dz Vries found no microghal encephalins
n children under two years of age. The processes myvolved in these
cases are still obscure, The composition of the cerebral substance may
be of importance in this respect (Brante, Edgar).

These problems are closely correlated with the etiology, of which
a survey 1s given in Chapter 6 The following etiological theories
have so far been forwarded:

(A) The theory of supernfection
{1} Bacterwal pollution.

2) A virus in the vaceme
(3} Toxins,

B) Tte theory of actnnation,

Activation of a exrculating virus 1s believed to play a role

(©) The vaccine wseif causes the encephalitis

{1) By the virus itself

) By an encephalitogenic intermediary product of the virus
) As an allergic reaction to the virus.

LE: y the | p y which 15 discussed,
M connection with data obtamed 1 expenmental neuroallergic
encephaliis (Wolf, Kobat, Bezer and many others) The features
seen in these cases are of those of ghal encephall
Data from the literature on possible provoking Factors in the patho-
Eenesis of post-vacermal encephalitts are discussed

In Chapter 7, a review 1s presented of publications n which con-
shtutional factors in the p of px 1
are taken into account In thes respect opinions prove to be very
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diverse. Several publications, however, mention occurrence of several
cases of postvaccinial encephalitis m one famuly or the occurrence
of degenerative changes in siblmgs of patients with post-vaconial
encephalitis,

A description is gnen of some personal obsenvations from the
Utrecht University Neurological Chinic. In 1951, Sillevis Smutt once
more emphasized the fact that inflammatory changes in the central
nervous system are governed by the conception ‘clectivity” and thar
this electivity 1s correlated with consntutional characteristics. This
principle 15 introduced into the field of post-vaccinial encephalitis.

This onal approach is further clab: d in Chapter 8.
Some general derations regard) ion are followed
byad ion of the ption * pathic ", Mention

is made of the work done in this ficld by Bremer, Curtis and others
Thrs hine of thought was introduced in the Netherlands by Siflevis
Smutt,

A more detailed description is gnen of the fundamental hypothesis
underlymg this i ig that 1 factors tn the sense
of neuropathic or degencrative stigmata play a role in the pathogeneus
of post-vaccinial encephalitis Special reference 1s made to:

(A) Morphological changes.
(B) Endocrine disorders.
(C) Vegetative dysregulation
(D) Allergic sigmata.

(E) Psychiatric disturbances,

To venfy this hypothesis agamst the facts, an investigation was
made 1n 107 families with a series of 109 diagnosed cases of post
vacemnal ! the imyestig: was as comy a
possible, covering three generations, 142.°
{A) The grandparents® generation.

{B) The parents’ gencration
(C) The patient’s generation (himuted to the immeduate famuly).

The findings obtamed were compared with those from 2 sxmﬂ-:f
mrestiganion covenng 102 random famibies {Chapter 9). The formir
group 1s referred to as the encephaliis group, and the later a8 ':f
control group The imsesigation indicated that the famibes (5
encephalitis group showed increased susceptibility to
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(1) dysraphic stigmata;

(2) reurological changes;

(3} psychiatne disturbances;

(4) epileptic manifestations;

(5) allergic symptoms;

{6) endocrine-diencephalic stigmata;

{7) some 1nternal anomalies;

(8) 2 variety of other “degenerative stigmata’,

The sksn changes showed a somewhat irregular pattern, mterpretat
of which 1s difficult. Some changes (haemangiomata, Ipom:

ichthyosis) showed an i d 10 the encephalitis gro
In esimating the nisk of a vacceination tn terms of post-vaccit
encephalomyeliuis, the d I disp of the subjects to

vacenated should therefore be taken into account Investigation
relatives with regard to the above-menttoned stigmata is often necess
if a well-founded opimon 1s to be formed

The possibilittes of prophylatis and treatment of post-vaccnr
encephalitis are discussed once more 1 Chapter 10, m which fi
chapter the following considerations are presented
{1) Selection of subjects to be vaccated

Age 15 of great importance in this respect It1s advisable to nocul
¢hildren under the age of one year The principles elaborated in
course of our investigation also come under this heading Vaccinat
of subjects with organic cerebral changes, shortly after injunies of
head, et should be discouraged
(2) Technique of vaccination and chotce of vaccine

A flawless techmque observing all p 15 desitable ©
Tature of the vaccine has never been demonstrated to exert an influe
m this respect. A of y-globulin )

Yacination possibly has a favourable effect

) The chorce of medication 1 the case of post-vaceinial encephall
Treatment varies according to the theraprst’s views on the pat

gmnc mechanism The therapeutic results obtaned are generi

diseussed 1n case reports, so that comparisor 1S exceedingly diffic

The majonity of therapeuttc measures taken are symptomatic.
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Decath, causes of, 123

Dupuytren’s contractyse, 12}

Dysraphia, sce Status dysraphicus
- eranio-encephalic, 71

Dystrophy, newrogenic muscular, 92

Ear malformation, 121
Echo virus, 53
Eczema infantilis, 108
Encephains
~, allergic, $7
-, eprdemic, 40, 43, 49, 50, 51,78,
20

—. experimental, 57

~, after German meastes, %0
-, herpes, 43

~, microgha, 34,35

- para-nfoctiosa, §7

-, pan, 40

-, post-revaceinsal, 29, 39

~, post-vaccralis, 90
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Enuresis necturna, 99, 100
Eplepsy, 97,95, 99
~ Conulsions i infants, 99
-, frard-mal, 97
Exanunation, 83

Fat-granute celly, 34
Fecblesnundadness, 94,93
FERrARO, 58

Frbromata, 83, 119
Fresnre, 134

Funnel chest, 100

Gamma globuling, 132
Ganghion eclls, 32

-, <pinal, 34
Gienocomtifution, sce Constiution
Genotyps, 74
German measics, see Encephalitis
Glioas “edpe™, M4

- pmlmw roote, 4

Gl

- age 6t
-, - cerehrospunal flund, 25
- elassification, 30

b

13
(‘nzthwrahm—chnlosclmm 100
Gioitre, 112,

Guanidin .m, IJJ

61

~, -+ incubation penod, 20, 22
23

-, mortalty, 28
~, fecurrences, 27
- sedimentanon rate, 25
- seasuuzaton, 70
. sequels, 26
-, - sympromatology 24 15
pyemic-septrcaceme, 40
- aancelia, 132
Lacephalopathy, 90
. acute hacmorrhagic, 39
-.toug, 35, 45
Tlectay, 78
lectro-¢rcephatogram, 70
Lmaciatton 113
E ndocrme~drencerhalic diorders,
92 13

Hacmagglutnation tires, sec Ante
vaccina-haemagglutiration tter

Hacmangomata, 82,118

Hacmorthape, aracknond, 90

Hargrowth, anomatics of, 13

Hay fener, 82, 108, 112

Head imuties, 6§

Hean defeet {sec alo Cardumaas-
cufar) 120

Herpes virus (see also Fcephalitnd,
41, %0

Heterocheoma rridis, 121

Heterophany, 76

Uomotopy, 76

Homotypes 76

Homphack (32 aho hyphosatur
sy, 99

Hherocephatas, 93



Hyperlayrg, 121, 123
Hypcrmelropm. 121

Hyperostosts frontalys nterng, 129
Hypemlonsm, 120

Hyperther,a, 121, 122

Ichthyogys, gy, 149
Immunny, 7
Infantilgas, 113
Taternal megicpne, 119

Jevaer, B 6

Kasar, g A, s
Kelod, 19
szcumu:, 11
Kuuee, & 1y
Kyphoscolmsns, 94, 100

Lance, Cornelrq de, see Dg
ANGE, Cornelry
Lemhmasc, 39 .

Littie's disease, g0
Luxation of the hep, 121

Mzndlbul:lr h)poplula, 120
Mandlbulofactal dysoslosls, 120
0C-depresspe Psychosis, 94
Menmgeal Tedctions, 34

ngits, 90

e, 3
Mengy instabilyy, g3
Meratg,y Paraesthericy, g,

Migrame, 81,99

fortalyyy, Pennatal, 1pg
Murazmm, 7
Myeln, 43
Myehus, %0

~ posxvacczmzhs. 25

Myelodysplasla, oo
Myopua, 120
M}u!vma, 92
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Nacvus Pementosys, 144
Narmlcpsy, 9t
Neuralgyy Postvaceinials, 1g
Neuralgyy, rigennnal, 93

s, 93

Ncumnoph:lgla, 34

Ncurop:llhxc constiturop, see Con.
smuuon

N!ulrallzlng abiltey of serum, 127

obcsuy, Hz, 1y
Ocular 2nomalres, 133
Ognal Palate, 100
OX)Cephaha, 120

Panh)mpllulmnsm. n
raplegia, pastic Spinat, 9y
Parkinson s disease, 99
Pasteurella, 47
Pcrnaemon, 48, 132, 133
Pes cavus, |
Perme, 11 » 55
Phatomawsns, 82
Phcno-consmunon, see Constitution
Phenacopes, g2
Phcsphn!asc‘ 43,53, 59
Pleloxrophlsm. 76
Pollomyclms antenor acuta, 3y, 40,
. 50, 50
Polyarthrys heumaticy, 82, 119
Polydactyly g5
Polydipsia, 133
Polyneurms, 92
= POStvaccinayyg, 56
Poslvaccmml encephaliyss, seq
Encephafyys
ngnalhxsm, 120
Psoriasss, 119
Psychaatne disorders, 93 gy 95, 96,
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Poychopathy, g 95,97
Plerygium cor, 125
Prosis, 120
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Skin reactions, 61, 130

Smallpox, 3

Spina befida aperta, 99
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Status dysraphicus, 82, 99, 102, 123

Stratasmus, 120
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Tabxs dorsalis, 78, 90
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Torticollis, 92
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= law, 12
~, technique, 129
Vaceine, 60, 129
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= Virus, 53
Vacomnostyle, 130
VAN BoGAtRY, L., 35, 39, 59, 65, 12
VAN Bous D Bastiaanst, .S 1,
29,32, 39,61, 133
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