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diet in the most favourable case, In many camps, notably
outside Java, a considerable part of the rice was replaced by
cassave-flour, which is nearly pure carbohydrate from which
all the water soluble vitamins are washed away in the process
of fabrication. This means the whole vitamin B complex and
vitamin C. Vegetables were scanty, meat very little was
available in the Java camps and practically absent on the
other islands. In Pakan Baroe the average was a few grams
animal protein per man per day. Our biggest source of protein
was the rice, thence the catastrophic results when part of it

was replaced by cassave flour. Moreover, this was only vege-

table protein. Fat amounted in the camps outside Java to a
few grams per man per day; in Java there was slightly more.
Summarizing we can say that the food consisted mainly of
carbohydrate, little protein and less fat, was inadequate in
vitamins, and often deficient in caloric value as well.

In every camp the Japanese guard started a racket, by which
it was possible to buy small quantities of extra food, mainly
for the sick. Because to some extent we could make our own
choice this food was much better as to fat, protein and vitamins,
but was very scarce owing to the fact that it had to be bought
by our own means, and the prices in the free market soon
rocketted sky-high. Moreover, the guards had to be compen-
sated for their generous connivance.

Concerning supplies of clothing, shoes, drugs, dressings,
soap, ete., the Japanese took everything and brought nothing.
We had to live (and die) on those parts of our own Army
stocks we had managed to save, repeatedly reduced by Japanese
confiscations. It will be clear that under those circumstances
we ran out of everything rather quickly. Another chief cause
of serious illness and death was the pitiless squeezing out
for heavy manual labour of any man able to walk, never

a substance bearing some resemblance to fine sawdust (Mala.y dedek or Raioel),
being mainly exported as cattlefood. Tt is very cheap and cattle thrives on it,
small wonder. There was always abundance of this stuff in the areas we were
but we could obtain it only cccasionally and in small quantitics, while the Japanese
fed it to their pigs. They may at times have had great difficulty in obtaining
vegetables, meat, fish and oil for us, but the withholding of dedek, which ould
have saved many lives and prevented many symploms, was unpardonable,
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Fig. 1. Map showing Bandeeng, Batavia and Pakan Baroe. Scale 1 : 14.000.000.

der Meer, R. Simons), when a group of P.O.W.s from
Sourabaia came into our camp after a penod of more intensified

malnutrition.
~ In March 1943 attention was drawn to a new symptom,
dizziness. It soon became clear that this vertigo occurred in
so many cases that a definite relation to the P.O.W. conditions
could not be denied. On inquiry many patients stated they
had felt periods of dizziness before, beginning in August and
September of the previous year. Others made complaint of
slight dizziness continuously for six months, but reported only
because they saw that a new doctor was interested in this
symptom just now. Eventually a subjective and an objective
symptom complex were found, best classified as oto-neurolo-
gical. This thesis reports cliueﬂy on this syndrome,

In Bandoeng 160 patients were examined extenswe{y,
including ophthalmic (Schwartz), general (Smits-
kamp and Jenner), and neurological investigation

g’h examination could be
siting and essential tests
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nitskamp, on the
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fed and lodged for on the uverage 95 yours (mean age), and
for the greater part not accustomed to heavy labour, were
moved into a malarious and dysentery ridden country, clothed
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Mg, 0 Tha notovious intbrond, Cont approximately one human life to every thivd
iuopor, Drawn by 1. Menne,

wnd fod shamefully, living in leaf huts with earth floors (if
they wore lucky), building a railroad through marshes and
Jungle with very few drugs and other medieal supplies at
thelr disposal, Till February 1945 there wag still some quinine
after that date we had to take pulverised Peruvian barlk when'

we got malaria, On this powder many patients reacted with
diarrhea, which meant death for a certain percentuge, With
the minimum of food on which we had to live diarrhea meant
overt avitaminosis or death. Normal bowel function was the
most important matter, as with infants. Instead of “How are
you?"" men (notably physicians) greeted each other with:
“How are your motions?’’, a joke, eerie in its truth.

Hn:spitla[ kﬂr'np 2
590 kan Barce(Sum) F
AU D45,

Fig, 8, One of the four , hospital’” huts. Drawn by F. de Jong

Pellagra with its uncontrollable diarrhea, beriberi, malaria,
bacillary dysentery and tropical ulcers of enormous size killed
most of those 700. Pellagrous dermatitis, famine oedema and
extreme emaciation were quite common occurrences in this
camp.

They died completely wasted or shapelessly distended with
anasarca and serous effusions; always paralytic, helpless and
bedridden ; often covered with bedsores, an excellent soil for
larvae of bluchottles. Strange to say, on the one hand there
was often complete insight into the situation weeks and hours
before death, they might discuss it and put their affairs right
in an almost intelligent manner. Several times one could talk
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Pl 4. The post mortem locality. Two are wrapped up in a ,,tiker', a sort of native
covering for floors, plaited from leaves. Dr L. Simon s is performing the
post mortem, Drawn by I, de ] ong,

mmepy-, hypovitaminotic, many developing oedema, They

pl_cd.- practically én /oto none to ecarly, when evacuation
of the sick had taken place; after carrying on in the last
m-hu. by sheer willpower to finish their task. I remember
m; clearly the shock allied Army doctors got on coming
into our camp-hospital after being parachuted in after the
comsation of hostilities. '
- +M-_um oto-neurological syndrome, referred to above, was
seen frequently. Examination could be done only superficially.

tds on these patients were kept, but unfortunately lost,

On the other hand after many difficulties we could do some
30 post mortem examinations (L. Simons and Ve
haart), but only macroscopically. There is still a chance
left that microscopical examination of some secured specimens
of brains can be performed later.

Roughly estimated, a few hundred patients with the oto-
neurological syndrome were seen in Batavia and Pakan Baroe.
Moreover some of my Bandoeng patients could be followed
up during the whole captivity.

SUMMARY

Japanese captivity for me consisted of three periods:

1. Bandoeng (March 1942—December 1943); 160 patients
with an oto-neurological syndrome were examined rather
extensively. Conditions were reasonable. Records available.

2. Batavia (December 1943—May 1944), conditions bad.

3. Pakan Baroe (May 1944—QOctober 1945), conditions in-
describable, In Batavia and Pakan Baroe a few hundred
more patients showing this syndrome were observed, no
records available. About 30 post-mortems were performed,
macroscopically only.

Statistics will be confined to the Bandoeng group of
160 patients.




CHAPTER II. SYMPTOMATOLOGY

[ the set of symptoms now to be described, the vertigo

which gave rise to this investigation, proved not always to
be present,

Ay SUBJECTIVE SYMPTOMS

1, Dizziness

5«{ digzinesy or vertigo is meant a sensation of movement
of the surrounding in regard to the body, or of the body in
respect to the surroundings, while this movement in reality is
not present. Leidler % will add to this the accompanying
disturbance of affect, which mostly is disagrecable, but majr
be pleasant, notably in neurotics. In our patients the sensation
was always unpleasant, ranging from minor degrees to feeling
exceedingly il and anxious.

This dizziness might have the character of a typical rotatory
labyrinthine vertigo (39 cases). In such cases it came on in
attacks, lasting some minutes to some days. The intensity
might vary greatly, sometimes it was so severe that the patient
Wils unable to remain on his feet. When occurring at night,
which was not rare, the patient would clutch for support in
fear of falling from the bed. In several of such cases the attack
was dependent upon a certain position of the head. The patient
heing in a lying position when the attack occurred, it is most
probable that the attack was elicited by head position and
not by neck reflexes. Unfortunately in such cases mostly no
objective verification by observing a positional nystagmus or
Vortigo could be obtained in the examination, which of course
took place later (record 18, 153).

Nawsea, vomiting, tinnitus or deafness might or might not
fccompany the attacks. The most consistent correlating
symptoms were sweating and headache. The sweating might
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be so profuse that the thin tropical clothing was soaled in o
few minutes. The patients mostly felt seriously ill in a severe
attack, but sometimes the disturbances were limited to severe
vertigo, headache and sweating, subsiding readily when the
patient lay down and gave his eyes rest. In other cases the
vertigo was moderate or very light, correlating symptoms like
headache, sickness etc., sometimes being far worse than the
dizziness (pat. no. 129).

The cases I was able to see during the attack always showed
nystagmus, mostly to both sides, first degree, more marked
to one side, horizontal or less frequently horizontal-rotatory.

The frequency varied from more than one attack per day
to one solitary attack in the whole camp life. Between the
attacks the patient was either completely free from complaints,
or there remained a little dizziness in some form.

In 31 cases the sensation of movement was either linear,
or consisting of rotalory or linear to and fro movements, or
obliquity of the surrounding, or rocking movemenls, or the
sensation of the foot of the bed going up and down. It might
so happen that whilst walking, the inability to deviate or,
conversely, the necessity to turn to the side, was experienced,
a collision or a fall being the result. In other cases there was
uncertainty of gait only, resulting in a quick step to the side
unexpectedly. In all these cases there was a sensation of
vertigo as defined above, but this mostly was of secondary
importance to the loss of balance, compulsary movements, or
blocking of certain movements.

Finally, 31 other cases are included here where the chief
complaint was “dizziness’” which on further inquiring proved
to be a more or less complete black oui. However, profuse
sweating and headache were fairly consistent concomitant
symptoms ; many of these cases had rather vague sensations
of real vertigo in the attack, such as a feeling of swaying,
which did not oecur in reality. This black out is a common
symptom in debilitated and perhaps also in other people on
rising from a erouching or lying position. In these patients,
however, it occurred frequently whilst walking, lying, or
otherwise. All these symptoms to me seemed to justify inclusion
under the heading dizziness.

M — e p— p—
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In every book or publication on pellagra vert §
cases associated with a peculiar tendency to fall ba
will be found in the first paragraph on the initial symptoms.
Therefore I will give here a few sources only: Manson
Bahr™ Niles® Castellani and Chalmers®
for tropical diseases, Bing, Wechsler™? and Kin-
nier Wilson?® for neurology, Bicknell and Pres-
cottl for vitamins;further any publication on the symp-
tomatology of pellagra.

Strange is the absolute absence of any report of vertigo in
pellagra in the oto-rhino-laryngological bibliography at the
end of this thesis. It should be borne in mind that this is
an initial symptom, developing long before the disease becomes
full-blown. Formes frustes of B complex avitaminosis are to
be expected everywhere, if not frequently, certainly as isolated
cases.

2. Tinnitus

This symptom was present in 56 cases. An attempt was
made to differentiate between tinnitus caused by deficiency,
and that resulting from another cause. In 33 of these 56 cases
an obvious cause could be held responsible, like quinine
medication, nicotine abuse, occupational causes, otosclerosis,
middle ear affection, etc. Of course the possibility has to be
borne in mind, that in these 33 cases a camp influence was
acting together with one of the enumerated causes. The same
line of thought was followed in considering the cause of sub-
jective and objective hearing loss.

This tinnitus might have all degrees of intensity, a lower
or higher pitch, and varied greatly in the character of the
sound. Sometimes it was continuous, in other cases it came
on in attacks, correlated with dizzy spells, or was completely
independent thereof. It was often associated with deafness,
but not necessarily so, and was nearly always bilateral. It
‘Wwas never as annoying as it may be in some cases of otosclerosis.
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yertiginous sensations. Nausea, vomiting and sweating mig h
go with the headache, notably when vertigo was present as
well. Sometimes scintillating scotomas preceded the attack, in
those cases there was no difference from migraine. The headache
might come in attacks, lasting some hours to some days, or
have a more continuous character. There were people who
nearly always were bored by it, then mostly not severely.

5, Complaints on eye movements

Many patients complained of preshyopia, occurring too early
or being too marked in respect to the age. Objectively this
was confirmed by Schwartz. Difficully and slight pain
in the eyes in looking laterally (67 cases) or in converging
(70 cases) were reported, much less so in upward gaze. This
difficulty in looking laterally might be so pronounced that
one patient said he was compelled to turn the whole head
when he wished to look at an object only a little sideways,
like a horse with blinkers. Nevertheless, he was able to make
the conjugate lateral eye movements, but only at the expense
of extremely uncomiogtﬁbls,--ﬁieapggia 5. All these movements
favoured precipitation of headache, dizzy spells, nystagmus
or all of them simultaneously. A

There were frequent complaints of diplopia, notably after
exertion of the eyes. Intelligent patients observed that it was
evoked or increased by looking laterally, and, by covering one
eye, that it was binocular.

6. Pick’s visions

A rare and peculiar symptom, in my opinion best classified
as partial visual vertigo. Whereas in vertigo the whole sur-
rounding may seem to move, these patients see part of their
visual field move in respect to the surrounding objects. Thus
they see persons move through walls into another room and
move about there; or walls bending and being displaced.
Two of our patients spontaneously reported an experience,
very strange in their (and in our) opinion. While reading;,
one or more letters came out of the line and stood above it,
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7. General symptoms

i

R Mﬁny s_.uffere_d from mental and physical lassitude, although
the general condition sometimes was still very, and often
reasonably good. T may refer here to Dumoulin’s?
“excellent article on deficiency symptoms in allied P.O.W s in
e unfortunately placed under “Feuilleton”. He states:
~ "Ihere were frequent complaints of vertigo. To regard general
 wenkne as the cause mostly needed no consideration, because
_lgin_t was observed in a very early stage, long before
ld be any question of decline in general condition.”’

@, insomnia, moroseness, lack of energy, melancholy,
' linence, anxtousness were frequent complaints.
in general was monotonous and unappetising.
ts spent the little money they had on sweets

nutritional and under our conditions even
Often valuable food was discarded in
- was tasteless, every day the same,
r the loss in calories by the purchase of

sweets, which was possible there, Of course we fought
such habits, but only with moderate results.
was a craving for any other food and taste, that can b _
stood only by people who lived under the same conditions.

Psychic changes were frequently observed in our cases.
Therefore in the aetiology of the somatic symptoms we bore
in mind the possibility that certain patients too readily gave
in to lack of appetite. But it is also possible that the psychic
and the somatic symptoms were of themselves part of the
same clinical picture.

In some cases there was irresistible sleepiness. Nausea and
vomiting occurred more than normally (62 cases), also without
dizziness.

Periods of diarrhea with more than 5 motions a day in the
history or while under observation were observed in 58 cases.
Among the first group there were certainly a considerable
number with bacillary dysentery, how much we can only
cuess. In addition there were 9 patients with periods of diarrhea
with less than b actions per day. Sometimes these periods
Jasted for months, interspaced by stages of normal motions
or even constipation. Frequent micturition, notably at night,
depending partially on increased urine excretion, was 4 common
symptom among all P.O.W.s; and in our patients also.

Alaxia, notably showing itself in the dark, was frequently
experienced as extremely annoying (for incidence see objective
examination). Conceivable, in view of the fact that they
frequently had to rise from bed in a pitch dark camp to reach
2 latrine 100 and more metres away. Rising 6—8 times during
one night for micturition was quite common. When diarrhea
or burning hands and feet in addition drove them from their
beds it can be imagined how much time remained for rest
at night.

8. Other deficiency symptoms

The “burning hands and feet”’ were an important problem
(101 cases). It occurred in an extremely high percentage in
the rest of the camp population as well, It ranged from prickling
sensations, similar to the feeling when coming from a winter
2
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general, are frequently met initially in pellagra 20 8, 13, 142, 11

(and many other sources, for instance Frost ig and
Spies?). Digestive tract complaints, the eyes, nervous
system and hearing will be discussed in the objective symp-
tomatology. The single remark may be allowed here that
Burgess® noted the same discrepancy between subj ective
complaints and objective findings in deficiency deafness in
allied P.O.W.s at Changi, Singapore, in the same period.

The burning hands and feet, occurring in some 500 patients
at Bandoeng and thoroughly examined there by Smits-
kamp, form an extremely interesting problem. Cru ick-
sh an k ® describes the symptom in allied P.O.W.s in Changi
camp in the same war. He obtained the best results with
di aethyl nicotinamide, intravenously, which cured or con-
siderably relieved some 66 % (same vitamin-activity as
nicotinic acid). Simpson reported the same affection in
P.OW.s in Java®® and Harrison at Hongkong .
Manson Bahr describes the symptom under the heading
of beriberi and again under pellagra. He is more inclined
perhaps, to attribute it to ariboflavinosis or to pellagra, than
to beriberi. Vedder considers it to be an early symptom
in pellagra’®, Moore, Scott, Landor and Pal
lister observed it in association with ataxia, weakness,
loss of visual and auditory acuity™ Stannus considers
the sign as almost pathognomonic of pellagra (Bicknell
and Prescott). By gives no relief, nicotinic acid alone by
Kark is said to aggravate the symptom. Stannus
believes riboflavin to be the responsible missing factor '
The same difficulty in determining the responsible factor of
the B complex is always encountered (see comment on cheilosis
and perleche). '

In my opinion the symptom is not sufficiently stressed in
pellagra and associated deficiencies. It was one of the chief
problems in our camp, having a high incidence and being
extremely annoying. Smitskamp in Bandoeng tried
massive doses of B, without much result. Nicotinic acid and




riboflavin were not available, His findings will be published
shortly,

SUMMARY

Vartigo, headaches, impairment of hearing and tinnitus,
gomplaints on conjugate movements of the eyes and their
wenliness were the main subjective symptoms from an oto-
newrologionl point of view, Other deficiency symptoms of the
oyon, digestive tract, nervous system and skin were frequent.
Two cases experiencing i k’s visions were observed.

B METHOD OF EXAMINATION

ach of the 160 patients were examined by ofoscopy, anterior
and posterior rhinoscopy, inspection of mowth and pharynz,
and wdvror laryngoscopy,

Spontaneous nystagmus was looked for in straight akead gaze
and in the four other divections of gase. The extreme lateral
eye position wag avoided, although it must be stated that
most of the cases showed nystagmus only in a lateral eye
position not far from the extreme. FrenzelsorBartels’
spectacles were not available, so that fixation could not be
sxcluded, All the observations were made while fixing the top
of u flnger or some other object, which was moved slowly in
the differont directions, approximately half a meter in front
of the patient's eyes,

Posttional nystagmus was only looked for in some of the
pusen, becuuse of lack of time and accommodation. Thus the
ineidence of positional nystagmus in this syndrome might be
higher than was found. It was earried out in the following
manner: The head was bent 1st: right ear down, 2nd : left ear
down, drd : face down, 4th: face upwards, in the sitting patient,
all movements being partially followed by the body. In every
position the eyes were observed in the five directions of gaze.
If there was any distinct change in a nystagmus existing in
normal position, or if a nystagmus appeared, the test was
pepeated in the lying patient, on the right and left side, in
supine and prone position, to exclude a nystagmus elicited
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by neck reflexes or by vascular disturbances. Unfortunately
at that time partly my knowledge on the subject, partly local
conditions prohibited more exact and consistent tests, the
same holding for several other parts of the examination.

It soon became clear that weakness of lateral gaze and of
convergence were frequent symptoms. Thereafter these move-
ments were always tested, in this case bringing the eyes in
the extreme positions on purpose. Some time later anisocoria,
form anomalies of the pupils and mydriasis were noticed; so
the pupils were included in the examination with their reflexes
as well.

For hearing tests there were available one tuning fork a1,
whispered and conversational voice and a space of 8 meters
length, which was fairly free of extraneous sound during
certain hours of the day. With this poor equipment and in
view of the extreme importance of this part, great pains were
taken to elaborate the whisper fest, using many words and
dividing them carefully in those consisting of kigher, and those
of lower frequencies in the tone range of whispered voice
(Zwaardemaker and Quix'®), Repeated check tests
were taken with keen hearing young individuals as to the
normal distance required for hearing my whispered voice,
which was made to be only just intelligible from 6 meters
distance for the lower frequencies.

When hearing was not normal, or retraction of the drumheads
present, fympanic inflation was practised by means of a
Politzer bag and nasal tip. When no distinct inflation
was obtained, a tubal catheter was applied and the sound of
passing air noted with the auscultation tube. The longest
hearing distance obtained was taken into consideration.
After inflation the influence of this procedure on a spontancous
nystagmus was checked.

The Rinne, Weber and Schwabach test were
now carried out. The bone conduction was measured from the
vertex when there was no considerable difference in acuity of
hearing on both ears; in the other case from each mastoid
separately. Here again frequent checking on young keen
hearing individuals was observed to exclude hearing loss of
the examiner and to make allowance for his age (36 years).
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Thus by normal hearing is meant whisper distance, Rinn e

Weber and Schwabach for 435 double vibrations
normal,

It may boe added here that Bruining at that time was interned in the
Military Hospital of Tjimahi, 12 KD. away. For several operations we were
wiluwod to Lransfer patients from the Bandoeng camp to Tjimahi Hospital
Brulning, having heard of my findings, asked me to transfer some nystﬁgmu;
Gaaon o iy hospital under some pretext, which wag arranged. Some patients
with nystagmus and normal hearing were selected and occasionally transferred
one by one. T knew he possessed a serviceable sound damped (nearly sound proofi
raoﬁ:; da. tc.lomp[etu s;eE: of tuning forks and S truyecken's** monochord, having
wo iere mysell before the w ars 1 the avi J i
e ; i ar for 7 years, and the room having been built

Now Bruining also found normal hearing in these pafients with more
extonsive equipment, although audiometric examination was impossible Alsol
tu.rning tests were carried out by him, having an otological turning chair'. I do
not know the results, which probably will be published in the near future,

After the hearing tests, the Romberg fest was done in
the usual manner. In case of falling dependendability upon
head position was always checked.

'Tllt!n the pointing tests followed; in the vertical plane about
midway between the frontal and the sagittal one, and in the
horizontal plane. r

'].‘}w walking test was carried out in the usual manner over
n distance of - 8 meters, forward, and if the patient was
nuz t}ut,:‘utuxiv, backwards as well. '

. ‘wlorie vestibilar (rritation followed, done in Atkinson’
method %, which I will give here briefly: e

The sitting patient puts the head down on a table, the ear

o be exnmined upwards, and the foce tilted slightly upwards

1, to put the ampulla of the ipsilateral horizontal canal
in the highest place, 1 ce. of ice water (0° C.) is instilled
and the eyes carefully watched for the first flicker of nystagmus.
Now the ear is emptied at once, nystagmus tested for the
vertieal and horizontal canals, past pointing and Romberg is
noted, whereafter the moment of expiration of the induced
nystagmus is observed. Now according to Atkinson the
chief ‘measure for irritability is the quotient between the
duration of the caloric nystagmus and the latency, that is
the time elapsed between the instillation of water and the
first flicker of nystagmus. Normal is 3—4, higher is hyper-,
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lower is hypo-irritable. Vertigo and other subjective cons
comitant reactions are observed as well.

Atkinson claims simplicity, with which 1 can agree,
having used this method before the war with satisfactory
results. He claims exactness which favours comparison with
data obtained by others. To obtain this he uses a special
syringe being able to deliver 1 cc. only at a time, the syringe
being cooled in advance so as to ascertain the right temperature.

I used a 2 or b cc. Record syringe with coarse blunted
needle which was inserted halfway into the external canal to
be assured that the water really reached the drum, of course
after seeing to it that the canal was entirely free of obstructing
material. The small syringe beforehand was submerged in a
bowl with pieces of ice, starting without water. Moreover it
was filled and emptied several times with the residual water
obtained from melting, so that a temperature of 0° C. was
approached as closely as possible when ultimately it was filled
with exactly 1 ce. and immediately emptied in the external
canal of the patient. A second person is necessary to do the
timing, otherwise the examiner is hindered in his observations.
Tortunately in Bandoeng we still possessed some refrigerators,
so that ice always was available. In Batavia and Pakan Baroe
it was not, neither was there a thermometer so that an oc-
casional caloric test was very inaccurate and had chiefly
qualitative value.

When a spontaneous nystagmus was present, difficulties
arose in determining the latency and duration of the induced
one. On starting the test, this was relatively simple. In the
initial head position in Atkinso n’s method of testing the
eyes were put in the extreme lateral position not eleciting
the nystagmus, in which 1 found fixation of an object or
figure or mark at least some meters away on the floor or at
the wall, very helpful. For judging the moment of expiration
it was necessary for the observer to remember a visual picture
of the lateral eye position in which the spontaneous nystagmus
just failed to be present. I found this method more exact and
convenient than judging the moment of increase of a spon-
taneous nystagmus, not to mention the difficulties in deter
mination of the exact moment of cessation of this increase.
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On appearance of the first flicker of nystagmus the ear
was emptied and thereafter the eyes observed with head
inclined backward 60°, then immediately the head was brought
4b" to the contralateral side in addition, to determine the
presence of a rotatory component. If the induced nystagmus
had every appearance to last a long time, it was observed in
hoad position 80° inclined forward as well. Now the patient
wis made to rise and the Romberg test taken, after this
il sitting position he was made to point in the vertical plane
only, whereafter the moment of expiration was noted in head
position 60° backward. When getting experience in this
method there is ample time to do all these tests in the average
patient, In the course of time before the Romberg test,
the deviation test was carried out, in the sitting position with
urims horizontally stretched in the sagittal planes, and any
deviation of body and arms noticed.

Inmy experience Atkinson’s test approximately equals
the K obrak method with 5 cc, water of 15° C. in stimulating
power, with regard to nystagmus as much as to concomitant
objective and subjective symptoms. In a control-series of
20 normal inhabitants of the camp quotients ranging from
4 to 6 were found. Thus, to remain on the safe side in diagnosing
hyper- or hypoirritability, A tkinson’s limits of 34 were
enlarged to 2 and 6,

In his original article Atkinson does not mention in
which head position the expiration of the induced nystagmus
is awaited ® I calculated it in head position 60° backwards,
in- which the nystagmus is more marked than in upright
position; the former position may easily produce a longer
!:irne than the latter on theoretical grounds; I did not try
it out.

I used this method, and not Kobrak’s, in peace time,
because of greater simplicity and exactness; in captivity in
addition because there was no thermometer available to obtain
the exact temperature of the water to be used,

Lurning tests were done in Bandoeng in some patients on
i Mirgeon s stool, an otological turning chair not being available.
Thin wan stopped very soon for reasons to be explained later.
Culvanie tests were completely out of question, as were
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optokinetic, although Kuilman® ® later succeeded in
having an apparatus for optokinetic tests constructed in
Batavia.

This description has been purposely detailed. Under pre-
vailing conditions many tests were impossible and it is well
to realize clearly what was done and what was not.

SUMMARY

1. Otoscopy, anterior and posterior rhinoscopy, mirror
laryngoscopy and inspection of mouth and pharynx.
2. Search for spontaneous nystagmus, judging lateral gaze,
degree of convergence, pupils and their reflexes.
3. Search for positional nystagmus (some of the patients).
4. Hearing: whisper distance; Rinne, Weber and
Schwabach with tuning fork a 1.
. Inflation of the tympanic cavity, where practicable.
.Romberg, walking and pointing tests.
.Atkinson’s cold water test, including Romberg,
pointing tests and deviation.

=1 o O

8. Turning test: a few patients only.
9. Ophthalmic examination (Schwartz).
10. General examination (Smitskamp, Jenner).
11. Neurological examination (Buitelaarf, Van der

Hoevent).

12. The ,Meinicke Triibungs Reaktion” (M.T.R.) was
done in many of these patients in the beginning, and in
all cases of anisocoria and form anomalies of the pupils
(Ten Seldam).

C. OBJECTIVE SYMPTOMS

1. Otoscopy, rhinoscopy, etc.

Only anomalies connected with vitamin and dietary deficien-
cies, and allied conditions will be described.

a. Otoscopy

In the majority of this group of 160 patients there were
no abnormalities of importance in the drumheads.




Trawntatic ruplure

~ Durlng the whole captivity I saw approximately 40 ruptures of the drum from
Dlows by Japanese guards, It is true this was no deficiency, but certainly it was
alwiys vounectod with the proximity of Japanese, and as such worth mentioning.
All but one elosed, in which a secondary suppuration after 2 months gave rise
10 0 subiperiostenl abscess. Mastoidectomy was performed in this case with one
Qi o ber ‘s hinmamer and ehisel, one curette and some general surgeon’s instruments,
humld Antegrum of the drumhead and hearing was achieved, wherealter

i wiw duly turned out on working parties at the railroad; he survived
Wikiviby, Thiy was done in Pakan Baroe.

TN
Effusions in the tympanic cavity

P

In the later stages of the war many cases of effusion in the
tympanic cavity were observed, nearly all of them in the
Pakan Baroe period. Thence I can give no statistics, but it
occurred to such extent, that I was able to show a physician,
asking me for such cases, 6 fresh ones in 2 weeks. The drums
mostly were in normal position or slightly retracted; trans-
parent, so that a beautiful line, or, after inflation, airbubbles
were to be seen. The landmarks were always clear, the mem-
branes mostly brighter than usual. There might be coryza,
mostly there was not, Most of the cases had oedema to a greater
or less extent, Therefore a liability to form effusions was taken
inte consideration, cauged by hypoproteinaemia or lack of
thinmin, The effusions were rather obstinate to inflation, also
when performed with the face downward. The fluid by its
muobility gave the impression of rather low viscosity, and was

m Palian Baroe soveral casen of abnormal patency of the Eustachian
tubin were obsorvod in patients with severo loss of weight, which is explained
Ly swanting of the submucous fat in the lateral tubal wall, This fatty layer was first
denoribed Rodinger in 1870, Undue patency is described in tuberculosis
wind mentlity with loss of weight (Scheibe 1), Our patients complained of auto-
phonis and o queer cold feeling inside of the drums when breathing through the
aome, Tuulforad from it for a faw months after contracting benign (1) tertian malaria
sl baolllary dysentery and having two attacks of each in one month, When
Tvonthing Ahrough the noge air currents were felt to reach the tympanic cavity.
I pidlents the drumheads could be seen to move slightly outwards on
i inwards on inspiration. When breathing through the mouth the
'g prossure in the respiratory system were too small to clicit the
potive phenomena,

b. Anterior rhinoscopy

A considerable number of cases with affections of the mucos
cutaneous junction in the vestibulum nasi were observed, as
well in the group of 160 patients as apart therefrom. Many
crusts, often honey-coloured, were formed. The epithelium was
red, small denuded areas were present. This affection did not
respond to treatment with ointment, but immediately so if
“coramine” (diacthyl nicotinamide, vitamin-action identical
with nicotinic acid) was given (Van der Meer). Rhino-
scopy further yielded little or no particulars.

¢. Mouth

The oral structures afforded a great many characteristic
symptoms, in and outside the 160 group.

Perléche,

or angular stomatilis, was often observed (28 cases out of 160).
It started with thickening of the epithelium in the muco-
cutaneous junction at the angles of the mouth, these spots
looked whitish. Then the thickened epithelium became sodden,
small fissures appeared, mostly horizontal. They might reach
a size of one cm. and more, reaching considerably further
into the skin than into the red of the lips and the mucosa.
Mostly, however, they did not exceed 4 cm. Crusts, sometimes
honey-coloured, were formed on these lesions.

Chetlosts,
an affection of the vermilion of the lips, chiefly where the
dry part is passing into the moist one (11 of 160). This zone
is red, areas may be denuded of cpithelium, small radiar
fissures may appear. Crust forming may occur, although not
nearly so frequent as in the angular stomatitis. The lips are
often swollen.

Stomalitis,

having peculiar sites of predilection, namely: adjacent to the
orifice of the mouth and in two strips facing the line of closure
between the dental rows. The mucosa is angry red in these




places, over the whole area or, more often, in patches, Small
lub:‘.’nucsma haemorrhages are not rare, ranging in size from
A pinpoint to a grain of corn, scattered in groups; sometimes
denuded areas are to be seen, Aphthae were rarely observed
wlears once (case described below). ;

The gums and bony palate are mostly free, if there is not
Il soncomitant cause for gingivitis, like paradentosis, dental
tartar or caries.

Glossitis,

often starting at margins and tip, in later stages covering the
whole dorsum in front of the circumvallate papillae. The
tongue looks fiery red, often it is grooved and fissured, in
other cases “bald’’ and smooth. It is often swollen, impressi’ons
of the teeth being marked. Aphthae are still less frequent
I?ere th'an in the other parts of the oral mucous membrane.
Stomatitis and (or) glossitis occurred in 20 cases out of 160,
[n Pakan Baroe a score of cases were seen with a dark
brown pigmentation of the dorsum linguae, without preliminary
use of any medicine or suspect food. The filiform papillae
were not elongated. The discolouration passed away in some
days or weeks. It was not conspicuously accomﬁanied by
other mouth lesions, I have never found this phenomenon
described in the literature and do not know its significance
nelther whether there is any relation with the canine black tonguc;
Riuned by nlcotinie acid deficiency, Justin-Besancon
describos o “blackish" tongue and lips in pellagra 5.

- Salivary glands and ducts

Thars were fn Pakan Baroo several cases of acufe swelling of the pavotid and
avenslonnlly wlio of the sbmaviltary glands, with{or without an (evident) attack
ol malada, 16 caused lttlo pain, and was little tender on palpation. The secretion
and golour of the saliva was normal, a small blunted probe entered normally
InLG tie duots, These periods of swelling lasted for some days. Some patients had
AevBEl of ik perdods. The swelling was not increased by mastication. The lacrimal
W were normal, Sometimes swelling of the festis accompanied it and mostly
sited mere pidn ; tumofaction of this structure alone was also observed several
Himes, Mannon Bahr describes orchitis with malarial parasites found in post
R sxnminations . Practically everybody in Pakan Baroe was a well-scasoned
Aulfaror from malarla, Castellani and Chalmers describe an orchitis
mﬁ% subtertian malaria (malaria tropica), the testicles being only slightly

: bt very tender; and the patient is very ill ¥, This was not 5o in our cases.
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There seemed to be a relation between the swelling of the sallvary glands and
that of the testis, in that sometimes they occured simultaneously, In Gtlior g
a patient having had an orchitis, some weeks later developed swelling of lome
or more salivary glands, There was no preliminary or concomitant dryness ol the
mouth. It was not mumps since it would relapse in one patient. Suppuration was
never observed except in one case where both parotid glands excreted large quans
tities of thick and yellow pus, without a concretion or any other obstruction of the
ducts being apparent. This suppuration lasted for months, (case observed by
Bruining in Tjimahi and Batavia); thereafter I lost contact with the patient.

Further I saw 4 cases of acute obstruction of the Whavionian duct. In
3 of them a grating sound was elicited by a blunt probe and a stone removed,
twice by slitting the duct on the probe; one, which was very near the submaxillary
gland, by incision of the floor of the mouth on the probe. This case healed with a
fistula from the duct to the floor of the mouth, immediately above the previous
bed of the stone, a piece of duct in front thereof lying idle. In the fourth case
the probe entered about 14 cm. and stopped abruptly there, grating was not
elicited. On slitting the duct a caseous particle of pinpoint size was found, on
removal of which an abundant flow of clear saliva poured out. The complaints
vanished instantaneously and lastingly.

This is a rather large number of obstructions to observe in two years (the last
two of captivity); I saw only one small concretion in 8 ycars of busy practice in
the tropics under normal conditions. I could find nothing on the influence of
malnutrition on sialolithiasis in the literature; certainly there were too few cases
to assume a connection. The swelling of salivary glands described above is
not mentioned in malaria; Andrews describes occaslonal swelling of the
parotid glands in pellagra 10,

d. Pharynx

The distribution of the lesions is characteristic again, The
mucosa is angry red, more or less swollen, most marked on
the uvula and its surroundings. From here the redness fades
away forward onto the soft palate and laterally and down-
wards onto the faucial pillars. The tonsils are not or little
too red. Aphthae may, rarcly, be encountered. This affection
is less common than the preceding ones (3 of 160).

e. Larynx
Laryngitis
This affection is still less frequent. Reduess and a little

swelling of the epiglottis, notably its margins, and of the
ary-epiglottic folds are the objective findings.

Paralysts

Towards the end of captivity several cases with hoarseness
were seen, in which there was paresis of one or both posterior
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ericosarytenoid muscles. The cords moved sluggishly and only
to n small extent outward. There was no dyspnoea distinetly
due to lack of abduction of the vocal cords. It was mostly
present on effort, though, but gave the impression of being
dopendent more upon extreme weakness (paresis) of several
groups of muscles and (or) insufficientia cordis. The underlying
nthology of the hoarseness lay in the vocal cords, which
ol to close properly, an ovally shaped space remaining
hetwoen them the edges were not sharp, the cords looked
fluhby (wonlness of internal thyro-arytenoid muscles). There
’Mkﬂmﬂmﬂ.mﬂ. with paresis of abduction without hoar-
Aonens and two with paralysis of abduction on the left side.

6 with both cords in eadaveric position was observed.
i the other cases the left recurrent nerve was often damaged
o u greater extent than the right one.
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Although there were not many patients of this kind, about
10--15, there scemed to be a distinct preponderance of the
intensity of the lesions in the left, over those in the right
recurrent nerve, In some of these perhaps cardiac dilatation
could be made responsible for this difference, in others,

however, thers wag no anatomical cause to be found, while

the avitaminosis must be influencing both nerves equally. In
1y 'l.l‘.".'.t‘ cunen the following explanation is attractive.

tin e w’ pf two nerves injured to the same degree,
e longer one _lrl_.fnd;efﬂpqn the greater change; the ability of
W nery 10 resist injury is inversely proportional to its length.
Since o few regenerating fibres are constantly found in the
peripheral nervous system of normal individuals it seems
rernonable to assume that new fibres are continually replacing
those which have worn out. A new fibre is growing as rapidly
s 12 mm. a day (Bing?). Consequently long nerves will
Gﬂmt_of older fibres than short ones. The nearer a fibre is
to its time of death, the more vulnerable it most probably
will be to injuries. In this way an explanation of the greater
vulnerability of longer nerves is given,
- Another explanation why the longer nerve is more vul-
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nerable, is the following: a longer nerve, especially the left
recurrent, which dips deeply into the thoracic cavity, with
many neighbouring structures to pass, may suffer from
pressure more readily than a short one. This may be so little
marked, that in ordinary circumstances there is no evidence
from this fact. However, as soon as the entire nervous system
is harmed by avitaminosis, such pressure may be the drop
which causes the overflowing of the bucket. These cases of
slight injury, normally borne without harm, but in the camp
causing serious loss of function, were observed several times
in peripheral nerves of legs and arms.

In beriberi aphonia is repeatedly mentioned, especially in
infants, where it mestly is attributed to laryngeal oedema.
In chronic adult cases hoarseness is common as well, degene-
ration of the Xth nerve and its laryngeal branches are fre-
quently found (Bicknell and Prescott 1), Clinically
also the hoarse voice is here often found to depend upon
neural lesions. Eddy and Dalldorf, apart from the
mentioned facts, report laryngeal paralysis also in infants,
the left cord being more frequently involved (O hta) 2.
Laryngeal oedema was never observed in our cases (all adult
chronic ones).

f. Oesophagus

There were many complaints of burning and pain behind
the sternum on swallowing. We could not perform oesopha-
goscopy, but in several post mortem examinations there were
big red patches in several places of the oesophagus, consisting
partly of haemorrhages, partly of dilated small vessels,
Fisher® found oesophageal lesions in living pellagrins,
Justin-Besangon® also. Interesting is the tendency
to bring Plummer-Vinson's syndrome into the pel-
lagrous symptomatology (a.0. Manson Biaihris:

g. General remarks, pathology

All these symptoms tended to come and go in waves, lasting
some weeks or months, vanishing by untraceable causes and
appearing again for some reason or even without one. Notorious.
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to precipitate an exacerbation were periods of extra bad food,
an attack of malaria or dysentery; and drafts, journeys
arranged by the Japanese being periods of more intensified
malnutrition, filthiness, exhaustion, lack of sleep, thirst, and
fear for torpedoes,

All sorts of combinations of the described affections occur-
red. They went frequently with periods of diarrhea, thus
giving proof of the fact that no part of the digestive tract,
from lips to anus, is exempt from this disease. In several post
morterns (L. Simons) confirmation of this could be
obtained. The findings were : extreme atrophy of several parts
of the gastro-intestinal tract, each covering one to two meters,
slowly shading off into normal parts. This atrophy, so marked,
that the intestinal wall could be as thin as sausage-skin, might
be found in otherwise well nourished bodies (see Eddy and
Dalldorf); although in other cases there was frequently
extreme emaciation. Submucous haemorrhages and dilated
vessels were common. A dark grey pigmentation was often
found in several places in the large and small bowel, most
marked in the caccum. It consisted of small round stipples,
nearly of pin point size. Ulcers were never observed but in
the large intestine of many cases, a dysenteric aetiology being
(uite possible, The other abnormalities, as said before, occur-
red in the whole digestive tract, from lips to anus; in one
putiont more marked in certain parts, in another in others.

Gl pntlont with the typlenl lifeless, staring, pellagrons gaze was observed
Wi davaloped bwo ontheonls of uleerouy stomatitis with the characteristic dis-
feibutian fn the coume of one year. lach disappeared without traceable cause.
Thoy wers not Aucampanied by discchon, Food intake was seriously interfered
WIEh by pabit. Novertheless o managed to come out of this apparently solidly
clonodd viclous cirele, The thivd exacerbation left his mouth alone but affected

hin bowels and precipitated his death. No uleers were found in the gastro-intestinal
bonet, but many other aboormalities, such as described above,

Eddy and Dalldorf® describe the abovementioned
dinrle grey pigmentation in pellagra, Herzenberg regards
It s typical for the disease . They are found in only one
other disease, sprue, and there infrequently 22, Microscopically,
ey prove to be eysts formed of distended Lieberkihn's
arypts, (See also Ceelen® and Denton?),

Atrophic conditions are to be observed also in mouth and
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lips after some exacerbations have taken place. The mucous
membrane becomes thin and whitish in irregular patches.
None of the theories on pellagra can explain the sudden
spontaneous remissions and the invariable reappearance of all
these symptoms, which Eddy and Dalldorf also
describe in pellagra and especially in black tongue *. In our
cases there was no distinct relation to seasons. In the tropics
there are only two of them, one wet, one dry.

Conspicuous is the tendency of the disease to touch the
surroundings of orifices and of passages from one structure
into another. We see this in the nostrils, in the mouth, at the
pharyngeal pillars, the laryngeal orifice. Post mortem we find
the same tendency ; more severely affected are the surroundings
of the cardia, pylorus, caecum and anus. The same again 1s
seen in balanitis, urethritis and wvulvitis, described in this
deficiency % 33 128 A traumatic cause supervening on the
avitaminosis must be taken into consideration. In our post
mortem examinations (L. Simomns) it was conspicuous
that there were hacmorrhages and redness on the oral side of
Kerkring’s folds of the intestine, as if the trauma of the
moving masses of food had brought them out.

Thrwsh

Thiush was often developed on the severely inflamed mucosa of mouth, tongue
and pharynx. The type of lesion was not always the same; it might vary from
nearly white to yellowish brown. Mycelial threads and conidial forms were always
found in abundance, Sometimes there were patches, varying in size from a pin
point to a grain of corn; again there were threads, forming an intricate web. It
disappeared within 2 x 24 hours, mostly in one day, by one or two applications
of gentian violet 1 %. Then there was considerable alleviation of pain also. We
failed to find this affection in the oesophagus post mortem, but we performed
10 such examination in cases suitable in this respect. From alleviation of retrosternal
pain by making the patients swallow their saliva after application of gentlian violet
on the oral lesions, we gained a strong impression that the myecosis was present
in the oesophagus as well. A few cases of thrush were observed in less debilitated
people, but mostly it was a certain precursor of death.

Castellani found that thrush may be caused by the following mycoses:

Fungi imperfecti: Genus monilia Persoon

oidium Link
1 hemispora Vuillemin

Ascomycetaceae: Genus endomyces Linlk.

Generally the affection has a whitish colour: some varieties of ocidinm and
monilia, however, may be vellowish.

The mycoses grow deeply into the mucosa, which explains the adhesion and
the pain *'.

b
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COMMENT, ARIBOFLAVINOSIS

Perléche, cheilosis and certain affections of the oral structures
are attributed to riboflavin deficiency by many authors. The
lntter group of affections differ from those in pellagra by a
magenta, livid colouration of the mucosa. Personally I never
puw Lhin distinetly, although there were cases in which the
red eolourntion was less angry and more dark. Perhaps they
nre those deseribed as “magenta’. Unfortunately in these
cunen, which were observed in Pakan Baroe, we had no op-
portunity to try out differences between nicotinic acid and
tibotlavin trentment, In Bandoeng, however, Van der
Moo wan in the position to treat a considerable number of
ousen, of which I saw the greater part, with “coramine”, the
dinethyl wmide of nicotinie acid, in doses from 1-—2 cc. daily
intravenously. Within one to two weeks the majority was
completely relieved, from their stomatitis as from the perleche
nnd cheilosis, which latter lesions are considered as pathog-
nomonic for riboflavin deficiency (Bicknell and Pres-
gott?, Manson Bahr® Stepp und Ktthnau'®,
Eddy and Dalldorf?, Stannus!® and many
others),

IF'ood lacking nicotinic acid, often lacks riboflavin, thiamin
and pyridoxin as well. It is clear without further comment
that in nature mostly complex deficiencies of the B group
aeeur, Apart from this the impression is obtained that several

vibmmins from the B group to a greater or less extent may,

by thelr absence, elicit the same or similar lesions.

Van der Moer's observations in Bandoeng point
strangly in this direction, in that perléche and cheilosis dis-
appenred on digethyl nicotinamide, whereas many others saw
them vanish on administration of riboflavin, and Eddy
und Dalldorf mention their disappearance on pyridoxin
neo (Smith and Martin?®) Machella and Mac
Donnld failed to improve 13 cases of perléche with ribo-
flayin, Some responded to nicotinic acid, By and yeast 1. On
eloser exumination this is not as strange as it looks at first
sight, thinmin, nicotinic acid, riboflavin, and pyridoxin each
working very similarly in the intracellular dehydrogenation
of earbohydrates ' 39,
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There were many patients with photophobia, laerimation
and burning and itching of the conjunctivae. Circumeornenl
and later peripheral corneal vascularisation is generally cons
sidered as a specific sign of ariboflavinosis 14 3% 7 although
Bicknell and Prescott™ on account of more recent
investigations on the subject do no longer agree, both pheno-
mena being observed in many normal people as well, and not-
disappearing on administration of riboflavin. Whatever it
may be, this affection is only to be demonstrated by the
slit-lamp, which was not available in the camps we were.
It might be a cause for the frequently occurring lacrimation,
photophobia, itching and burning, but mydriasis also might
play a role (see below).

SUMMARY

Eczema vestibuli nasi, angular stomatitis, cheilosis, stoma-
titis, glossitis, pharyngitis and inflammation of the entrance
of the larynx were frequently observed. Analogous affections
were demonstrated in the oesophagus, stomach and intestine
in post mortem examinations. The affections formed many
varied mutual combinations. Scrotal dermatitis was a frequent
concomitant symptom.

In the group of 160 patients 53 showed or reported affections
of nose, mouth, pharynx or scrotum, or combinations of them.

2. Nystagmus

a. General remarks, definitions

By nystagmus is meant a to and fro movement of the eyeballs,
in which in a certain direction of gaze an equal amplitude
and frequency is sufficiently maintained to achieve regularity.

This regularity is not an obligatory point in the literature
(see for instance Klestad t®), but it will be here, because
irregular forms of nystagmus were brought out under another
name in this investigation. Confusion is feared to be the result
from trying afterwards to take out the forms of irregular
nystagmus which certainly form part of the picture of
nystagmus, In the main Klestadt’s ,Nystagmuszer-
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gliederung”” is meant here, to which we will return later.

When there is a quick and an opposite slow phase, the
nystagmus is called rhythmic; when both phases are equally
fuut, oscillatory (,,Pendelnystagmus’ of the Germans). When
spenlcing of nystagmus only, the rhythmic one is meant.

Unfortunately the direction of the nystagmus is denominated
by the direction of the quick phase, because this is the most
gonapleuous one. Hégyes in his classic experimental
studies of 1881 denominated the nystagmus by the direction
of ity slow phase (Klestadt®), which is the essential and
in most cases the primary one, certainly always so in vestibular
nystagmus. Of course we will adhere to the regrettably adopted
custom of denomination by the direction of the quick phase,

According to the plane(s) in which the nystagmus beats,
it is called horizontal, rolatory, horisontal-rotatory, vertical or
diagonal. Retraction nystagmus is a movement of the eyeballs
in the horizontal plane, quick phase backward and slow phase
forward, a rare form (Brunner?™).

The frequency may be recorded in the number of beats per
minute; or, more commonly, as quick, moderate or slow.

The amplitude may be expressed in millimeters, or, more
usually, differentiated in coarse, medium or fine. Mostly the
gmplitude is inversely proportional to the frequency.

The dmlensity is determined by amplitude and frequency.

Wy vestibwlar nystagmus is meant a nystagmus elicited
unywhere in the chain labyrinth, vestibular nerve, vestibular
puclel, vestibuloamesencephalie  tract (in the posterior or
medinl longitudinal bundle), connecting the vestibular nuclei
with those of the extraocular eye muscles. Perhaps middle
enr and tubal affections should be added, but they may elicit
nystagmus only by direct action on the labyrinth. By peripheral
vustibulay nystagmus is meant a nystagmus elicited in the
labyrinth or in the vestibular nerve, by central vestibulay
nystagmus such as is provoked in another link of the above-
mentioned chain,

Phe vestibular nystagmus always shows a rhythmic character,
and {s rendered more marked by looking in the direction of the
guick phase; the reverse, however, is not true of both statements.

Any nystagmus showing itself only when looking in the
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direction of the quick phase, is said to be of the firsl dogree,
when present also in gaze straight ahead second degree, when
present in all directions of gaze third degree.

Nystagmus is called spontaneous when it is present without
artificial irritation (it may be present only on looking in a
certain direction); tnduced or reactive when it appears after
stimulation of some kind, such as turning, galvanic or caloric
irritation of the labyrinth.

The same applies to past pointing, walking and Romberg
test.

The French distinguish a spontaneous nystagmus sensi
striclorii, appearing in gaze straight ahead, from a “nystagmus
révélé”, translated revealed nystagmus, when appearing only
in an eye position other than central (Aubry*). Thus no
first degree nystagmus can be spontameous. We will use
spontancous in the sense of not induced, although the French
definition appears to be quite rational.

After these introductory remarks we will consider the
question of Ist degree nystagmus. Second and third degree
nystagmus were seen in three cases only, and gave no diffi-
culties like those arising in classing a 1st degree nystagmus
as pathologic. The question of physiological nystagmus in
extreme position of the eyes was borne in mind all the time,
and this position avoeided in examination on nystagmus, while
it was used after this examination (to avoid fatigue in nystag-
mus tests) to judge the strength of lateral gaze. Yet it must
be admitted, that in most cases nystagmus occurred only in
an eye position not far from the extreme. Certainly there
were many cases in which it showed itself in a position con-
siderably remote from the extreme lateral one.

Klestad t® mentions nystagmus by fatigue (Evmidungs-
nystagmus) and correction nystagmus as two forms of non-
vestibular and physiological phenomena.

Nystagmus by fatigue of the lateral gaze is described by him
as a slow revolution back of the eyeballs from the extreme
lateral position, with quick return of the eyeballs to the
lateral position again; this repeated regularly results ina
rhythmic regular nystagmus. Sometimes group forming is seen
in this form. Occasionally the excursions are very small. Then
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the difference between slow and quick phase disappears and
the nystagmus becomes fine oscillatory, in any case if observed
with the naked eye. Klestadt writes further: Often this
nystagmus is elecited only after keeping the eyes some time
in the extreme lateral position, in other cases it cannot be
provoleed, Many people bear the extreme position with absolute
quiet eyeballs for a remarkably long time, in others nystagmus
{% Appearing in less than a minute, sometimes longer. On the
{neldence of this sort of nystagmus quite different figures are
glven : from 60—75 % (Schu ltz, Offergeld)over 50 %
(Mygind) and 6% (Streit!®) to 0,39 (Younger-
m o n ) (taken from Klestadt?®® not verbally). Unfor-
tunately most of the original articles of the authors giving
stutistics hereon are not available to me, so that I am not
able to form an opinion on the cause of the discrepancy.
The findings of Streit and Youngerman are in any
case not comparable, starting from quite different material
and the latter using Fren zel's spectacles in observation 4,
the former not 1%,

Bielschowsky states: “This physiological nystagmus is
precipitated by extreme lateral gaze and depends hereon,
that the maximal innervation can be accomplished only for
u short time. In relaxing of this innervation the eyes go back
gomewhat towards the middle position, a new innervation
{mpulse s driving the eyes to the point of fixation again,
fnto extreme position, This extreme position nystagmus (“End-
stellungaaystagmus'’) is in some way the analogy of that
nystagmuy, observed consistently in paresis of conjugate eye
movements' 1%,

Aubry demands observation behind Barte s’ spec-
tacles to eliminate a “nystagmus de fixation” (probably
moeaning the “Einstellungsnystagmus'’ of the Germans = cor-
pection nystagmus), and not surpassing an angle of 45°—50°
from the middle position to eliminate the physiological nys-
Lagimus  (“nystagmus physiologique”) in extreme lateral
posttion, In his opinion this physiological nystagmus is always
absolutely symmetrical on both sides in the two lateral direc-
tiony of gazet. Klestadt, however, writes: ‘It is often
present in both directions in which it is not always equally

39

marked to the right and to the left My gind, Rutt in);
often it is beating to one side only. Changes in eliciting this
nystagmus, in its plane of beating, and in its direction oceur
in the same person” %, With regard to the symmetry,
Streitl® is of the same opinion as Klestadt.

In the literature there seems to be agreement with respect
to the fact that the only essential difference between this
“physiological” nystagmus in extreme position and the
nystagmus in paretic lateral gaze (among others described by
Frenzel?3) is that the former appears in extreme position
only, and the latter already in a position less remote from
the middle line, in marked cases even immediately past this
line. It is evident that this difference is only a quantitative
one. Frenzel classifies the critical lateral position for
assumption of pathologic nystagmus as “izwangslos’', perhaps
best translated as “unstrained”; Aubry?* as “not more
than 45°—50° deviating froin the middle line”. “Unstrained"’
is a subjective sensation of the patient; a position having this
quality for a mormal individual, may be very annoying for
one with weakness of lateral gaze, whereas gpeaking anato-
mically, both pairs of eyes are approximately in the same
degree of abduction. Therefore in my opinion Aubry’s
classification is more exact, although in practice it 1s difficult
to estimate 45°—50°; the real position possibly being, that
he obtained a wvisual picture of this critical eye position in
the orbits by long experience, but to communicate this position
to others, saw no better method than estimating the angle
of deviation.

What I want to arrive at, is this, that there must be a
gradually passing from this physiological nystagmus in end
position, over the slightest degrees of nystagmus in weakness
of lateral gaze, to that in paretic gaze. In the former case
a normal neuro-muscular apparatus cannot satisfy an abnormal
demand; in the latter a too weak conjugate eye movement
cannot fulfil a normal requirement. Between these two,
smoothly graduated 'transitional steps may be expected. In
addition, the physiological nystagmus cannot be elicited at
random in any individual. If all this is true, this “physiological”’
nystagmus should be called physiological only in the absence
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of other connected symptoms, a clearly cut boundary between
the two forms being absent.

Of course in the marked cases of nystagmus in paretic gaze,
which show coarse excursions, sometimes immediately when
the eyes are brought out of the middle position (Frenzel ),
there is no difficulty.

Corvection nystagmus (Einstellungsnystagmus) consists of
aming movements to bring the image of an object lying in
i peripheral zone directly on the fovea lutea, Under some
glreumstances these aiming movements become visible and
muy show a rhythmic character. It is seen in abduction of
the eyes, the quick phase is the primary one, theoretically,
which fact, however, cannot be recognized. The difference
from nystagmus by fatigue is that the correction nystagmus
ceases after some time, and shows itself immediately on
abduction of the eyes, whereas the other mostly oceurs only
after some exertion of the eye muscles by remaining some
time in the lateral position, or by moving the eyes in the
opposite abduction and back again; further the latter has a
tendency to increase instead of to decrease. For the rest these
two forms may easily mix (Klestadt?®).

The nystagmus in paretic gaze (Blickparetischer Nystagmus,
see for instance Frenzel ) may be elicited by lesions
anywhere in the chain: cortical centre at the foot of the
dudl frontal gyrug, eapsula interna, cerebral peduncle, posterior
longitudinal bundle, nuclei of the extraocular eye muscles.
Montly it haw conese excursions, although in minor grades
they mny be fine. In middle position the eyes are quiet, also
behind ¥ renzel's spectacles, which is an essential point
of difference with (first degree) vestibular nystagmus, con-
sistently showing itself under these conditions as well. This
ineludes nnother point of difference from vestibular nystagmus.
The paretic nystagmus being mostly coarse in lateral, and
always absent in middle position, declines rapidly from
eonslderable excursions to zero in moving the gaze from
nbduetion to straight ahead. Vestibular nystagmus of coarse
amplitude in lateral position mostly is present also in middle
position, thus decreasing much more slowly (no spectacles).
This is the reason, why with coarse nystagmus in lateral and
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quiet in middle position neurologists and ophthalmologists
immediately think of paresis of gaze. A vestibular nystagmus
of small amplitude in the lateral position shows itself mostly
also in the middle position when observed behind Frenzel's
spectacles. More strongly still: Frenzel states that in
cases where no nystagmus is present on ordinary observation
in deviated eye positions, a vestibular nystagmus may be
uncovered in the middle position behind his spectacles *,

There is a form of nystagmus which is revealed in more
than one direction on examination in the four directions of
gaze, always beating in the direction of the gaze. This is called
“Blickrichtungsnystagmus’ by Frenzel; “nyslagmus mul-
tiple’ by the French (Aubry %), when it is beating in at least
three directions; in other words there is always a vertical
component, be it upwards, downwards or both. When existing
in the two lateral eye positions only, it is called bilaferal
nystagmus. 1t may or may not be more marked in one direction ;
may be either central vestibular, or paretic, or mixed, In this
multiple nystagmus then, when paretie, the eyeballs are always
quiet in the middle position, also behind IFrenzel's specs
tacles; in cases of vestibular origin a more marked component
is showing itself under these conditions, The IFrench call this
more marked and persistent component “‘nystagmus prddo-
minant’’ (Aubry) which is clear without further explanation.

In other words, a vestibular nystagmus, (also when being
the more marked component of a multiple nystagmus), while
being of the first degree without spectacles, becomes of the
second degree when fixation is excluded. Paretic nystagmus
can never be of the 2nd or 3rd degree.

Fixation may suppress a vestibular nystagmus. On the
other hand it may elicit nystagmus of rhythmic character,
as is the common opinion for correction nystagmus. It seems
strange, that this occurs in lateral position of the eyes only,
and never in middle position. This fact suggests influences
eliciting the slow phase, analogous to those in paretic and
fatigue nystagmus. Whatever the true mechanisms in all these
forms of rhythmic eye movements may be, it is always wise
to include Frenzel's spectacles in observation of nystag-
mus, although Frenzel himself thinks to see advantage
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in not using them in judging paretic nystagmus in eye positions
other than the middle one. These spectacles would have been a
priceless differential-diagnostic instrament in our investigation ;
while now we shall partly have to be satisfied with guesswork.

Positional mystagmus is a nystagmus evoked by a certain
position of the head (type I Nylen®); or it may be an
inerense of a spontaneous nystagmus by the same cause
(type I Nylen). De Kleyn?® 5 6 distinguishes five
forms, among which :

vestibular positional nystagmus, elicited by certain head
positions in respect to gravitation, movements of the head in
regard to the body being excluded;

positional nystagmus by neck reflexes, evoked by a certain
head position in regard to that of the body, the influence of
the force of gravitation not being changed ;

positional nystagmus by wvascular disturbances at the base
of the skull, brought about by turning the head in a certain
manner in respect to the body %,

A complete examination on positional nystagmus is rather
intricate and very time consuming. According to Klestadt
positional nystagmus is as often of central origin as peripheral ®,
Seiffert®and Burger consider it to be always central,
Aubry* and Leidler® as mostly central.

0. Observations in our patients

Under this heading only the forms with regularity will be
deseribed.

The nystagmus was nearly always rhythmic, only 2 cases
were seen with horizontal fine-oscillatory nystagmus on looking
upwards and 2 with the same sort of nystagmus on looking
lnterally. One of these latter patients developed a rhythmic
nystagmus later.

Ihe plane of beating was korizontal in most cases; also
Aorisontalsrotalory nystagmus with a slight rotatory component
Wil observed, less frequently still one with a marked rotatory
eomponent, and never pure rotatory.

The nystagmus was most often bilateral, beating to the left
on looking to the left and to the right in that lateral eye-
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position. In these cases it was mostly asymmetrical; being
more marked in one direction than in another. However, there
were also many cases with nystagmus in one direction.
Diagonal, wvertical and retraction nystagmus were never
observed.

The amplitude was mostly fine to medium, although there
were a considerable number of cases with marked amplitude,
4- 3 mm., and 2 cases with an amplitude of nearly one cm.,

in an acute attack (record no. 38).

On one of these 2 cases no record is available, the case will be briefly described
here. It concerned a , healthy' man of 40 years, participating consistently in physical
training, One day, while performing to and fro rotating movements of the body
with legs spread apart and body bent 90° forward, he suddenly sat down and,
laughing, stated : “Well, T’m a little dizzy''. The whole group was sweating and so
was he, There was no tinnitus, deafness, sickness, vomiting, or compulsary position.
Neither was his general well being severely disturbed, on the contrary, a few
minutes later he went on with the exercises. Besides the apparently slight vertigo
and the sitting down, he showed a horizontal nystagmus which laymen saw from
10 yards distance. I was in the same group! the nystagmus was horizontal with
oscillations about one cm. long, of high frequency and of the Srd degroe, The eyos
were dragged back by the slow phase until considerably past the middle Hne.
The attack passed away in a fow minutes, the nystagmus rapidly subsiding to
2nd and 1st degree and disappearing,

What was found on examination, conducted a few hours later, I unfortunatoely
cannot remember completely, No calorie and turning tests were performed. Middle
ears and hearing were normal, This man the next and the following days did the
identical exercises again and again without further mishap,

Not infrequently distinctly longer oscillations were observed
on that eye to the side of which the patient was looking.
The length of the excursions on the homolateral eye (it may
be called thus for the sake of briefness) might be 2 and even
3 times as long as that on the other eye. On reversing the
direction of gaze the longer excursions moved to the other
eye, 1. e., the homolateral one again. I could find very little
in the literature either on this phenomenon or on its signifi-
cance. Wechsler™ mentions the possibility without
further comment, Bing?® states briefly that some authors
explain this to be cerebellar lesion on the side of the bigger
excursions, although Bing himself never obtained any
confirmation of this. -

The degree was nearly always first ; the 2 cases with extremely
coarse oscillations were 3rd degree ; one patient with 2nd degree
nystagmus was seen, a case of Wernicke's encephalopathy
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{polioencephalitis haemorrhagica superior), described under
neurological examination. There were several cases, however,
in which the nystagmus appeared in a lateral position not
far from the middle line (20 of 160), although again it must
be stressed that mostly it appeared only in an eye position
not far, but distinctly, short of the extreme lateral one.

The direction of the nystagmus then, was nearly always the
same as the direction of gaze. Exceptions confirming the rule
were the 3 cases of nystagmus of higher degree and the 2
with horizontal-oscillatory nystagmus on looking upwards.

The frequency in general was medium with inclination to
quick, mostly inversely proportional to the amplitude, The
2 cases of 3rd degree nystagmus with long amplitude, however,
had a considerable high frequency also, thus the intensity of
the nystagmus was very marked. Very slow movements were
never seen in this type of nystagmus with regularity.

The intensity was mostly slight to moderate, in accord with
the statement on frequency and amplitude. However, it might
be extremely high in attacks. In these cases either there
might be severe accompanying subjective vestibular sensations,
or these might be very little marked (case described above).
In cases with moderate intensity, they might be nearly or
completely missing.

An eyelid nystagmus on all four eyelids was not infrequently
observed to accompany the nystagmus of the eyeballs. It was
always most marked in the medial part of the lower lid and
consisted of small contractions synchronous with the quick
nystagmus phase and directed towards the median plane.
Van der Hoevent observed one case of head nystagmus,
which he and I unfortunately did not observe again in a
reexamination performed later. Neither could the phenomenon
be evoked by caloric stimulation. Palatinal nystagmus was
never observed.

In most cases there was no influence from head position
on the nystagmus. One case was seen in which a third degree
horizontal nystagmus could be provoked by bringing the head
or body and head right side down after a latent period of a
few seconds (case no. 38, type I Nylén). Because of severe

concomitant subjective sensations it could not be determined
: -
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whether this positional nystagmus would remain as long a8
this head position was maintained. The patient immediately
did all he could to alter the position. We had the greatest
difficulty to persuade him to have this phenomenon elicited
once a day. In two other cases there was a definite increase
of a spontaneous nystagmus in both lateral positions of the
head (or body and head). When lying right side down the
spontaneous, first degree nystagmus to the left became more
marked, though not yet second degree; and inversely (&ype 11
Nylén, record no. 18). In all of these three cases there was
increase of wvertigo in the critical position. In one of them
this increase mounted from zero to a severe dizzy spell.

A characteristic point in many of the patients was the
variability of the nystagmus, with regard to existence, intensity
and direction. One day bilateral nystagmus had a more
marked component to the left, another day to the right, Or
a unilateral nystagmus changed its direction from one side
to the other and back again. Or a nystagmus being present
one week, was gone the other week, coming back again later.
Once a patient was seen with a nystagmus of marked amplitud_e
disappearing and emerging again several times during exami-
nation over 3 hourly periods (no. 22), Transition from a
horizontal nystagmus in a horizontal-rotatory one, or inversely,
was never seen.

There were a number of patients, who on the first time
looking laterally, showed no nystagmus, but-did so definitely
after having repeated the lateral gaze 2—4 times. All the
time the extreme eye position was avoided. The nystagmus
elicited this way by slight exertion of the eye muscles, might
be quite marked, although never of the second degree, This
form is approaching the fatigue nystagmus very closely, the
difference being only this, that the extreme position was
avoided. This symptom was called praenystagmus. With general
improvement of the patients’ condition a nystagmuswas often
disappearing through a phase of praenystagmus, the reverse
being true as well.

At the first examination 70 patients showed a nystagmus
of one of the patterns described above, 34 a pracnystagmus.
As will be evident from the preceding, these figures varied in
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the course of time. Over the whole period of observation,
these figures were 94 and 48 respectively. Of the patients
with praenystagmus nearly all showed either correction
nystagmus, nystagmoid, weakness of lateral gaze, or combi-
nations of them on looking laterally for the first time.

The strength of lateral eye movement was so weak, that not infrequently the
following occurred: In testing for nystagmus in gaze straight ahead, it was negative.
On leading the eyes to the left: correction nystagmus; on moving them to the
other side; nystagmus, It often gave the impression that the balance was disturbed
by the first movement to the left. This means that the nystagmus on looking
1o the right possibly would have been a correction nystagmus or completely absent,
if we had commenced with the eye movement to the right. On leading the eyes
ta the left again there might appear a lasting nystagmus, sometimes quite marked.
In other cases, certainly, nystagmus was only revealed by repeating the above-
mentioned procedure once or twice,

For these reasons a correction nystagmus was considered
as suspicious, notably when appearing only in one lateral eye
position ; but, of course not as pathological. All these results
were obtained in medium lateral positions, not extreme. I
may be forgiven for stating this again and again, but it is the
only and cardinal point of difference between “physiological”
and pathologic nystagmus,

It will not be amiss here to stress that no patients were
seen with typical rotatory vertigo without nystagmus during
the attack; but that 31 patients with distinct nystagmus,
first degree, horizontal or horizontal-rotatory, failed to
experience any trace of dizziness. Further, in many other
oases nystagmus of moderate intensity was accompanied by
only slight sensations of dizziness, and variations in intensity
of the nystagmus were not accompanied by proportional
changes in vertigo.

3. Nystagmoid

By wystagmotid is meant here a to and fro movement of
the eyeballs with an intricate type of regularity or without
iy regularity at all, only a slow phase from the lateral
aye position towards the middle one always being recognizable.
IFrequency, amplitude and velocity of the nystagmoid eye
movements were variable. In looking for them the extreme
lnteral eye position was also constantly avoided. As a matter
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of fact these movgments of course were observed during tonting
for spontaneous first degree mystagmus.

In some the eyes revolved slowly back, like floating in
slowly moving water, often to a point very near the i
position. Then with a jerk the lateral eye position was assumed
again, There might follow 3—b regular, rhythmic nystagmus
beats with moderate frequency and amplitude, then the
floating back intervened, and so on. This form bears striking
resemblance to Klestadt's®® “Nystagmussergliederung',
also described by De Kleyn?® as group forming in nys-
tagmus. Unfortunately at the time of this investigation [ did
not know the existence of this phenomenon. All cases without
regularity therefore were brought under one heading, nys-
tagmoid.

In other cases the eyeballs were observed to float back in
the same manner, a recovering jerk occurred, they revolved
back again, covering a shorter or longer distance, and so on,
so that there was no regularity. Or: after the first recovering
jerk the eyes remained steady some moments in the lateral
position, then floated back, many combinations being possible,
in which the conformity was that there was difficulty in
maintaining a lateral eyeposition which for a normal person
would have given no trouble.

In other patients again there were periods of rhythmic
nystagmus of small amplitude and high frequency, alternating
with periods of longer excursions and lower frequency. The
intensity then, remained more or less the same. Each period
would cover 5—140 beats.

In another group again there was no system at all to be
discovered in eye movements elicited by lateral gaze, but for
the slow backgliding towards the middle position.

All the described forms objectively had in common the slow
revolution back of the eyes from a lateral position easily
maintained by a normal individual. When regular nystagmus
beats appeared (for a short period) the distance covered by
this slow movement was moderate to small; in the other cases
it was considerable and might come to very close to the
middle position. '

These patients numbered 67 out of 160. In a number of
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4, Weakness of lateral gaze

Uil

By weakness of lateral gaze is meant more or less severe

:IE'- ficulty, subjectively and objectively, to reach or maintain
h) extreme lateral eye position. In these tests a purposive
: pt was made to make the eyes occupy the extreme
L ‘these patients unpleasant sensations were brought about
= by this direction of gaze, in several cases extremely so. An
~ uttaek of dizziness or headache might easily be evoked. Many
|

immediately started winking or closed both eyes

y at once; phenomena which made the observation
1t and sometimes impossible. Tears ran down the cheeks;
o sweating, sickness and occasionally vomiting might
se men strongly disliked the examination. In rare
sgan to weep. These sensations might oceur in a
ngle of deviation from the middle position.

.....
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Often diplopia appeared on looking laterally, in many cases

already in an eye position deviating only little from the middle.

On covering one gye the crossed image disappeared, it was
lack of convergence then, evoked or increased by lateral gaze.

A number of them (21) had praenystagmus. Much more
frequently there were eye movements as described under
nystagmoid. In several severe cases there were eye movements
without any regularity and without slow phase from the
extreme position backwards; this movement was jerky as well.
They were considered as a kind of un- or subconscious eye
movement, protecting the patient from the unpleasant con- -
comitant sensations, on a par with closing the eyes and winking.

Some patients at first could not follow a finger more than
a little distance from the straight ahead position. With in-
sistence, however, the eyes could follow a finger further, and
nearly always the extreme position could be reached for a
moment, though it was immediately abandoned again. Such
marked objective weakness mostly was accompanied by
unpleasant sensations, but not necessarily so. Of the 160 group
89 had weakness of lateral gaze, of these 36 had nystagmus.
It may again be mentioned that the number with prae-
nystagmus and nystagmus varied in the course of time in
different examinations, this was the incidence at the first
examination,

5. Hertwig-Magendie’s deviation

In two cases with keen vision, showing a nystagmus in both
lateral eye positions, the right eye was observed to turn upwards
in looking to the left. The vertical deviation amounted to
about 4 mm. This was accompanied by diplopia, the two
images being displaced in two dimensions, more vertically than
laterally so. One of them had severe weakness of lateral gaze
(case no. 133), the other slightly only. All movements on the
right eye were normally possible on covering the left one.
Thus we were led to believe these two cases to be examples
of the rarely encountered Hertwig-Magen die's de-
viation; only manifesting itself in lateral eye position. (See
Aubryt: Jayle)

4
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Aubry! distinguishes three sets of fibres in the posterior
longitudinal bundles:

1. The horizontal pathway, serving horizontal eye movements.

2. The vertical pathway for eye movements in the sagittal
plane.

4. The rotatory pathway for eye movements in the frontal
plane (rotatory movements). '

In destructive disturbances in the first two pathways there
may, rarely, occur conjugate deviation of the eyes, lateral
and vertical respectively. In increasing disturbance a paralysis
of gaze in the direction opposite to the deviation may result;
with decrease of the affection a nystagmus in the direction
opposite to the conjugate deviation, i.e. slow phase in the
game direction.

Example : destructive lesion of the right posterior longitudinal
bundle may bring about:

a. paralysis of lateral gaze to the right;

b. conjugate deviation to the left;

¢. horizontal wnystagmus to the right (i.e. slow phase to
the left).

The first is the most marked, the last the slightest form.
The slow, essential, phase of the nystagmus is analogous with
the deviation. More than that, it is the conjugate deviation
in embryo.

Now in lesions of the rotatory pathway:

@. the paralysis does not exist, the rotatory eye movements
being purely reflex in human beings. They may be traced,
however, by testing for counler-rotalion, a compensatory
rotatory eye movement normally evoked by inclining the head
in the frontal plane (“Gegenrollung'’); our patients were not
tested for this.

b, The conjugate deviation is very rarely observed in the
form of Heviwig-Magendie's deviation, it may then
b enlled rofatory conjugate deviation.

¢. Nolatory nystagmus is the only objective disturbance to
he commonly observed as clinical evidence of disturbances of
this pathway in humans 4,

This hypothesis is quite attractive in its simplicity. The
question whether these fibres belong to the cortico-mesence-
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phalie, to the vestibulo-mesencephalic tract, or to both, is not
congidered,

Aubry stafgs that Hertwig-Magendie's deviation
may occur in lesions of the posterior longitudinal bundle;
rostrally in the mesencephalon, and caudally in the neigh-
bourhiood of the vestibular nuclei &

Klestadt considers the Hertwig-Magendie
deviation to be a “vestibulostatic reflex’. Such deviation was
seen by Caviug and Russel Brain after therapeuatic
section of the eighth nerve, accompanied by rotatory nystag-
mus to the other side. However, all other cases were observed
in central lesions .

6. Weakness of convergence and accommodation

Weakness of convergence was observed in 74 cases out of 160,
sometimes so marked that objects at more than one meter
distance could not be seen singly, sometimes in slight degree
only, The same subjective sensations as described in lateral
eye movements were frequently brought about by attempts
to converge, only less so with regard to dizziness. Reading,
playing chess, lighting a cigarette and testing for converging
power produced such effects. Nystagmus on converging was
never observed. Of these 74 cases 38 showed nystagmus as well.

Graefe's symptom (as in hyperthyreoidism) was con-
sistently negative, as was Stellwag’s; winking rather
being more frequent, especially so on lateral eye movements.

COMMENT

The centre for convergence is not yet known, however, it is
assumed by many writers to be in Perlia's nucleus in the
mesencephalon. There is agreement as to its location in the
brain stem and corticalwards from the extraocular eye muscles
(supranuclear),

Conjugate eye movements, notably lateral gaze and con-
vergence, were very liable to evoke dizziness, sometimes a
definite attack. Resting the eyes often caused dizziness to
decrease or disappear. Interesting in this respect is Uter-




52

mohlen's™ obhservation, that alleviation of convergence
by the use of prismatic glasses relieves or cures the dizziness
in Ménidre's syndrome.

7. Other conjugate eye movements

Upward gnze was less often and less markedly disturbed
thin the eye movements discussed above, downward gaze still
losn w0 In upward gaze there sometimes were the same sub-
polive sensations as in lateral gaze, but again of lesser degree.

wiee n horizontal fine oscillatory nystagmus was seen in
upward gaze.

8. General remarks on conjugate eye movements

The weakness of lateral gaze and still more so that of con-
vergence showed a much more constant character than the
nystagmus, which was often varying in existence. Disturbances
in these movements frequently were observed in patients with
lkeen eyesight and without scotomata; impaired vision thus
could play no role. Resulting from this weakness of lateral
paze and of convergence, possibly also from blurred vision
(see ophthalmic findings) these patients tended to fix their
eyes centrally in the orbits. The often extremely unpleasant
sensations elicited by movements of the eyes caused them to
e very careful in this respect. One and the other resulted in
W mont peculiar, staring, lifeless gaze, which several patients
showed as early as in the second year of captivity. This kind
of gnze is consistently described in pellagra ™ % 1 10 etc.

Hypokinesia of the mimic musculature might contribute
also to this characteristic expression, although I doubt this
hecnuse of the abovementioned normal or increased frequency
of winking, It must be admitted, however, that no special
nitention was paid to the frequency of winking in some cases
with very marked staring gaze. This is the more to be regretted
leonuse there was another symptom, which might be dependent
upon lesions of the basal ganglia and which was not rated at
ity full fmportance during the investigation. Statistics cannot
therefore be given.
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When following a slowly leading finger, not infrequently in
these patients both eyes momentarily halted, as if they ens
countered som& inflexible obstacle, which, however, wis
breakable. The eyes then, immediately after this halt, overtook
and followed the finger again. This phenomenon might appear
2—3 times in a sweep from one lateral position to the other,
and occurred in some 20—30 %, of patients. It was never
observed in patients who did not show the oto-neurological
syndrome described now, so that, when testing for first degree
nystagmus on the first eye movement from the middle position
lateralwards due suspicion was aroused when this phenomenon
was observed.

COMMENT

This phenomenon is identical with that described by Bie I-
schowsky as “Sakkadierung’, perhaps best translated as
“saccaded’’. These saccaded eve movements are called oeular
cogwheel phenomenon by Bing, because of the resemblance
with N egro's cogwheel sign in the limbs in paralysis agitans
and epidemic encephalitis 12, It depends upon disturbance in
the ,,decontraction’ of the antagonists, which always accom-
panies contraction of a group of muscles by reciprocal inner-
vation (Sherrington)'

Saccaded eye movements are described by Bielschows-
ky in disturbances of the extrapyramidal motor system. In
these disturbances there is discrepancy between eye movements
on command without object of fixation, and those while
following a moving object. The former are poor, the latter
normal in extent, but sometimes saccaded 12,

Unfortunately these patients were not systemetically tested
as to free eye movements on command, as contrasted with
those while following a moving object. It is a pity that also
insufficient attention was paid to low frequency of winking,
because the lifeless, staring look as well as the saccaded eye
movements might depend upon lesions of the basal ganglia,
which again are found post mortem in pellagra and in central
neuritis ™ (see below), Nevertheless, basal ganglionic lesions
being the cause of these phenomena is doubted because for
the following reasons:
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1, Few con.ru-mnmr nowrologlonl signs were found (see
neurologlenl examination). -

fn Plan Baeon lioweves, wie patlont wis soon who for weeks showed a hyper-
Jemeatin o0 all fonr Db BES wan parebln, could hagdly wall, but was moving his
e il doss ol s G, svan whn sloaping, slowly, with little jerks, assuming
Wi sk poan This disappoured completely. A few months later
T bl wlbot i W laating some hours. Post mortem there was excess
ool HL b e e lon s outelde of the brain, with slight atrophy of cerebral
wilnbanen (.’Vllh“ll‘h 1L, Simong). Basal ganglia and other parts of the
B e stmeaplenlly normal on multiple sections. (No record available.)

% In muny patients frequent winking was observed,
oapecinlly in looking laterally.

i, No diserepancy was found between eye movements on
commund and those while looking at a moving object, though
the former were not consistently tested for. There was often
extreme difficulty in following a finger to the lateral position.

4, Bielschowsky states that in these extrapyramidal
motor lesions, once the lateral direction of the eyes is reached
by following a moving object, the eyes tend to stay on this
object 1, This was never so in our cases. They tended to let
it go as soon as possible.

Bielschowsky further mentions Cantonnet who
in locomotor ataxia (tabes dorsalis) describes one patient with
apparently the same phenomenon. It is brought under the
hoending “Ataxia of the eye movements’ now, because several
writers mention ataxia of the eye movements (in other forms)
i locomotor atuxin, analogous to other ataxic disturbances
i thin dinense ',

), Ataxia of the eye movements

In 6 patients difficulty was observed in following a finger
from, let us say, 1§ meter to 20 em. distance (record no. 30).
Now the degree of convergence was too big, now again too
pall, Only in the moment of crossing was it momentarily
gorreet, Sometimes convergence became so marked, that it
vould be eanlled a momentary spasm, which was immediately
relieved by letting the eyes go to parallel gaze, Mostly dizziness
resulted with convulsive closing of the eyelids. When the finger
was stationary they managed after some effort to fix it bino-
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cularly ; when the distance was altered, the ataxic movements
started again. Fhis phenomenon was called ataxia of the aye
movements, perhaps better afaxia of convergence, because it
was never observed in conjugate movements other than
convergence.

It is believed that this difficulty in fusing the two retinal
images was present in many patients, and that partly this
was responsible for complaints of diplopia. (This complaint
certainly was partly dependent upon weakness of convergence).
This disturbance in fusing then, being probably present in
many cases, was in the more severe forms to be demonstrated
by aggravating the demand; in this case by changing the
distance of an object from the eyes.

In the Bandoeng camp it was possible to play baseball. Several players complained
of difficulty in judging the distance of an oncoming ball, whereas formerly they
never experienced this, These slightly imbalanced ocular movements constitute
a very early symptom of the disease then. I experienced this difficulty in estimating
distance myself. Occasionally I observed diplopia as well in mysell, This is a queer
sensation. One at first thinks that there are veally two objects, but at times from
the type of object or from previous experience, this is patently absurd. It is o very
strange sensation having difficulty in fusing the two images. I did it by conseiously

increasing and decreasing convergence by climbing' along objects on gradually
decreasing or increasing distances, for example, along the floor,

CoMMENT

Apart from the abovementioned case of Cantonnet,
Bielschowsky mentions under the heading “Ataxia of
the eye movements’ cases of convergence spasm occurring on
attempts to carry out eye movements on command, i. e. while
not following a moving object. This was only observed by
others, in locomotor ataxia, never by Bielschowsky
himself; he doubts the value and significance of the symptom:.
In following an object moved in different directions there
was no - difficulty 12

These disturbances in eye movements on command were
never observed in our patients, although they were not con-
sistently tested for this, Frostig and Spies3? describe
as psychical disturbances in pellagra fear that collisions will
occur when the patients are watching busy traffic. Of course
the pessimistic mind often observed in pellagrins may play an
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important part; however, this ataxia in convergence may
considerably decrease their power to estimate distance and
necount for the fear for collisions. Several onlookers in baseball
experienced the same fear when two running players closely
passed ench other. With regard to the intricate play of eye
movements, proprioceptive impulses provided by them, and
petinnl images, which make the evaluation of small differences
i distunce possible for normal people, these patients are
considerably and early harmed.

The above mentioned case of Cantonmnet is not avail-
able to me in the original article. As Bielschowsky
deseribes it, it is closely resembling Bing's extraocular
cogwheel sign. In this case it was observed in following a
moving object 12,

10. Anisocoria and other anomalies of the pupils

Anisocoria was observed in 31 out of 160 patients. Most
often it became evident in dull light only, the difference
becoming much smaller or even imperceptible in bright light.
This anisocoria might be varying in degree and in existence;
occasionally the bigger pupil might be found shifted from one
pide to the other, Subjective complaints herefrom were never
abnerved,

A low cones were observed with drregular pupils on one or
hotl sides, without iritis or other ocular inflammation in their
Distory. In all eases with anomalies in form of the pupils the
M{einieke) T(rubungs) R(eaktion) was done (Ten
Seldnm), but it was consistently negative. Ina few cases lumbar

puncture was performed, which revealed apparently normal

pressure and also no abnormalities as to cell- or protein-contents.
The M T.R. was negative in this fluid as well (Ten Seldam).
The pupils always reacted to light and convergence, directly
mnd consensually, If convergence was weak, the pupillary
renetion to convergence of course was proportionally lowered.

There were several patients with conspicuously large pupils.
No agrecment as to this could be obtained with the ophthal-
mologist (Schwartz). His opinion was that pupils might
range considerably in size within normal limits, Since, however,
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there were frequent complaints of photophobia, and several
patients showed conspicuously wide pupils, mydriasis as i
possible cause for the complaints was considered in several
case reports. Photophobia certainly might be dependent on
bulbar conjunctivitis and peripheral keratitis caused by
ariboflavinesis.

COMMENT

Lewy, Spies and Aring describe anisocoria, other
form anomalies of the pupils and mydriasis in pellagrins in
their publication, previously mentioned (1940). Mydriasis was
determined by careful measuring "°. This symptom, moreover,
is mentioned by Manson Bahr™ and others in pellagra.

141. Hearing

Of this group of 160 patients 33 had normal hearing, as
judged by the methods of examination available. Of these,
23 had a nystagmus, 6 a praenystagmus,

Owing to the very poor equipment for hearing tests, it was
difficult to determine what type of deafness was present,
however, this was done as best as possible on the generally
accepted principles. Reduced bone conduction, negative
Rinne, deafness in the higher tone range covered by whisper
were thus considered as indicative of perception deafness;
lengthened or relatively little decreased bone conduction in
considerable hearing loss, and deafness more marked in the
lower tone ranges as signs of conduction deafness. Weber
lateralized to the most deaf ear as disturbance in conduction,
and wvice versa.

Reasoning thus, the 160 patients were divided as follows:

Normallheartmen o b e it o 33
Deafness of conduction type ... 19
Dezafness of mixed type ........ 15
Deafness of perceplive lype . .... 93

total.... 160

Of the 19 patients with conduction deafness 10 had nystagmus.
Of the 93 cases with hearing loss of perceptive type there
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were 42 with slight loss only, hearing being diminished only
for some whispered words to 4 meters at the most and the
bone conduction only slightly reduced.

In 49 the perception deafness was more marked, up to
congiderable hearing loss in several cases. Among the patients
with perception deafness there were many in whom hearing
loss might be due to an obvious causative factor, like quinine,
muachine gunning, driving aeroplanes and armoured cars,
nicotine abuse, etc. Also some cases which were already deaf
before captivity and (or) had a family history of presbyacusis
or juvenile nerve degeneration, were brought into this group.
lEspecially from the group with slight hearing loss a considerable
number eould be subtracted in this way. It should be borne
in mind, however, that also for this number with obvious
reasons for their hearing loss, a deficiency might have been
responsible, alone, or in addition to the other cause.

In any case, reasoning thus, there remained 30 people with
considerable and 12 with slight hearing loss of perception type
who became deaf in the camp without an obvious cause in
their previous history. For these deficiency was assumed to be
the cause. In addition there were 2 cases of mixed deafness
of which the perceptive part was considered to be caused by
deficiency. Bruining was, so far I know, the first in our
camps to recognize this sort of deafness, in Tjimahi Hospital,
1943, This loss in hearing power might progress rapidly and
markedly (see for instance case mentioned under subjective
hearing loss). On the whole, however, it was a slow and nearly
imperceptible process, of which the patients themselves often
were not aware. In nearly all cases the deafness was bilateral,
although there might be slight differences between the right
and the left ear. Of this group of 42 patients with deficiency
deafness, 23 had weakness of convergence, 21 nystagmus and
14 both.

CoMMENT
Conspicuous is the high incidence of nystagmus in people
with normal hearing (23 in 33) and in patients with conduction
destness (10 in 19), in contrast to only 11 patients with defi-
clency deafness showing nystagmus out of 42. The deafness
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of perception type nearly always being bilateral, a central
cause for the deafness is not impossible.

Discrepancy between hearing loss for the human voice and
such for tones as positively centrally pointing findings (D e
Kleyn® Gittich® de Crinis®)could not be tested
for owing to lack of equipment.

De Kleyn describes 21 cases with acute destructive
disorder of one or both acoustic systems in Holland. By far
the greatest number were observed in 1941 and ’42, so that
the author considered the possibility of avitaminosis; but the
B, and nicotinic acid level in the blood were normal %2, However,
in pellagra the nicotinic acid blood level is as a rule not lowered
(Glucreidoe ctlall® ¥inEield Melnigk et ial %)
riboflavin and pyridoxin could not be tested for. Both
nicotinic acid and (or) riboflavin may have played a part.
Especially so, because de Kleyn assumed central lesions
in the majority of his cases %2, In parenthesis, the same reasoning
applies to some cases of acute oesophagitis and some of sub-
mucous haemorrhages of the pharynx, observed by de
Kleyn in war time 9,

Selfridge is, as far as 1 know, the first who consciously
and thoroughly contemplated the possibility of deficiency
causing nerve deafness, and treated cases along these lines.
Covell and he produced demyelinization of both branches
of the eighth nerve in rats and chicks fed on a diet deficient
in different factors of the B complex, B,, B, and especially
the filtrate factor %8, In a second paper Selfridge attri-
butes more importance to nicotinic acid % So far I can see,
no oto-neurological vestibular examination was performed in
his cases to determine the site of the lesion, whether central,
peripheral or both. In the third publication ™ B, is added
with further results. This author through many years of
labour and experiments arrives at the conclusion that lack of
several factors of the B complex may bring about nerve
deafness, the reverse being true as well 1,

Querido mentions deafness in pellagra %; also M a n-
son Bahr in central neuritis and in connection with burning
feet ™. In Jamaica deafness was frequently noted in ,central
neuritis', by Scott, Strachan and others'?. Bick-
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nell and Preseott report n publication from Covian
and Garcia on perception deafness after malnutrition in
the Spunish civil war, sccompanied by glossitis, cheilosis, loss
of visunl acuity, paraesthesiae, a burning pain in the soles of
the feot and ataxia ™, Burgess noted deafness in allied
prisoners of war at Changi camp, Singapore, in 1942—1945 18,
among many other symptoms.

There are more publications on the subject. Deafness caused
by deficiency is a little known fact, most of the text- and
hundbooks on otology and neurology do not even mention it;
I they do, they are more or less sceptical. The same appertains
ponernlly to nystugmus, These symptoms are insidious ones
nnd eantly masked by many more annoying and more con-
apleuouy symptoms, This is already so in the initial stage of
pellagen, more so in the latter stages, when many life threaten-
ing symptoms demand all attention from both physician and
patient, I had the dubious pleasure of witnessing this personally.
As to the hearing, the patients themselves are often unaware
of their disability, which may be slight and generally developes
8o slowly. Often they are surrocunded by people in the same
condition and therefore the trouble passes unnoticed. Finally,
only rarely the deafness is so marked as to be annoying.

12. Romberg test

This test was always done in the classical manner, with
feet elose together and eyes closed. No sensitized Romberg
in other foot positions was taken.

This test was positive 19 times, 4 times dependent on head
position and 15 times independent thercof. In these last
instances the patients often fell backwards, or backwards and
lnterally, in an oblique direction. In the 4 cases the R om-
berg test was positive in a direction dependent on head
position (case no. 19 backward), there were other symptoms
which pointed to the central area, like hyperirritability,
dysharmony with the walking and pointing test, ete. (no. 86,
Ui, 180). Considering all the 19 positive Romberg cases,
there were none with a clearly cut, harmonic peripheral
pleture (see table and comment on pointing tests).
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In the same patient the direction of falling mostly remained
constant in the course of time, in different individuals the
direction of fallfhg varied. In 41 further cases there was
swaying of abnormal degree, although falling could be avoided.
When the eyes were opened, there was always a marked
improvement, mostly all symptoms disappeared; this also
occurred in the 19 positive cases.

CoMMENT

The positive Romberg ina fixed direction, independent
of position of the head, as well as the falling occurring in a
plane other than the frontal ome, are symptoms pointing
to the central vestibular area (Aubry? Klestadt?,
Ballenger® Burger?, Bing!® Wechsler4?
and many others). Lewy et al. observed rombergism in
their neurological examination of pellagrins 7, Castellani,
Chalmers?® and Manson Bahr also. The latter
mentions a peculiar tendency to fall backward ™,

13. Walking test

In 74 cases the findings in this test were not normal, 39 of
them swerving to both sides. In 14 cases there was marked
ataxia: 3 patients fell repeatedly, though they could walk quite
well with eyes open. In 35 there was a definite deviation in one
direction, which remained constant in the same patient in the
course of time, although there might be quantitative variations.

14. Pointing tests

In horizontal deviations only those exceeding 5 ecm. were
taken into consideration, in deviations downward only those
in excess of 10 cm. Upward deviations were never seen.

Spontaneous abnormalities in pointing occurred in 57 cases.
In most of them deviations exceeded 10 cm.; pointing was
nearly always faulty in the vertical plane, vertical deviations
being rare. The distribution was as follows:

a. Irregular deviations, being to the right and to, the left,
rarely up- and downward, mostly with both arms, giving the




impression more of incoordination than of a systematized
deviation. This concerned, 27 enses, of which 256 were bilateral
and 2 unilateral, One eage showed marked ataxia of all move-
ments of the body.

b. Outward deviation, of constant character, in total 24 cases,
of which 19 unilateral and 5 on both arms.

¢ Past pointing with both arms to the same side, in 4 cases.

d. Downward deviation (exceeding 10 ecm.) in 2 patients.

COMMENT

In only o few cases was there harmony between the slow
phuse of nystagmus, past pointing, walking deviation and
divection of positive Rom berg. Dircctionof Romberg
and wulking deviation went hand in hand in slightly more
cases, There was often vestibular dysharmony then, by which
is meant that there is discordance between slow nystagmus
phase, past pointing, deviation in the walking test and direction
of positive Romberg with head in normal position. The
slow nystagmus phase is the same movement in the eyes as
the deviation is in other parts of the body. This vestibular
dysharmony is a characteristic sign of affection of the central
vestibular area, whereas in peripheral lesions there is strict
vestibular harmony (Aubry4 Klestadt®, Ballen-
gerd Burger? Bing!® and many others), All authors
agree on this point, so far I know. On the whole spontaneous
past pointing, and still more so a positive Romberg
test, are less suited for localization than other vestibular
symptoms ¥4 and only to be counted when they are constant
and accompanied by other symptoms of the wvestibular
system °6,

Aubry states that past pointing, when central, is most
often unilateral and may be harmonic or dysharmonic. It
muy be evoked anywhere in the central vestibular pathways,
but most often in or near the nuclear area. He considers it
to be a sign of irritation; when unilateral, the lesion is on
the homolateral side and the deviation goes mostly outward,
Vertical deviations are more rare. Spontaneous past pointing,
when peripheral, on the whole concerns both arms, though
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the arm homolateral with the lesion often is influenced to n
greater extent, The past pointing is in harmony with other
spontaneous vestfbular symptoms 9.

There were in our material 19 unilateral and 5 bilateral spon-
taneous outward deviations. In each'of the 4 patients showing
bilateral past pointing in one lateral direction there was
dysharmony either with the walking, or with the Romberg
test, or with both; and in addition there were other centrally
pointing symptoms (see case no. 14, and table no. 5, 74 and 95).

Regarding the pointing tests on the whole, and in comparison
with the walking and Romberg test, we may conclude
that there were many central symptoms, and no peripheral
vestibular syndromes in the cases where pointing was spon-
taneously abnormal.

15. Caloric (cold) stimulation

More than § of the 160 patients (118) were hyperirritable,
with quotients of 7 or more (At kinson®), up to 15 and 20.
Subjective sensations in most cases ran parallel with the
quotients, although in some cases with high quotients there
was some proportional lagging of the subjective sensations.
Among the very high quotients patients with exceedingly
unpleasant reactions were observed, such as sudden, rigid
falling to the irritated side, profuse sweating, vomiting,
occasionally even diarrhea and fainting. In such cases only
one ear was tested, for obvious reasons from both the observer’s
and the patients’ point of view. Many hyperirritable patients
for 24 hours or more after vestibular examination felt abnormal
or more ill than before. With repeated observations, when
mostly only the eye movements were tested, this same ag-
gravation of their complaints was reported, only to a less
degree and mostly of shorter duration.

. Spontaneous nystagmus was temporarily abolished by
nystagmus in the opposite direction induced by Atkinson’s
method. On the whole it may be stated that induced past
pointing was not, or little marked; in some cases with great
liability to nystagmus and subjective sensations it failed to
oceur. Insufficient attention was paid to this phenomenon, so
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that I ean give only a general impression, The induced R om-
berg generally was more in harmony with the abovementioned
renctions. Finally there were a considerable number of patients
with hypoexcitability of the rotatory pathway, to be discussed
seperntaly below, The hyperirritability mostly was found in
both enrs, though there might be slight differences between
pight and left in the same patient. Summing up, it may be
stuted that the exeitability to cold stimulation, in order of
Intensity, was in general as follows:

I, At kinson’s quotient {duration of induced nystagmus

over latency).

2, Subjective sensations (vertigo, sweating, nausea, falling,

fainting, diarrhea).

J, Positive Romberg,

4. Past pointing,

5. Rotatory nystagmus.

Of course induced phenomena only are meant, or increase
(respectively decrease) of spontaneously existing signs by cold
stimulation. Klestadt and others demand for the diagnosis
‘“hyperexcitability’’ spontaneous symptoms, like vertigo or
nystagmus %, In nearly all of our patients one or the other
was present, In a few patients turning tests were done, in
these cases excitability on turning paralleled that on cold
stimulation. Unfortunately this could not be done consistently,
nor could galvanic stimulation for aforementioned reasons.
When speaking of hyperirritability, only that on cold stimu-
lution is meant.

COMMENT

This hyperexcitability was the most consistent symptom of
wll (118 of 160). Next came vertigo in some form (101) and
burning hands and feet (101). That is to say, hearing loss is
Ieft out here (127 of 160), because only for 42 cases deficiency
wis highly probable as the sole or chief cause. Of course it
st be borne in mind that this group of patients was selected
from - malnourished camp population because of vertigo,
denfness, hieadache, ataxia etc. Viewing the same population
wi i whole, burning hands and feet, sore mouth and retrobulbar
neuritis showed the highest incidence, ranging approximately
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from 5—700 of a total strength of 6000. What I wish to muke
clear is that in ghis “oto-neurological” group of 160 paticnts
hyperexcitability was the most consistent symptom, and this
esptfcigl]}r with regard to horizontal nystagmus and subjective
sensations.

This hyperexcitability persisted throughout the 9 months
(March—December '43), that I carried out caloric cold
stimulation. Unfortunately in Batavia this was not possible
either for Bruining or for me; still less so in Pakan
Barce. Kuilman® % in Batavia, more than six months
after I did the last vestibular tests of any quantitative value,
found normal excitability to temperature and turning (Batavia,
June 1944—1945). T am not aware how he tested them.
Kuilman was bound to see several of the same patients
I observed earlier. Assuming that our findings are comparable,
a possible explanation may be the following: My findings
were hyperirritability, Kuilman's, a considerable time
later, normal irritability, while the subjective complaints and
objective symptoms had remained the same, even strikingly
so. Mohr™ (see under ophthalmic findings) in early
stages found a hyperaemia and oedema in the optic discs, the
macula lutea and the retina. Later pallor preponderated;
oedema, hyperaemia and small haemorrhages disappearing.
Schwart 2% in our group of 160 patients, found 9 patients
with hyperaemic dises and normal eyesight, more than one
year after M o hr's initial findings (Sourabaia). Here negative
findings preponderated, next came disc pallor; hyperaemic
discs occurred rarely. Sehwartz postulated the proba-
bility that these hyperacmic findings were initial ones. The
retina being part of the brain, it is quite possible that in the
brain stem the same changes are present, in the same order
of sequence, It is quite possible then, that in 1943 there was
hyperexcitability with hyperaemia of the central vestibular

‘area, while Kuilman in the latter half of 1944 and in

1945 found normal irritability in a central vestibular area

presenting no hyperaemia but normal capillary width. The

complaint may remain with changing conditions in the central

vestibular area, passing from hyperaemia to anaemia on the

whole, but with many temporary fluctuations giving rise to
b
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subjective and objective spontancous symptoms. As long as
the process exists, central vestibular disturbances are apt to
produce subjective and objective disturbances (K les t a d t ).
This will account for the long standing nature of the vestibular
gymptoms in our patients, which in itself is a sign of invol-
vement of the central vestibular area ((Aubry?).

In trying to explain the discrepancy between Kuilman's
and my findings we have encroached upon the localization
of the lesions. It will have come to the mind that in the sympto-
matology deseribed up to now there were many symptoms
pointing to the brain stem, and few to the peripheral vestibular
uren, The hyperexeitability in itself, in the consistent absence
of otoscopie findings of inflammation, and in its lasting
character (several cases were controlled for 9 months by me)
4 @ typical central symptom, according to Klestadt.
When found in both ears, as was mostly the case in our patients,
it 18 met with in neurasthenia and in infants;also in encephalitis
and disseminated sclerosis, and generally in affections of the
central nervous system liable to remissions and exacerbations .
Now pellagra is a typical disease running such a course with
periodical exacerbations, and affecting the central nervous
gystem (see below).

Group forming in induced nystagmus was never noted. At
the time of investigation my knowledge on the matter was
not such as to include this phenomenon in disturbances in
nervous fibres afferent to the nuclei of the extraocular eye
muscles. The observation of this phenomenon in spontaneous
nystagmus (which at the time, because of irregularity, was
brought under “nystagmoid”’) was only valued much later,
when more literature on the subject was available (D e
Kleyn®, Klestadt® Frenzel®, Aubry$ éctec.).
T'his is the reason why I am not able to give figures on group
forming in spontaneous nystagmus, out of this group “nystag-
moid”, in which other forms also were included. In cases with
spontancous nystagmus or ‘‘nystagmoid” the eyes during
eilorie tests were watched in a position, free of spontaneous
movements, more towards the central position. So far I can
remember and recollect from the case reports, there was always
a regular induced nystagmus at the outset; often towards the
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end of its period of duration, however, it became irvegular,
and this moment was taken for expiration, the excursions
at that time alwmys being very small. This was done so0 ag to
avoid obtaining a too long time of duration, especially when
spontaneous eye movements in lateral positions were present;
in other words, to remain on the safe side. Notwithstanding
this line of conduct, Atkinson’s quotients were high
enough on the whole. No particulars other than horizontal
or rotatory or both were recorded in induced nystagmus; so
unfortunately I cannot give an opinion on induced nystagmus,
as to group forming,

It is opportune here to consider another phenomenon not
known to me at the time of captivity: the abolition of the
quick phase in induced nystagmus (on slight stimulus). There
were a few patients, alluded to above in the symptomatology
of induced nystagmus, who fell like a rigid pole from a sitting
position to the stimulated side. They closed their eyes con-
vulsively, two fainted, one got diarrhea. I remember quite
distinctly one having a conjugate deviation of the eyes, no
nystagmus, immediately after the onset of the reaction, Not
knowing the symptom, I paid no special attention to this,
being more concerned with the alarming other reactions. No
further labyrinthine tests were carried out in such patients.
I cannot remember towards which side the deviation occurred ;
in the other cases I did not look at the eyes.

Summing up it must unfortunately be stated that definite
observation is not available on either group forming in induced
nystagmus, or on abolition of the quick phase therein.

16, Eagleton’s symptom

This was described by Eagleton in 1923; and earlier,
in 1918, by Fisher and Jones, according to Kle-
stadt?®® It consists of Aypo-trritability of the pathway for

rotatory nystagmus. Fisher, Jones and Grant con-

sider the symptom already significant in marked hypo-
excitability for caloric stimulation (according to Kle-
stadt®); Aubry? demands inexcitability for all three
methods of stimulation, and especially for galvanic icritation,
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because this method normally always brings about rotatory
nystagmus,

In our patients only caloric stimulation was done. In 26 cases
there was no rotatory component to be obtained in a head
position 60° backwards and 45° to the unirritated side. Then
only horizontal nystagmus showed itself. The same occurred
in head position 30° forward; in most cases the horizontal
nystagmus then disappeared completely or had a very small
amplitude. On shifting the head to 60° backwards a marked
horizontal nystagmus could be obtained again. It goes without
gaying that all these positions were not tried successively in
one patient, new forms of nystagmus taking too long to
establish for the duration of the induced nystagmus. However,
as stated above, the position 60° backwards and 45° to the
other side was always tested; after having met some positive
Fagletons, observation was started in this position after
clearing the external canal.

Of these 26 cases 15 were positive on one, and 11 on both
sides. Further there were several more cases in which the
rotatory component of induced nystagmus was very weak in
the optimum position for the vertical canals; these were not
calculated, In some less irritable cases the test was repeated
with 100 c.c. icewater, slowly injected, without obtaining
rotatory nystagmus.

Summing up, there were 26 cases which failed to show
rotatory nystagmus on caloric stimulation, 15 unilateral,
11 bilateral. Most of them were hyperirritable as to horizontal
nystagmus and subjective sensations.

CoMMENT

There is general agreement that Eagleton’s symptom
depends on intrapontine lesion (Wechsler, Bingls,
Klestadt® Aubry? and others). There is controversy
s to the significance of the symptom, whether unirritable or
hypoirritable; whether on' merely one method of stimulation,
or in the impossibility of eliciting the rotatory nystagmus,
all known methods being used (see above). According to
Aubry Eagleton's symptom is elicited by a lesion in

S
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the posterior longitudifial bundle, between the vestibular
nuclei and the posterior commissure 4.

17. Abnormalities of past pointing and of rombergism
on caloric stimulation

a. With Atkinson’s method of stimulation in 25 cases
a reactive oulward deviation of the contralateral arm was noted.
In all pointing tests only deviations larger than 5 ecm. were

" taken into consideration. This symptom was present on one

side in 19 and on both sides in 6 cases. Wechsler™® and
Bing!® explain this as a disturbance of the cerebellum or
its pathways.

b. In 11 patients past pointing failed to occur, whereas
nystagmus and rombergism were normally evoked, in 7 on
one and in 5 on both ears. This again is interpreted by W e ¢ h s-
ler™z and Bing?!® as disturbance in the cerebellum or its
pathways. The abolition of one or the other component
of the reactive vestibular phenomena is called dissoctation,
the name was given by Cambrelin ™,

c. In 3 patients a positive Romberg was evoked in a
direction other than to the stimulated ear. They fell backward,

d. In 2 cases definite spontaneous past pointing disappeared
after cold water stimulation, which Barany interprets as
cerebellar irritation being the cause of the spontaneous past
pointing 4% 13,

e. In one case cold stimulation of the right ear gave past
pointing of both arms to the left.

In total 37 patients showed one of the abovementioned
forms of dysharmony; a few patients showed more than one
of these abnormal reactions then.,

COMMENT

In peripheral vestibular lesions there is vestibular harmony,
in central disturbance there may be vestibular dysharmony,
spontaneous as well as reactive, All authors agree to this fact.
However, there is no agreement as to the exact site of the
lesion in different forms of this dysharmony. Klestadt
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mentions among others the opinion of Barré and Klein,
formed on 20 cases, in which the direction of reactive movye-
ments of the body or limbs were dysharmonic with the slow
nystagmus phase. They assumed a lesion of the floor of the
Ath ventricle, especially by pressure from the cerebellum %,

Aubry considers as the most reliable central sign of the
renctions under discussion, a positive Romberg which
cannot be altered by vestibular irritation 4. This phenomenon
was observed in 3 cases with spontaneously positive R o m-
berg, one dependent on head position (no. 130), two in-
dependent thereof (no. 140 and 156). However, irritation was
not performed with larger quantities of water, but with
1cec 0°C (Atkinson) there was no alteration whatsoever
of the direction of spontaneous falling, while nystagmus was
elicited in great intensity and duration.

Glittich regards absent induced past pointing as a
retrolabyrinthine lesion. In lues it is reported in 75 9, of all
cases, in which it is said to be caused by leptomeningitis,
affecting the VIIIth nerve (peripheral); others consider it to
be a central symptom, evoked by disturbance either in the
vestibular nuclear area, or in the wvestibulospinal tract, or in
pathways coursing through the cerebellum %. Syphilis in our
patients could be put out of court by blood reactions and
for other reasons.

Accordingto Aubry, Hautant considers the symptom
to be one of the first signs of diminished activity of the vesti-
bular system 4. If this is true, a lesion of an intensity giving
rise to abolition of reactive past pointing, could cause irritation
of more resistent systems, according to generally prevailing
physiological laws. The same applies to the rotatory nystagmus
with regard to the other nystagmus forms. In this way the
digcrepancy may be explained between abolished reactive
pust pointing (and rotatory nystagmus in other cases), and
exngeeration of other induced vestibular symptoms.

Aubry states that whereas spontaneous past pointing
may be elicited anywhere in the vestibular area, abnormalities
in induced past pointing, if central, are rarely seen but in
lepions in or caudally from the vestibular nuclear area

Vestibular dysharmonies and dissociations are explained as

m
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central by most authors® % From an anatomical point of
view this is necessary, because in the labyrinth and vestibular
nerve always either all or none of the vestibular components
will be affected. In the brain stem, where the different sets
of fibres split up, isolated lesions are more readily possible.
However, often a greater vulnerability of one component of
the vestibular system has to be assumed to explain an isolated
abolition, and with regard to this a peripheral site might be
equally possible. Thus also in these cases we have mainly or
exclusively to rest upon pathological findings in clinically
known patients, and afterwards to search for some theore-
tical explanation.
Eagleton’s symptom is also such a dissociation.

SUMMARY

Hyperexcitability of the labyrinths (by cold water) was the
most consistent symptom (118 of 160). Then followed nystag-
mus with 94 cases; praenystagmus was observed in 48 cases.
The most common form of nystagmus was horizontal bilateral.
Weakness of lateral gaze was seen in 89, weakness of con-
vergence in 70, and nystagmoid eye movements in 67 patients,
part of the latter showed group forming. Spontaneous abnor-
malities in the walking test were observed in 74, in the R o m-
berg testin 60 and in the pointing test in 57 cases. Hearing
loss of perceptive type and due to deficiency was noted in
49 patients. Only 33 patients had normal hearing acuity, but
in most of the others occupational causes might be held
responsible for slight hearing loss of perceptive type (soldiers).
Reactive vestibular dysharmony or dissociation was met with
in 37, Eagleton's symptom in 26 cases. Anisocoria was
present in 31 cases, mydriasis frequently, irregularity of the
pupils occasionally.

Bing'’s ocular cogwheel phenomenon was frequently

~ observed, further a few cases of ataxia of convergence move-

ments and 2 cases of Hertwig-Magendie's deviation.
The typical, lifeless, staring gaze of pellagrins was not in-
frequently observed in marked form as early as in Bandoeng
(1943).
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18. N;aurologicai examination

This was performed by Buitelaart and Van der
Hocevent on the group of 160 patients at Bandoeng.
since both died, only main findings very briefly entered into
my sick-reports are available. Of course partially the same
symptoms observed in the oto-neurological examination
deseribed above, were reported again by them; to avoid
repetition, we will only mention phenomena, not discussed
as yet.

In 25 cases there were disturbances in the finger-finger,
finger-nose, and heel-knee test, or other forms of alaxia, from
which as such it was impossible to conclude whether they
resulted from affection of the peripheral nerves, of the spinal
cord, or of the brain stem.,

An- or hypaesthesia in the area of a pevipheral nerve was
found in 8, of seck- or glove {ype in 7 cases. Of the peripheral
nerves the peroneal was most commonly affected. In some
other patients there were disturbances in deep sensation of
such distribution, that central nervous lesion was suspected.
This concerned loss of vibration sense twice, disturbance in
diserimination in 4, and in proprioceptive feeling in 2 patients.

Cerebellar signs were found in one case only: disdiadocho-
kinesis in a patient with outward deviation of the contralateral
arm on cold stimulation (no. 40).

The fendon reflexes were frequently exaggerated (28 cases),
much less diminished or absent (6 cases). Tremors were
comumon, but little marked.

In Pakan Baroe Verhaart saw many neurological cases.
Fheve the number of cases with diminished or abolished tendon
raflexes were considerable, due to beriberi. One of our Bandoeng
nystagmus patients died there, showing a full-blown K o#-
sakoff syndrome (record no. 21).

Apart from this group of 160 patients Verhaart and
I observed a young British soldier with nearly second grade
bilateral horizontal nystagmus, who died paralytic after a
delivious period of some days. The diagnosis Werniche's
incephalopathy was made by Verhaart and substantiated
by the post mortem finding of multiple small haemorrhages,
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about half the size of a grain of corn, along the Sy lvian
aquaeduct. In the same camp further cases of death fullnwil!g
cerebral symptoms occurred, the diagnosis of cerebral malarin
being excluded by repeated bloodslides and post mortem
examination (L. Simons). In the greater part of these
cases no lesions were found in the brain macroscopically; in
one of them, however, numerous haemorrhages of the same
size as those mentioned above were found scattered over the
whole surface of the brain; in, or immediately under the pia
mater; most dense over the cerebellum. (This patient was not
known to show oto-neurological disturbances). Finally, there
were a few cases in whom clouding of consciousness and grasping
and sucking reflexes were observed, of which I have no further
data (Verhaart).

CoMMENT

The neurological findings in Bandoeng have little characte-
ristic value, they were too little marked on the whole, In
beriberi as well as in pellagra exagegerated deep reflexes are
common in the beginning 2% . Both diseases affeet the whole
nervous system, beriberi more the peripheral, pellagra more
the central part 7 11, 51,

In Pakan Baroe both diseases abounded, mixed forms being
quite common and to be expected. Jolliffe etal observed
in the course of time 150 cases of “nicolinic acid deficiency
encephalopathy’. This syndrome may occur either as the only
clinical manifestation of a deficiency disease, or in association
with pellagra, polyneuritis due to B, deficiency, the oculomotor
disturbances of a central neuritis, or scurvy. The clinical
picture is characterized by progressive clouding of conscious-
ness, cogwheel rigidities of the extremities, uncontrollgble
grasping and sucking reflexes and mostly dehydration.
Statistics are as follows:

Treatment Cases Mortality (corrected)
House diet 4+ hydration ........ 47 89,4 9
o i =B et e 15 100 9
Vitamin rich diet - vit. B complex 66 5155 95
Basal diet -+ hydration -+ nico-
(E Enl (o 2ol eres ERCEESECH QRN BV e 22 13,6 9/, 05
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Further comment on the influence of nicotinic acid seems
superfluous. Some cases had a history of alcoholism. Interesting
in this respect is, that Bender and Schilder in 1930
desceribed a similar clinical picture in aleoholics 19, that Sy d e n-
stricker and Spies observed this syndrome in endemic
pellagring ® (follow our cases in Pakan Baroe), and that in 41
Stevenson et al came to the conclusion that probably
most of the (relatively slight) post mortem changes in the
central nervous system of alcohol addicts are due to avita-
minosis rather than to the toxic effect of alcohol itself. The
latter found nystagmus in 8 out of 22 cases; of the nystagmus
cases 7 had other signs of avitaminosis,. Wernicke's and
Korsalkoff'ssyndromes were observed 130 (one case of each
in Pakan Baroe, without a history of alcoholism).

Conlral newritis is a disease seen on sugar estates in Jamaica
by Scott in 1918197 W Similar conditions were observed
elsewhere. It occurred there when the diet consisted mainly
of sugar. Cases ceased to occur when the crop was out and
digposed of. The symptomatology is the same as in pellagra
(including ariboflavinosis), except the “big” dermal symptoms.
A scrotal rash is common. Most of the peripheral nerves
undergo W aller's degeneration in slight degree, while the
posterior root ganglia and the spinal cord, especially the
posterior zones, show more marked degenerative changes.
The medulla, pons cerebellum, basal ganglia and optic nerves
are also severely affected, the VIIIth nerve to a less extent.
Denfness is mentioned, vertigo not. An intimate association
between this disease and pellagra is noted; W a t s o n assumes
this mainly on pathological grounds ™, Still, it is not called
pellagra, apparently because of the absence of the characteristic
glein lesions. It is interesting that in M ans o n's 1945 edition
the chapter “Central neuritis” is omitted and a few lines are
tdevoted to this disease under the heading ‘“Pellagra'. The
name was proposed by Adolf Meyer, who in 1901 found
puthologic alterations in the central nervous system of chronic
nleoholics and in other psychic disorders, The aim was to
contrast the mainly central distribution of this parenchymatous
degeneration with (peripheral) polyneuritis 7. Scott chose
the same name for the “epidemic” in Jamaica because
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of the close resemblance between his post mortem findings
in the central nervous system, and Mey er's 1%,

Wernicke considered the syndrome which is bearing
his name as of alcoholic aetiology in part of the casesh® 140,
Stepp and Kiihnau considered Wernicke's syn-
drome as caused by B, deficiency in 1939; it is looked upon as
a B complex deficiency by Jolliffe et al. in 194132 and
by Bicknell and Prescott in 1946% Grande
and Jiménez investigated cases of neuropathy during
the civil war in Spain. They found that lactic acid was meta-
bolized normally, concluding that there was no B, deficiency.
Pellagra was common there, not beriberi. These neuropathies
were not cured by B; or nicotinic acid, but responded to
treatment with veast 1.

Theve is a close relation between Korsakoff's and
Wernicke's syndrome and Jolliffe's encephalopathy
on the one hand; and Sco tt's central neuritis, pellagra and
beriberi on the other, There is agreement in the literature
now, that all depend on lack of one or more factors of the
B complex. There are no sharp boundaries between them in
many respects. I do not wish to confuse clearly cut cases of
beriberi and pellagra, but mixed forms of deficiencies of many
factors of the B complex are common in nature. I cannot
find in the literature nor have I seen a case of cardiac disorder
caused by pellagra, nor a case of stomatitis or dermatitis by
beriberi. As soon as we touch the nervous system, however,
the two causes may easily overlap. On the whole we may
state that beriberi is more liable to affect the peripheral
nerves, and pellagra (and central neuritis, as observed by
Scott!) more the central nervous system. However,
the ophthalmoplegiain Wernicke's syndrome is by Jo l-
liffe etal ® regarded to be a B, symptom; Alexander
et al. observed experimental haemorrhagic polioencephalitis
(Wernicke) in pigeons deprived of thiamin whereas other
vitamins were fed in large quantities!. On the other hand in
all post mortems in pellagrins degeneration of the peripheral
nerves is noted, be it to a lesser degree than in the central
nervous system. Certainly the former may also be dependent
on concomitant lack of B,.
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19. Neuropathia nervi optici (Schwartz)

Ophthalmic examination was performed by Schwartz
in the 160 group. In addition Schwartz observed -L 500

more cases and probably will publish his findings shortly. .

In 50 of 160 cases retrobulbar newritis was found, or neuro-
pathia nervi oplict, the name suggested by Schwartz.
In several papers recad in the P.O.W. camp at Bandoeng he
reported his findings (1942-1943) 1%, In most of the cases
there were no abnormalities to be seen in the fundi, however,
not infrequently pallor of the optic dises was observed. Of
the 50 cases with oto-neurological disturbances 9 had hyper-
aemic dises, 2 in one and 7 in hoth eyes. The visual acuity
might vary considerably in these 50 patients, from 1/6 to 6/6.
In one patient vision might vary in acuity as well. Normal
vision was not uncommon, neuritic changes only manifesting
themselves by scotomata. For other ocular disturbances the
reader may be referred to the preceding sections.

From a personal communication by Mohr™ in 1944 at
Batavia and from Moorrees® in some lectures in Pakan
Baroe camp, I learned more of the nitial stages, observed
in Sourabaia in 1942, Many hyperaemic oedematons fundi were
observed there, occasionally with small haemorrhages. Scoto-
Mata were common and varying in form, size and existence.
Later pale discs preponderated. Mo b ¢ T, all whose data and
drawings of fundi, covering a period of 2 years, were burnt
by a Japanese camp commander, told me he had reasons to
assume a suprachiasmal cause in several cases. A short time
later he was drowned.

COMMENT

In the “Nederlandsch Tijdschrift voor Geneeskunde” publi-
cations on amblyopia in allied prisoners during this last war
have appeared from Dekkin g% Soewarno and
Van Manen?, Meétivier, Landor and Palliss
penElM oo e, Stannus and Wilkinson and King
reported the same in deficiencies. Not to repeat the same
story too often we will state merely that partly nicotinic acid,
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partly riboflavin and partly both are found to be effective M ™,
Refer also to the comment on vestibular cold stimulation In
this work.

20. General examination

Smitskamp and Jenner were so kind as to examir?e
my patients. Smitskamp in addition m.ade a MICroscopic
study of the capillar vessels under the nails _of fmgers ElI'f.d
toes in relation to burning hands and feet. His findings will
be published shortly. scnt

Of this group of 160 patients in 30 ecases .the capillaries of
fingers and toes were too narrow, once too wide and tortuous,
and once tortuous. ;

On the whole the blood pressure perhaps was a little low,
in 10 cases 110 systolic or lower. On the other hand .thcr‘e
were eleven cases with a systolic pressure of 1560 or higher,
The sedimentation test showed little abnormality, nor did the
cell count and differential count. In 6 cases a ]‘I'l(.}dc'l'iltﬂ leuco-
penia (3—5000) was found. A moderate anaemia with normal
or slightly reduced colour index was occasionally 0!)‘_‘-;}‘.!‘\«'&‘.(1.
Some patients had oedema of both legs, or only premh:a‘l. Ip
Pakan Baroe this number increased enormously: beriberi,
famine cedema, or both. :

In the last months at Bandoeng it was possible to examine
the gastric juice; in about 30 patients so_testecl there was
consistently a marked hypo- or achlorhydria.

COMMENT

There is little characteristic in the findings in Bandoeng,
but for the hypochlorhydria. This is a constant finding in
pellagra 20, 7 11, 38 ete, The underlying pathology of this
symptom is a gastritis which can be_ demonstrated gastro-
scopically in many pellagrins (Justin -_B esancon). He
regards this gastritis with severe hyperaemia and oedema of the
mucous membrane as ‘‘perhaps the most constant qf a‘li
manifestations of pellagra”®. L. Simomns found  this
gastritis frequently in our post mortems, in these end stages

-
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there are often additional areas of atrophy,
of many exacerbations and remissions.

With lack of hydrochloric acid in the gastric juice vitamin
By taken orally is largely destroyed 11, This may be one of
the causes of allied B, deficiency in pellagra,

Reports on the blood pressure in pellagra
in the literature; on the whole there is a te
i low blood pressure as fitting in the disease
Monteiro et al. note a high blood pressure in many cases
of pellagra in Northern Portugal™; Harrison notes it in
malnutrition in P.O.W.s at Hongkong %,

Interesting is in this respect that Van Schoonhoven
van Beurden, finding nicotinic acid curative in infantile
acrodynia (Swift-Fee r), considers the high blood pressure
in acrodynia as one of the differences from pellagra 105,

being the result

are rather vague
ndency to regard
picture. However

21, Skin

Hw rwitst Van dier Meer and R, Simonsn2
observed in 1942 at Bandoeng many cases of hyperkeratosis
pilaris on the surfaces of elbows and knees and seborrhoic eczema
of the nose and nasolabial folds.

The “scrotal rash” was frequently observed, a typical
affection. The front of the scrotum is red, rather sharply
limited, very sharp towards the middle line, the raphe scroti
is free. There may be scaling and drymess, there is often
itching. At first the condition was attributed to bad soap,
or to the absence of soap; the soldiers called jt Bandoeng-,
Sourabaia- or Java-balls. I saw many of these patients and
the affection was always limited to the front of the serotum,
in two strictly separated red patches. To see them the patient
must be told to lift his penis. Not unfrequently it causes no
complaint and the patient is quite astonished that the physician
knows of its existence. It was frequently accompanied by
soreness of the mouth and pharynx, etc. Of our 160 cases 37
showed or reported the scrotal lesion.

Only two of the 160 showed typical pellagrous dermatitis,
these were cases from Sourabaia where they suffered
much worse conditions than we at that time. In Sourabaia
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Krijnen demonstrated several cases of (Iulnn.nll |lmllir‘)“r~u n
early as September 1942. Altogether appruxmmgry - l“im-n
of typical dermatitis came to our camp from uu(r]‘a )t:lo 3“:1
April '43. 1 believe in Bandoen_g_not a single case ewealra:d
typical dermal lesions, our cond1t1gns at that time appeare
to be not bad enough to bring this symptom out.

COMMENT

In July 1943 I read a paper in the .Bandoeng :amgﬁrgli
which I suggested pellagra to be t.he cause 9(;:f EI}};:(J 0-11 e
logical syndrome described in this thesis *. ;& virla i
believed by many because of the absence of typical pellagrou
degz:;:fmi.n Pakan Baroe, many nystagmus cases [qf\r?l]??ei
typical dermatitis, which is too well known tuhc‘ti‘fn:ie;m
here, not infrequently with blisters, Even therf; t ]u .erij--enc):,
was frequently observed to 1'111(; pel]’agm out in t‘u‘ t‘z.i,hbk:
of dermal lesions. Many people fil‘t!{] from um:“:.ltFG :Vith.
diarrhea, with sore mouth, pharyngltv_; and ‘uf:solp‘hfu:,{“ls., i
retrobulbar neuritis and oto-neumlogl?al dlsli.ur bances 11111 ki
ferent combinations, without the.z obvious dlqgnus]s' ‘p(? ag ,;.1:
because there were no dermal signs. Paralytic Ipafilcntslc‘)}xlre
there now and again were put in tl}e sun on strete 1§r5i ; fc'{
liked this very much, for a short time. W'e. arrange t 115£md
some of the patients with the abovcmer}t‘loned plctuie ’
nearly all immediately developed dlermatltls.. Itlwgs 5 iplzhe
very soon though, because they withered like ah Ot?ﬁ} L
sun having a deleterious influence not iny oni gs i O,n .
also on the general condition and on the diarrhea (L. : 1 ril1 : n i.
This phenomenon, among others note_d |33;'4 C‘fﬁ.“s et knowr;
Chalmers?, Ruffin and Sl'l'l.lth “’db'f{lff) e
to me at that time. Furtherrl}orc' w;th.gre[at dlslfju yns)
arranged for post mortem exammatllons.(flg. el d1 mtoonI
and found affection of the whole dlgestwe.tract a‘n‘ noujd bi
of the large bowel andhlow'er 1lnart 2f the ileum, as wo

in cases of chronic dysentery. St
ex}l:;(;tf)dr ::,l Spies and Cooper examined spﬁ(:lfne?:oﬁ
skin from pellagrins, taken from affected as well as
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unaffected parts. In both they found atrophy, dyskeratosis
and inflammation; and much more marked vasodilatation
and oedema in the affected parts 2. Unfortunately T did not
find observations in the skin of pellagrins without dermatitis
in the literature. However, it will be clear, that the skin has
pellagra, whether affected by the typical dermatitis, or not.
The sume i true of its owner. Goldberger states that
the dermal affection may appear late; that in the case of
fyplenl dermatitis the diagnosis is made by the layman in
ﬁi":u enclemie aren %, In the absence of macroscopically visible
dermntitls diffieultios in diagnosis arise, even for the physician.
Cantellani and Chalmers as early as 1919 write:
U1 no cutaneous symptoms are visible, it is justifiable to
pluee the patients in strong sunlight in order to see whether
dermatitis will appear” 2. However, beware of this diagnostic
method, for the abovementioned reason. Often patients know
this general effect of sunlight by bitter experience, and shun
it. Often photophobia enforces this tendency. Paralysis in the
end stages makes a stay in the sun impossible. In many
countries sunshine is rare, and it is in these countries that
cutaneous symptoms often will be awaited in vain. All the
enumerated facts will render it more or less difficult for the
pellagrous skin to react with the typical dermatitis and in
this way to show frankly the bad condition of the patient.

On the whole I think that pellagra sine pellis agra is now
@ well recognised clinical picture b 8 20, 7, 13, U2, 39, 33, 8L,
70, 83, 119, ate.

One more remark on the typical skin affections: they are
described as symmetrical, and mostly areso. Bean, Vilter
and Spies, however, reported asymmetry in cases where
the blood flow to the affected part was impeded "

The serotal dermatitis is 2 much earlier symptom, appearing
at the same time as vertigo, oral lesions, burning hands and
feet, ¢te, Goldberger and Wheeler in their Rankin
Prison Farm experiment saw it develop in a high percentage
and were led to believe that the earliest sign of dermal affection
was the scrotitis . It was reported by several others also
and by some held to be a riboflavin deficiency !+ 33, However,
Van der Meer (Bandoeng) saw the lesion vanish on
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administration of diacthyl nicotinamide, By several authogs
the lesion is described to extend on the inner surfaces of the
thighs and on the perineum 1 104 we never saw this. | know
from my own experience the scrotal dermatitis is often over
looked, by the patient as by the physician. When present,
they are in the form described above, typical of a B, complex
deficiency.

SUMMARY

Neurological findings were little marked in Bandoeng,
frequent and full-blown in Pakan Baroe. Premortal delirium,
and coma were not infrequently observed. One nystagmus
case died with a picture of Wernicke’s encephalopathy
(post mortem); one with Korsakoff’s syndrome. Some
cases resembling J o 11iffe’s nicotinic acid deficiency ence-
phalopathy ® were observed.

In the general examination at Bandoeng probably the most
consistent symptom was a- or hypochlorhydria. In 31 cases
out of 160 abnormalitics in capillary width of the fingers and
toes were observed.

Ophthalmically, retrobulbar neuritis occurred in 50 out of
160 cases. Pellagrous dermatitis was rare at Bandoeng (2 of
160), being much more frequent at Pakan Baroe. Scrotal
dermatitis was frequently observed in the earlier stages and
is considered to be an early typical B, complex deficiency
symptom.
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STATISTICS, CASE REPORTS

‘the 160 Bandoeng patients follows. At some
riting became illegible from moisture, in other
yoints in the history or examination were not
‘e the occasional question marks.

Explanation on table

= Dutch. X

Vienadonese, from Menado, on the island o

Celebes, Dutch East Indies.

Eurasian.

British.

Turk.

Chinese,

Australian, : i

= Ambonese, from the island of Ambon, Spice
Islands.

=10 ! WI — Eurasian from the Dutch West Indies.

a

[

slumn 4 Weight in kilograms; is the lowest weight during
Column 4 Weight in l_nlc_-g_l_'ams,_the 2nd colu.mn.‘is . st
blifi captivity up to the momentof examination, the 3rd is the last known
B weight before the examination.
| = slight conduction deafness.
= perception deainess Jeft ear.
— mixed deafness (in both ears).

lacrimation. . .
burning and (or) itching of the conjunctivae.
= blurred vision.

= photophobia.

yperaemic optic disc(s).

ohulbar neuritis (lcft side).

blind.

= swaying of considerable degree. o

— positive to the leff, independent of head _p_omﬁqnf .

= positive backwards (and to the #ight, obliquely), indepen-
dent of head position,

= positive to right ¢ar, (dependent on head position).

= positive to the occiput, (dependent upon head position).

Column 27:

Column 28:

Column 29:

Column 33:
Column 35;

Column 36

Column 37:

= deviation to the left. '
_ ~ swerving to both sides.
[ = ataxic.

/() = falls (to the left).

Column 25: -/ = both arms to the leff.
I+r = left arm to the right. | e e
+ow = both arms outward. Excaedm_g- Sren
sd = past pointing in several directions.
+dw = both arms downward, exceeding 10 cm.
Column 26: One figure is Atkinson’s quotient, for both ears.

2—4 — right ear 2, left ear 4.

— = sudden falling or another untoward reaction, so that no
observations were made. Or, for one ear —, means that the
second ear was not tested because of unpleasant reactions
on the first one.

v+ = from A tkinson's stimulation of #ight car no rotatory
nystagmus.

+ = the same for both ears.

vmp = stimulation right ear gives no past pointing.

rpl = stimulation 7ight ear gives past pointing to the Zeft.

bol = stimulation of both ears gives outward deviation of the
eontralateral arm,

spa = spontaneous past pointing abolished by stimulation.

*Rb = stimulation of » ear gives Romberg backwards.

+ = nystagmus to one or both sides,

+-+ = nystagmus very marked, though still 1st degree.

@ = ataxia of convergence movements,

ra = reilexes aggravated (markedly or exceedingly).

¥l = reflexes low, b

vd = veflexes different right and left.

ds = disturbance deep sensibility.

ss = disturbance superficial sensibility.

a = ataxia.

nf = much neutral fat in the faeces.

95—55 = blood pressure systolic and diastolic respectively.

5179 = haemoglobin Sahli 79 9% (corrected).

ne (w) (f) = narrow capillaries (wide) (fortuous) of fingers and (or)

toes.

S5T19 — sedimentation fest 19 mm. in the first hour.

l = lencopenia (3—5000).

e = leucocytosis,

o = g¢cdema.

Nylen II = positional nystagmus type II Nylen,
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COMMENT

1, 48, Number: The underlined figures refer to patients
described under Case Reports.

2. Nationality. From the distribution no inferences may be
drawn, There were many technical reasons why Dutchmen
preponderated. Statistics on the distribution of the prisoners
over the different nationalities are not available.

8, Age. The age did not matter very much as is evident
from the table. The mean age of English speaking soldiers
was on the whole approximately 10 years below that of the
Dutch speaking in our camp (25 and 35 respectively).

4. Weight. Many patients suffered from serious loss of
weight, but this was not a conditio sine qua non to develop
the syndrome in question. When coming to my policlinic for
the first time, most of them had already recovered considerable
weight, without having oedema. This is explained, because
immediately after establishing a new camp there was always
4 certain time required to put matters straight, to smooth
out several controversies with the Japanese and in the camps
proper. In short, it took months before a kitchen was working
fairly well, before the prisoners had settled down and established
facilities to buy and prepare extra food, etc., etc. A move
from one camp to another was a minor, the transfer of a whole
camp, a major disaster.

12, 18 and 14. Vertigo. In the table only the predominating
form of dizziness was given; not infrequently there were
combinations between rotational vertigo and black out, and
between the latter and rocking or linear sensations of move-
ment, The 101 cases of dizziness were divided in 3 groups
necording to the predominating complaint.

98, 87, Reactive past pointing, pupils. The incidence of
mydrinsis, deformity of the pupils, and absent past pointing
on eplorie stimulation in the presence of other reactions is
most probably much higher than recorded in these statistics.
The reason is that these symptoms were only given attention
in the later stages at Bandoeng, thus they could be checked
only in some of the patients.

29, 80 and 31. Nwystagmus, nystagmoid, praenystagmus.

m

. 101

All the symptoms recorded in the table were those as observed
during the whole period the patients were under observation,
B0 @ patient on the first examination might show nystagmus,
luter praenystagmus or nystagmoid; also there might be at
one moment in one patient nystagmus on looking to the left,
nystagmoid or praenystagmus on looking to the right.

36, General examination. In this columm only abnormalities
possibly having relation to deficiency, are entered.

IFor the rest the preceding chapters deal with the recorded
symptoms.

CASE REPORTS

Some case reports will be given in full. For the sake of
briefness only abnormalities are mentioned, as a rule no
normal findings. For the method of examination the reader
may be referred to the section concerned.

Albreyviations
§ o yonr(n),
I eyo ww right oye wpwards,
ALoh oy N 202008 (11) » Atldnson test on feft enr: hor, and rot, nystagmus
to the right, latency 26 sec., duration 2006 see., quotient 11,

o e v Romberg to sight enr (dependent on hop),

hap o hendl position,

(s)eN o (spontansouy) correction aystagmus.

L eye p = [ateral eye position, Ret e
high frequencies 6 ]

M = fearing. Whisper meters.
low frequencies 4 3

Ji = Politzer.

Sech (5) r, ml = Schwabach (slightly) zeduced, markedly lengthened.

W— = Weber to the left.

R — Rinne air conduction better than bone conduction.

N = jorizontal rotatory nystagmus.

wt — walking fest.

v: -H(4) () = wertigo too marked (very much too marked) (normal),
Pt = pointing fest.

pp: R=L=n = past pointing R and L. normal.

New = nenrclogical examination.

Gen — peneral examination,

Ophth = opfithalmic examination,

Vans = wpisus oculus dexter et sinister.

... = grams per day.

3 mg, ian. — 3 milligrams intramuscular,

Hb = Jhnemoglobin, Sahli corrected in 9.

il = weakness of lateral gaze.




o — convergence weakness,

praeN = praenystagmus.

Noid — nystagmoid. _

bp 106—80 = blood pressure 160 systolic, 80 diastoelic.

No. 6. 30 y. 6-3-'43. ]
Histoyyt

14 days ago severe rotatory dizzy spell, with bad headache and sweating. Had
burning feet for a short while. 20 cig. a day.
Examination :
Drums: slightly retracted L =>R.
Mouth: many carious elements.
$n %5, amplitnde 4 4 mm., begins in eye p = 30° from the middle, nearly
pure h, slight r component,
6 6 O ED
H: R
] 2 4 6
ARe: h - 1N —> 10—276 (28), Rotre, pp <, Vi .
ALe: b + rN <— 10—300 (80), Ro:le, pp —>, v: +.
Therapy: Politzer course; dentist. Bellad. 3 X 15 mg. p. d., smoking restricted,
3-4. No improvement, vertiginous sensations remain, with exacerbations now
and again.
Thevapy : NHCL 2 g. p.d. ¥
99-4, No impr. SN 27, and oscillatory hN on looking upward (only in extreme
position). Severe headache in many attacks. Coffein-bromural,
20-5. Continuously dizzy, headaches slightly relieved. N % alittle more marked.
Sch sr.
Therapy : physostigmine 0,5 mg, s.c. No improvement.
235, By 10 x 5000 LU, 8 x weekly, i.m., thereafter 6 X 2500 1.U.
9.7. No improvement. Yeast 20 g. p. d.
80-7. Yeast no longer available. No improvement. Abe as before.
17-9. Anisocoria R = L, mydriasis. Had to go to weavery, dropped out after
5 days.
920-10, Anisocoria gone, N 7= marked all the time.
General appearance good, heavily built man. Cw slightly +. .
1944 Pakan Baroe. Worked at the railroad, developed typical pellagrons derma-
{itis of the backs of the hands and feet, Still in rather good general condition.
1945 Pakan Baroe, lost weight enormously, paretic, big tropical unlcer in groit,
size of a soup plate, diarrhea, on the verge of death, N=<T, the same characteristics
as 2 years ago. Vertigo the same, headaches also. No recurrence of pellagrous
dermatitis.
1946 (April) Holland. Put on weight, nystagmus and vertigo nearly vanished,
ulcer cloged, paralysis improving, is still bedridden.

CoOMMENT

Marked bilateral horizontal nystagmus, with slight rotatory
component; in the beginning normal hearing, later slight
reduction of bone conduction which was taken to be caused
by deficiency. Hyperexcitability of both vestibular systems

-

50 a8 to the other reactions. T
difficult to determine in
Dbilateral nystagmus, but obsery
not showing sN, 4 15° devia
long duration of the ] ci
lenst) is a central symptom i
(Klestadt?®), Thisis one
tal oscillatory nystagmus was -
" In Bandoeng, where the majority did not work in-
no pellagrous dermatitis developed. In Pakan Bar

work at the railroad this symptom appeared to va
when the patient was too weak to work outside anc
in hospital. =

observed.

e [ 'LY R
No. 14, 46 y. 243 )
History:
A fow monthy g
for support to avold fulll
upright position. Slight 1
for years and yoars withoul o
Examination ! . L&
Drum L scarred antorosdnferiody,
CN in both 1 eys p. Thewo posil
diplopia = >><— Cw -, Typlenl staring goee Mo
Ro: sw - inelination —» Fully onee —»,
Pt: both arms —». £ ) I Aty =S
b \5«‘;;: for- and backwards definitely < (no particulam to be found on logs and-
ips). LT

2 QB0 yale

H: P: no marked effeot, Wi n, Sch r il
2 .80

(Sat always with left ear towards muzzle of machine gun).

ARe: h -1 N — 20—230 (12), Reo! re, no pp, Vi 4 naukl

ALe: h -1 N <18 250 (14), Ro: le, ppa my wi - b+l B0
Gen: 1 5100. Hb 90%. = (| Fm v
Ophth: hyperaemia of optic discs. VODS 5/0.

Thevapy : 3 eggs a day. Bt fodi: miilatigli

23-4. ScN < only. O 1 {

99.5. Dizziness now ocours consistently tion,
but no nystagmus. However, the eyes float slo ?:ﬁ:k fro
central position, go back with a jerk, irregular; s |

4-8. VOS 56 VOD 5/9. Noid 3=, WL more murked, ow -«

Dizziness decreased, Patient tumns round in bod over |
supine hep. -

3-0. Had 8 eges a day all the time, VODS s
dizziness inereased again.




¢ _qe angl' lateral raze. ’I‘he leyep cannat be mamtamed
' 'd back nearly towards the middle hne.

- dizzy spells of rotational character.
ovements are also present. The hyper-
R ear for all components (N, vertigo,
sations), on the left for the duration of N only,

ptom in the presence of normal middle ears,
unt of its long duration. The slight bllateral
percapt:on deafness (probably caused by deflclency} the
bilateral hrN, and the positional N of N ylen's type IL fit
in a central plctute. The wl, the anisocoria, the dissociation
) ry on Ro I.ntl wt < on the ane hnnd and normal pt on

: stem,

wmd by the I eye p
van 0 deseribes an

_y on both ears for all components, except for
R e, which failed to occur; all of them symptoms
pointing to the central vest:bular area.

,:mm nnsa.fe twice <.
G.'DHI; both 1 eye p, fairly long, - 15 beats each,
)  difficult to maintain, becomes sick,
et - 0: 6
H: S Es om0 memvement Sch sr. i

4 ok

h -} rN — 25—265 (11), Ro: Re, pp: R = 1. = n, nausea, flushed face,
slight sweating, v: +.
o TN < 25—220 (9), Ro: Le, pp R=L=mn, vin
craesthesia skin of arms and legs. Deep sensibility shghﬂy disturbed.
. 105—80. Leuc. 5400, Narrow capillaries of fingers and toes. Got
1 mg. By im, there without alleviation of complaints.
f10x25 mg. B, im. 3 %X weekly.

he gone, rest as before. Dizziness decreased in number of attacks,

‘ﬁﬁntenauty Whilst walking sensation of swaying, when sitting sometimes
en sleeping sometimes to and fro movements of the bed, some-
g tied up to a propeller. Clutches for anchorage, nausea on
, palpitation and acceleration of pulse.
p —> > <, weakness of lateral gaze.
of N—> in right lateral hep,

e R T el
; 31, 47 y. 14043,

sting one, There is a dlscrepancy betwean ‘the vertlgo and
’éhe N the former decreasmg, the latter appearing in the
course of time, which again is common for central affection
and not seen in peripheral disturbance.

LR

] eye p.
lutio Charcot cum chloral hydrate.
ck of benign tertian, quinine, More deaf.

the weavery. Slight nausea.
little deaf in camp. Vertigo:
‘hands and feet, One son

ght 73—59—02,
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Lxamination :

Morpma: alightly retracted.

Nowst swollen mucosa L. Crista septi R.
4 2 b 5

i 7 Wit R, Schosr,
4 9 4 4

Wi aw, more —=.

LT T

ot aw, inclination —=, falls once —-.
mg {n Bl eye p < >-—>. No influence of hep. In this position marked
iplophn m"ﬁh glight pain, lacrimation, position difficult to maintain.
% { p 26310 (12}, tN very little marked, but present; vi 4, Ro: re,
" p a8 above, nausea, profuse sweating.
ALl it { < 26—285 (11), Ro: le, rN, pp and other reactions as above.
~ Nout 8N <~ Diplopia in 1, uw gaze and in convergence. Reflexes aggravated.
J Ist and 20d toes hypaesthesia.
¢ capill, fingers and toes narrow. Leuc. 6500, Eos 10 %.
Plerapy : 2 eggs, peanut butter, blood sausage.
7-1-'42, Cw marked now. SN <— praeN —. Admission to hospital.
1-8:'42. Discharge. Subjectively better, objectively status quo ante.
10842, Noid <— cN —>. Abe as before on the whole.

August '44 torpedoed on prison ship, was 2 days in water, arrived in Pakan Baroe.

(iait spastic paralytic, slight cedema of the legs.
BN 27. Cw very marked, lw also.
Died o few months later with complete Karsako ff syndrome.

COMMENT

One of the cases where the weavery probably brought the
dizziness out, that is, caused the overflowing of the bucket.
The death of his son probably influenced the avitaminosis
adversely by sorrow and grief. This is an additional factor
which was frequently met in beriberi in soldiers in peace time.
They were not infrequently observed to develop beriberi when
imprisoned, while receiving the same food as before. This
may be explained by decreased food intake and diminished
weeretion of digestive juices (follow Pavlov’s notorious
experiments 0.

The weakness of lateral gaze and of convergence, the
nystagmus, vertigo and bilateral tinnitus may all be explained
by @ brain stem lesion. Past pointing is not influenced by
1 e, cold water, direction of Romberg and nystagmus
4. The hyperexcitability of the signs, covering all symp-
toms (except pp), are central signs. Additional affection

of both VIIIth nerves cannot be excluded, The slight per-
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ceptive deafuese remaining after tympanal inflation was talen
to be a presbyacusis, although the tinnitus, decurring with
the vertigo, is suspect.

'ﬁA praeN in both I eye p in the course of time grew to a
sN (occurring immediately) in these positions.

No, 30, 44 y. 31-53-"41.

History

Diarrhea 6 months ago, recurring again 8 weeks ago. Difficulty in walking,
swerves right and left, Hearing acuity diminished in camp, Profuse sweating. Had
purléche, glossitis and scrotal dermatitis. Headaches. Weight 76 — 62 —¢

Hramination :

MNose: deviation + crista septi —-.

Ro: sw. Pt: deviations in several directions.

Wi: falls, not possible to carry out.

b 4

H: P: no improvement (tuning fork tests illegible).
2 2

CN 5.

L oye p difficult, diplopia, very dizzy, profuse sweating. Convergence possible to
normal extent, however, ataxia of this moyement on moving a finger from and
towards the eyes. Very dizzy, sweating, Convergence spasms occasionally. Gets
this herenfter also when looking Interally; when beginning with lateral gaze,
lhowever, only weakness thereal,

ARe: Palls lke n statuo from chadr, V' fof-, soaked with sweat, looses con-
sciousness for a moment,

Neu: reflexes aggravated, marked ataxia, logs and arms pale-cyanotic, sweating,
superficial sensibility of hoth legs diminished sockyise,

Therapy: 8 eggs o duy.

Gen: Hb 91 %. L 4500,

2-¢. VODS 518 (on 31—6 normal), Admission to hespital. Had Pick'’s
visions whilst reading; a block of letters came out of the line and stood obliquely
above it, came back again., This several times on consccutive days.

5-9. Anisgceria L. > R. Convergence all right.

Noid 27, wl +.

11-10. Noid 2>, wl +-. Ataxia ol coinvergence again.

VODS 5/9. Scotomata.

COMMENT

A patient with marked ataxia of arms, legs, body and even
of the eye movements. This occurred in convergence only; but
once the balance of the eye muscles was thus disturbed, also
on lateral eye movements, and consisted of convergence
spasms or over- and underdosing of convergence. Wl marked.

Possibly in this patient there was abolition of the quick
nystagmus phase. The visions of Pick are scen in lesion
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of the posterior longitudinal bundle from disturbance of
coordination between ophthalmostatic and vestibular impulses
(Bing'", The wl may easily be explained by the same lesion.
The underlying pathology of the anisocoria and ataxia of
convergence must lie in the brain stem as well. Later he
developed nystagmoid eye movements, unfortunately I am
not able to discover from the records if this was one of the
patients showing spontaneous group forming in nystagmus.
Cortainly there was a slow dragging back of the eye balls
from the Ip, with recovering jerks; the rhythm, however, was
not recorded.

Mo, 98, 27 y. 22-5-"43.

Histary

Ophth: retrobulbar neuritis, VODS formerly 5/10, now 5/6. Sent over to me
hocause of sN.

Slight vertigo, especially on rising in the morning, rotational. Slight headache,
both are more or less continuous. 10 cig. a day. Weight 80, 67, 69,

Tvaminaiton :

BhN 2. No influence of different hep.

( possible in normal degree, bul evokes slight dizziness.

Wit: forward <, backward normal.

ARe: h -- tN — 15: 275 (18), Ro: e, pp:n, nausca and sweating marked.

AlLe: h -+ 1N <— 15: 230 (156), Ro:le, ppin, other reactions as on Re,

Muddy complexion.

Neu: finger — nose test R disturbed. Wt <—.

Thevapy : Had 3 cggs a day for one weel. Smoking restricted,

11-6. ShN 2= less marked. Complaints (headache, vertigo) decreased, but not
ubalished. Photophobia.

4.0, 8N gone, Still slight complaints, Extra food changed to blood sausage.

i} 6 ] 6
{1 b B Sch sl
1 4 6 (i

Vasomotor thinitis, trichloracetic acid applied to muccsa.

14-0. Abe 18, concomitant reactions as on 22—5.

SN z present again, still a bit dizzy on converging, spontaneously not.

1044, Batavia (Febr. or Apr.). Gets severe dizzy spell when bringing head or
hody and head in R lateral position, with vorniting, nausea and sweating. He
serupulonsly avoids this position.

Uvamination : When bringing the head in R lateral position after a few seconds
luteney Srd degree hN —-. Another position is immediately assumed, the N then
aubmides in the course of a few minutes to zero. Vomiting, sweating, pallor, pal-
pitation, Drums, hearing normal, no sN,

T'his phenomenon, tested once a day for several consecutive days, remained
for about one weel, diminishing in intensity. The position from which was started
{0 obtain the critical one, and the hep with respect to te body were immaterial,
it was the hep with regard to the gravitation that elicited the attack.

After one week contact with this patient was lost.

*
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COMMENT

A case with many central-pointing symptoms: the little
marked, nearly continuous, vertigo in the presence of shN 2=
and normal hearing; the long standing bilateral hyperexcita-
hilkty in the absence of otoscopic findings. This is one of the
cases in which the sN vanished and reappeared during the
period of observation ; the vertigo did not parallel this objective
phenomenon, on the contrary. The discrepancy between sN
and vertigo is a central symptom again. Later a very marked
positional nystagmus - vertigo of Nylen's type L.

This case had no wl, which makes a paretic gaze N im-
probable.

No. 133. 4= 28 y. 21-8-"48.

Histoyy ¢

Flas had perldche, stomatitis, photophobia and burning of conjunctivae for
] yenr, Had burning hands and feet. Diarrhea § year ago severe, improved slowly
not yob complotely gone, Vertigo started § year ago, did not improve cspcciall}:
alter oxertion, consists mainly of “black ot with profuse sweating, nclcnmpa.nicd
by alight rocking movements, On exertion of the eyes he gets frequent headache
6 clg. a day. Weight 86, 60, 78, 74, ‘

Examination !

Drums: slightly retracted,

Nose:  spina septi —»,

Mouth: perléche, glogaitin at marging and tip, Doental tartar, Gingivitis,

Wt: slightly <.

ShN 27 in both 1 eye p, Closes eyes convulsively at once. Lacrimation, pallor,

sweating, dizziness, even without reaching extreme position. Cw +-.

On looking —> the R eye turns upwards, 4 0,6 em.

In L. 1 eye p diplopia vertical and horizontal, in R 1 eye p horizontal only.
On covering L eye, all movements possible on R one.

ARe: hN 25—150? (67), Ro: falls to Re, severe nausca and sweating, feels ill
no r.otatory N to be provoked in hep 60° backward and 45° to the L, no pp, v: + + ;
expiration of induced N difficult to determine throungh convulsive attempts cc';
close the eyes. Completely Lmp.

Ophth: nightblind.

Neu: reflexes aggravated, vasomotor lability,

Therapy : 1 egg + blood sausage + yeast 20 g.p.d. Dentist,

22-9. No appetite. Lost weight again. Nausea and occasionally vomiting, some-
times when lying down,

4-12. The vertical deviation is less marked, Patient feels slightly better. Counter-

raotation was not tested.
CommENT

One of the 2 observed cases of Hertwig-Magendie's
deviation. The R labyrinth was very much hyperirritable in



ind fcr past pomtmg, Whereas
W s very markedly positive again. The
d because of the severe reaction. Obser-

ﬁ@ﬁ ?bia the vartlgm, ﬂne of a gr@
ym Méniere, who developed more attacks in camp
¢ lesions here certainly were peripheral: unilateral
hypoexcitability of the ear affected since a con-

our astonishment, more and more central
re found, so that the presumption arose that also
__Wlt}l certamly perlpheral affectlon stimuli from

}estwe tract

esting is the double indication of affection of the
r pathway: Hertwig Magendie’s deviation on
to the L, and positive Eagleton’s symptom on

estibular area and thus gave rise to more frequent attacks.
In ,thza patient there are no central-pointing symptoms, except
! s the hint given by the character of the vertigo (in-
to arked attacks and persistence of the symp-

lﬂﬁi was. ?wun& in the lagt examination,
m* wgﬂz ln sase of subjective symptoms,
en to be of ;?arceptive type,

'I.J.A 2 L8

iy
?;;r 40 (ie. 2 years hefore captivity) for the first time severe attack of

- vertigo with nausea, sweating and tinnitus on L e. Became deaf on this
ear. Complete disappearance of the vertigo Iaq_uued. a week or two. Was treated for
narrowed E ustachian tube L. In August '42 (i.e. 5 months after being interned)
o #‘ecunﬂ attack whith relapse before complete disappearance of the symptoms of
ceding one. In December free, in January a new attack again, the vertigo
t t-yet va.tﬁshe,d at the time of examination. 30 cig. a day.

iekneM 5§ Vet era ot

ght septal deviation —>-.
1 '_5: cm:lslderal:rle amount of pus can be squeezed out of both tonsils.

= N —> 35150 (4,3), no other reactions, 1 4
+I‘N'-¢—90— 30(‘&] 1 L] - -
&m no ticulars (a few wecks a.go}, got bg}ladonna, no improvement. i

ter course, NH,Cl, smoking restricted, k

CoMMENT
nt with fully developed Méniére’s symptom
one attack before the war. In captivity the attacks,




CHAPTER IV. LOCALIZATION

A. ANATOMY

The VILIth or acoustic nerve consists of two branches, the
uestibular and the cochlear. The latter is (with its corresponding
pm‘t of the labyrinth), phylogenetically the youngest and most
vulnerable. Both sections are sensory and composed of fibres
having their respective ganglia outside of the central nervous
gystem, in this case in the temporal bone. They are completely
comparable then to the sensory fibres of the cord’s dorsal
roots. The vestibular nerve has a proprioceptive, the cochlear
an exteroceptive function. Both sets of fibres enter the brain
stem at the boundary between medulla and pons. Here they
separate and synapse with the wvestibular and cochlear nuclei
respectively.

Table showing subdivisions of the brain
(modified from a table of Ranson?®).

Primary vesicles Subdivisions Derivatives Lumen

Prain
{

Prosencephalon
(forebrain)

Telencephalon

Cerebral cortex
Corpora striata
Rhinencephalon

Both lateral -+
rostral portion
of 3rd ventricle.

Diencephalon

Thalamus

3rd wventricle,

Corpora quadrigemina

Mesencephalon Mesencephalon Cerebral
{midbrain) Crura cerebri aquaeduct.
Cerebellum
Metencephalon
Rliombencephalon Pons 4th ventricle.
Myelencephalon | Medulla oblongata

m
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Cochlear nerve: This nerve consists of fibres from the ganglion
spirale Corti. These fibres synapse with the dorsal nnd
ventral cochlear nuclei, from which the second neurons for the
greater part decussate. Both sets of fibres, crossed and uns
crgssed, run rostrally in the paired lateral lemmniscus. These
filres terminate in the inferior colliculus (corpus quadrigeninum
inferior) and the medial geniculate body (corpus geniculatum
mediale). The latter is a way-station on the auditory path to
the cortex, the former is a reflex-centre.

The fibres in one lateral lemniscus then for the greater
part originate from the contralateral ear; the minority is
coming from the homolateral one.

Vestibular nerve: The fibres take origin from the ganglion
vestibulare Scarpae. Its fibres end in ¢ vestibular nuclei

. and in the cerebellum. The 4 vestibular nuclei are:

1. The wmedial, principal, triangular or dorsal vestibular
nmucleus of Schwalbe, the largest, partly in the pons,
partly in the medulla.

2. The spinal or descending vestibular nucleus of Roller,
lying in the rostral part of the medulla.

3. The superior vestibular nucleus of Bechterew, in
the pons, at the level of the abducens nucleus.

4. The lateral vestibular nucleus of Deiters, caudally
in the pons.

All four nuclei lie in the floor of the 4th ventricle. The
spinal, superior and medial vestibular nuclei give rise to a
set of fibres, running through the paired medial longitudinal
fascicle (ov posterior longitudinal bundle, fasciculus longitu-
dinalis medialis s. posterior). The fibres either cross or not
and run either up- or downward. Fibres coursing rostrally
go to the motor nuclei of the ocular muscles in the mesence-
phalon. The descending fibres terminate in the nucleus of the
spinal accessory nerve and in the anterior column motor cells
of the cervical portion of the spinal cord. Thus reflex arcs
are established from the labyrinth to the eyes and to the
neck muscles. : '

A second set of second neurons originate from Deiter's
lateral nucleus, descending in the homolateral anterior funiculus
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of the cord, as vestibulo-spinal tract, subserving reflex control
of (neck?), arms, body and legs.

Up to this point there is agreement between the different
investigators, so far 1 can see. There is no agreement as to
the number and type of crossing and uncrossing fibres.

The part of the cortico-bulbar tract subserving conjugate
lnteral eye movements, the fibres of which are axons of motor
oells at the foot of the 2nd frontal convolution, courses through
tlie genu of the internal capsule and the cerebral peduncle
to the brain stem and decussates, to end at the motor nuclei
of the extraocular eye muscles, Most of the authors agree,
that these fibres are coursing in- the posterior longitudinal
bundle (after decussation); the point of entrance in this
bundle, however, is not known. Spiege 1 states they synapse
with the vestibular nuclei, as he proved in the cat 16, In any
case these fibres have to fuse with the vestibulo-ocular ones
in some way and in some place. Some authors assume a sipra-
nuclear intrapontine cemnlve for conjugate gaze, Very near the
VI nucleus 5 116,

Summing up, we know there is a connection between the
vestibular nuclei and those of the extraocular eye muscles
through the posterior longitudinal bundle. Most probably the
fronto-ocular tract is fusing with this bundle. The former's
soction between the cerebral peduncle and the nuclei of the
oeular muscles, however, is not exactly known. Whilst the one
states that these fibres are the same as the vestibulo-mesence-
phalic ones, the other only assumes a close proximity of both
systems in a short section between the vestibular nuclei and
those of the eye muscles (respectivily the pontine centre
for lateral gaze). This section is the posterior longitudinal
bundle.

In disturbance of this final common path of fibres afferent
1o the extraocular eye muscles a paretic nystagmus is the
same as a vestibular one, according to Klestadt®; this
nystagmus has the characteristics described in chapter II.

The brain stem is primarily a great junction and connecting
pathway between cerebrum, cerebellum and spinal cord, where
all afferent and efferent nervous impulses have to pass. In
this situation we have observed the posterior longitudinal bundle

_—F“

15

ag a pathway of extreme importance, as moreover strenned
by its existence in all vertebrates and its priority in myelination,
namely in the 4th—7th month of intrauterine life, Rostrally
the bundle seems to originate from the paired nacleus of the
poi!mbr commissure of Darkschewitsch, decussates
in this commissure, swings along the side of the ventricular
wall, hugging the paired oculomotor nucleus. At this level
the bundle is in relation with the paired nucleus interstitialis
of Cajal. From here it maintains a median and dorsal
(posterior) position, near the floor, of the cerebral aquaeduct
and immediately at the floor of the rhomboid fossa, to be
crowded from its place only by the decussating pyramidal
fibres. Apart from the sets of fibres discussed above, the
bundle contains fibres from the IIIrd nucleus to the neurons
of the facial nerve supplying the orbicularis oculi and corrugator
supercilii (see eyelid nystagmus).

Oculomotor nucleus (111). This nucleus is paired, lying upon
the posterior longitudinal bundle, between this and the central
oray matter surrounding the cerebral aquaeduct, at the level
of the superior colliculus. It innervates the extrinsic eye
muscles. There is a median, unpaired mass of cells between
them, Perlia’s nucleus, taken to be the centre for con-
vergence. Between the left and right oculomotor nuclei lie the
paired nuclei of Edinger-Westphal, held to furnish
the fibres to narrow the pupils.

Trochlear nucleus (IV): This paired nucleus has the same
position with respect to the posterior longitudinal bundle
as the Illrd, only at a more caudal level, that of the
inferior colliculus, close to the caudal extremity of the
11Ird nucleus,

Abducens niueclens (V1): This is the most caudal one, paired,
in the floor of the 4th ventricle, at the same level as the facial
nerve nucleus and the rostral end of the vestibular nuclear
mass. 1t lies closely on the lateral side of the posterior
longitudinal bundle.

These anatomical facts are compiled from Ramnson®,
Cunningham?®, Piersol®, Spatz™, Aubry?*
and Klestadt®
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B, COMMENT ON NYSTAGMUS

We have on purpose refrained from making a comment on
pystagmus in the chapter of symptomatolqu,_ because this
would take too much space there. In cpnsu:lermg the other
symptoms, we frequently had opportunity to _conclude that
there were many symptoms pointing to the brain stem, many
others that did not put a brain stem lesion out of court, and
little that pleaded for a peripheral lesion. -

The characteristics of a mystagmus of c’entf'al origin as such
will now be enumerated and compared with those of the
nystagmus in ouv patients, in which we shall have to be
santisfied with examination without spectacles of Bartels

renzel ,
Dri.FNystagmus with a pure plane of beating (i. e. either
horizontal, or rotatory, or vertical), is more probably .Of c~e.n}:ral
than of peripheral origin. The rotatory nystagmus 1s ehfnted
from the caudal part of the vestibular nuclear area, the horizon-
tal form in the rostral part up to the abducen.s.nucleus lt-zve].
Above this point vertical nystagmus may be elicited, especm.lly
the commissural areaisapt to give this sort of nystagmus, Whli?
nearly always is central when spontaneous (L}:ld’ et )
Aubry* Klestadt 55), Pure planes of beating in peri-
pheral spontaneous nystagmus may be ‘expected. only in
isolated affection of one canal, and then e_1ther horizontal or
potatory, never vertical ®. In our patients 1n t}u? greater part
of the 94 showing spontaneous nystagmus, Fh15 was purely
lorizontal, Second in incidence was the horizontal rotatory
form. Other forms were not seen. :

9. Long standing spontaneous nystagmus 15 an?ther symp-
tom pointing to the central vesjcibu]ar area:.lPenpheral nys-
tagmus is always diminishing in all qualities. Even_whcn
pemnants of a distinctly decreasing nystagmus Temaii i"or
weeks or months, this is already sgspect _for central origin,
Peripheral nystagmus is always waning whilst the cause may
be persisting; whereas central nystagmus ten_ds to p;rmst as
long as its cause®®¢ There were many patients with long
standing nystagmus, more than hal_f og th_e total number.

3. A third point for a central situation 1 discrepancy between

*
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the intensity of the nystagmus and the subjective sonsis
tions & 11 8, 4 ete, This discrepancy was a quite common
symptom in our patients.

4. Irradiation of the nystagmus eliciting impulses on nerve
filsres supplying other muscles of the face or neck is sugpect
for brain stem affection . An eyelid nystagmus was not
infrequently observed; I am not able to give statistics.

5. If in multiple or bilateral nystagmus the eyes do not
always reach the extreme position, even when leading them
with a moving object, central origin is nearly certain: affection
of the supranuclear pathway % (= the posterior longitudinal
bundle).

A nystagmus elicited in the vestibular nuclear area by
irritation, beats to the affected side, one evoked by destruction
to the sound side % %4,

In the posterior longitudinal bundle Klestadt assumes
destruction, as the only possibility, because no ,energy pro-
viding”' ganglia are present there %, Aubry is of another
opinion and distinguishes between irritative and destructive
lesions also in this bundle 4. There is no agreement in the
literature as to the decussations of fibres in this tract, most
authors, however, agree that a destructive lesion of one
posterior longitudinal bundle may evoke nystagmus to the
affected side 1% 1% 5 _If jrritation is possible, the nystagmus
will then beat to the sound side. Thus there is a reversal of
direction as compared with the nuclear area, which could
mean decussation of the greater part of the fibres. In the
small dimensions in this region, and in our ignorance of the
exact course of the different sets of fibres, conclusions as to
further localization of lesions within the central vestibular
area are often more or less speculative.

Weakness of lateral gaze, present in 89 patients, was in
42 cases correlated with nystagmus. In most cases the nystag-
mus was beating to both sides, however, mostly more marked
to one side. Apart from the fact that inferences as to the side
of the lesion are more or less dangerous, we must consider
that this disease is no neoplasm or circumscribed inflammatory
product, but more in the class of an encephalitis or disgeminated
sclerosis (see below).

——1 b a—
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6, Nystagmus in people with normal hearing is more suspect
for central, than for peripheral origin. In the peripheral area
the vestibular and cochlear parts of labyrinth and VIIIth
nerve are close together, in the central area l‘ess Sy 182;10) 32 f“v
ote, Nystagmus in patients with normal hearing was found in
29 of 88 cases, a conspicuously high incidence. Moreover in
10 out of 19 patients with conduction deafness a nystagmus
was observed. ks

1. There is a tendency in the literature to regard a positional
nystagmus as a central, rather than a peripheral symp-
tom 17, 49y il_ :

Pogitional nystagmus was only infrequently tested for; once
Nylen's type I, twice type I1 was encountered (see table
column 37). : _

There were 21 cases with nystagmus showing big amphtgdc
and occurring in an eye position not far from the middle line,
which showed no nystagmus in straight ahead gaze. These
showed a rapid declination of amplitude .then from _laterai to
middle eye position, which is characteristic for paretic nystag-
mus. However, these observations were made without exc!udmg
fixation, part of them might have shown nystagmus in the
middle position as well, if Frenze I’s spectacles hgd been
used, Of these 21, 11 showed no difficulty in reaching the
extreme lateral eye position, especially for these perhaps a
vestibular origin might be assumed, in which case the nystag-
mus certainly would have been 2nd degree behn'ld Fren-
2 ¢ |'s spectacles. The remaining 10 showed concomitant weak-
negs of lateral gaze, and here, a paretic nystagmus 1s problable,
localized in the posterior longitudinal bundle or even higher
up in the fronto-ocular tract (see pathology). In many of
them there were certainly correlating symptoms pointing to
the brain stem. In this disease we must, however, try not
to localize disturbances too exactly, because it tends to affect
the whole central nervous system, certainly with some places
of predilection which are more severely degenerated.

I'he same reasoning may be applied to the other nystagmus
canes, less marked, and numbering 73. Of the&.;e 32 showed
pocompanying weakness of lateral gaze, Pal‘etlt nystagmus
being probable. For the remainder vestibular nystagmus,

m
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elicited in the vestibular nuclear area (horfzontul or horigontal
rotatory form!) is probable. Mixed forms of puaretic nnd
vestibular nuclear nystagmus are quite possible and oven
probable, as Cords also assumed in disseminated selerosis ¥,

There was one patient with 3rd degree (positional) nystagmus
i this group, and 2 were observed with 2nd and 3rd degree
nystagmus outside this group; these 3 cases undoubtledly had
nystagmus of vestibular origin. i

C. SEARCH FOR PERIPHERAL SYNDROMES

We were quite astonished in the beginning to find little
peripheral and many central syndromes, through having taken
notice of Selfridge’s publication on demyelinization of
the VIIIth nerve caused by avitaminosis!%®, and similar
communications in the Year Book of Eye, Ear, Nose and
Throat 19404,

Considering unilateral deafness and to a lesser degree
unilateral hypoexcitability of the labyrinth as peripheral
symptoms, and looking from this point of view through the
table, we come across no. 7, 11, 36, 67, 85, 100, 112, 116, 118,
128 and 130. In all of them, except the first two, we will
find many centrally pointing symptoms, which does not
exclude additional peripheral lesions. A harmonic peripheral
picture, on its way from the labyrinth or nerve to the different
organs, is distorted, dissociated and rendered dysharmonic in
the affected brain stem, through which the impulses have to
pass. The same reasoning appertains to other patients in
which no peripheral signs at all were observed, a peripheral
picture may not come through as such from disturbance in
the brain stem. This is no theoretical reasoning, as will be
seen in the pathology. Secondly we must consider that bilateral
peripheral lesions of approximately the same degree are apt
to give a more or less ambiguous picture. In avitaminosis a
bilateral affection is on the whole to be expected.

Patient no, 7 is described in full, as no. 11 a case showing
complete M éniere's syndrome before the war, with increase
of number and intensity of the attacks’ after a six months
stay in the camp. Both showed no central symptoms, except

i
e T W T — S T —
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perhaps no. 11 the hyperirritability in the sound ear. A hyper-
irritable central vestibular area would account for increase in
the number of attacks: small stimuli from the periphery,
under normal circumstances not giving rise to an attack, are
seinforced on their way through the central area and thus
olicit an attack. In the camp quite often, much more than
normally, patients with tubal obstruction were observed to
develop nystagmus and vertigo which often subsided on
tympanic inflation. The same explanation holds for the latter
CiHes,

On looking through the table from other points of view to
find peripheral pictures, we will search in vain and come
no further than the cases no. 7 and 11. Again, surely there were
many more peripheral lesions, but the symptomatology of these
was irrecognizably mutilated by additional central disorder.

D. SUMMING UP OF LOCALIZING VALUE oF
ALL SYMPTOMS

Hyperexcitability (118 cases) 1s a central symptom. Kle-
stadt writes: “To localize hyperexcitability peripherally, it
is nearly necessary to demand correlating otoscopic findings,
40 rare is peripheral origin. Certainly hyperexcitability may
be peripheral in initial phases, practically only paralabyrinthitis
can produce it” ®.

The nystagmus (94 cases) is considered to be due to lesion
of the central vestibular nuclear area in the greater part of
the cages; in the other part to lesion of the fronto-ocular
traet (nystagmus in paretic gaze), probably in the posterior
longitudinal bundle. The same applies to weakness of
lateral gase (89 cases). Mixed forms of nystagmus are not
Improbable.

Some of the cases with nystagmoid (total 67 patients) showed
nyslagmus with grovp forming, which is characteristic of a
luglon in the posterior longitudinal bundle.

Lvelid nystagmus is a sign of irradiation of impulses to the
fueinl nerve, probably from the postetior longitudinal bundle.

Piel's visions (2 cases) and Hertwig-Magen die’s
deviation (2 cases) are also localized in this fascicle.
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The weakness of convergence (74 cases) i most probably o
mesencephalic symptom (Perlia’s nucleus).

Spontaneously positive Romberg test (60), walking tost
(74) and pointing tests (57) are considered to be evoked in the
central nervous system because of their mutual dysharmonie
clivacter. . '

Reactive vestibular dysharmonies and dissociations are in all
forms and by most authors considered to be central, especially
when syphilis can be excluded. This concerned Eagleton's
symptom 26 times and other abnormalities on cold s?imulation
42 times. Abnormalities in induced past pointing are attributed
to the vestibular nuclear area and immediately caudal there-
from. :

Anisocoria (31 cases), mydriasis and deformity of the pupils
do not contradict central lesions, (Edinge r-West phal’s
nucleus in the mesencephalon).

The wertigo in the greater part of the cases (total 101)
had more a central than a peripheral character.

.The deafness (42) and finnitus (23 cases) were nearly always
bilateral, which makes a central cause possible, .

. B z n g's ocular cogwheel sign was not infrequently observed.
This is certainly dependent upon lesion of the central nervous
system, probably of the extrapyramidal system.

Ataxia of convergence (6 cases) is a central nervous symptom.
In‘ ’ch_e newrological examanation there were some symptoms
polfztlng to the central nervous system, some pointing to the
peripheral nerves, and many that did not rule out central
lesions.

There were only 2 cases of 160, in which there was a more
or less clearly cut peripheral oto-neurological picture.

E. OTO-NEUROLOGICAL PICTURE

This disease has a characteristic oto-neurological picture
n}a{kedly different from that in other diseases. It is most’
Su'mlarl' to that of disseminaled selerosis, which is not surprising
when it is remembered that the brain stem is one of the pln('c-:-a.
of predilection in both discases. Aubry examined a great
number of patients oto-neurologically and laid down his
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findings in a book to which repeated reference has been .marje.
Among these patients were 181 with multiplle scl_erosa.s 4 ‘A
summary of his findings, as compared with ours 1n ayitaminosis,
will make clear the great similarity and the points of difference

between both disease pictures.

e - —

181 cases of multiple
selerosis (Aubry?

160 cases of central
nervous system distur-
bance in avitaminosis

Voartdgo oo oo vpnnn froquently 101 cases, 63 %
leten.muu e .| 60 %, rarely unilateral, nearly | 69 %, mostly honzon_tal,
always horizontal, mostly | bilateral, no multiple
multiple nystagmus
Oacillatory nyntagoous | 1% oo A A S 2,5/%
Posttonal nysbagmus | L% oo e i 29 ()
Spoitansously:
Kombor g walking,
pointing normal ... [40 % covivre e 39 *:é,
Hyporexcitability ... [ 28 % . oovoiiiiinieieieaes T4 %
Eagleton's symp- ¥
I.ulfn ......... }" con | 20096 (3 tests) caiiiiinis (caloric test only) 16 %
Diplopit «coovns o R R A STt 71 cases, 44 %,
IDORINORE. o oo v visrenvs Rather rare and light, quite
yariables e el an il 26 %,, constant

Hyperexcitability was the most frequent symptom in our
patients (74 %), the disease which comes next in thls. respect
is multiple sclerosis with 28 %. [t must be borr{e in .nund
that our patients form a group with oto-neurological distur-
banees selected from avitaminotic patients. From this picked
group 74 9, showed hyperexcitability. The same applies to all
stutistics, as was pointed out before. For the rest hyperex-
citability is a rare finding in the oto-neurology. '

Diplopia in multiple sclerosis in the presence of vest;b’ula.r
slgns is regarded to be of vestibular origin by Barré, 1t
is considered to be a disturbance in conjugate movements of
the eyes® Aubry and Ombredanne agree, having
noted the same symptom after section of the VIIIth_n_erv_e
for four to five days? In our patients vestibular origin Is
quite possible, though in most of the cases weakness of con-
vergence may account for the diplopia. : :

Aubry writes on multiple sclerosis: “The diffuse affection
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of the brain stem entails quite varying vestibulur pletures,
which on the whole give the impression to be superficial,
that is to say more rrifative than destructivef, We could
apply this same sentence completely to our group of patients,
““@e sont des lésions qui léchent, mais qui ne mordent pas'*
(at least in the beginning).

The wvariability of the symptoms is still more obvious in
disseminated sclerosis than in our disease,

There are more points of resemblance between the two: the
liability to remissions and exacerbations, the retrobulbar
neuritis, the inclination to affect fibres rather than nuclei in
the central nervous system, and the tendency to be misinter-
preted in early cases for hysteria or neuropathy. Of course
there are many points of difference 142, 12 54, 45, 129 Sti]], there
is a trend in the literature to look at multiple sclerosis from a
nutritional point of view (Brickner and Brill?®,
Moore®). For the moment I think we are entitled to state
that certain forms of multiple sclerosis, and especially in early
stages, may be very similar to such of avitaminosis, or even
undistinguishable from them. Concomitant digestive tract or
skin lesions make the diagnosis certain; if not present (also
in the previous history!), the weight of evidence is going to
the sclerosis, Howewer, the absence of a symptom may never
have such significance as its presence. The burning hands and
feet, by Stannus regarded as almost pathognomonic of

pellagra 128 and occurring in 63 9% of our cases may be of
great aid.

SUMMARY

The vestibular symptoms have to be localized centrally in
nearly all of the cases, possibly tne cochlear symptoms as well.
In a certain number of cases peripheral lesions may be con-
comitant, but can no longer be recognized as such.

The pellagrous oto-neurological syndrome is on the whole
a characteristic one, distinetly different from those in other
diseases, and most resembling that of disseminated sclerosis,
In both diseases the brain stem is one of the places of predilection,




CHAPTER V. AETIOLOGY

Looking back at the actiology, the cause is obviously
avitaminosis, becanse these patients have been observed in
several camps on different dietary articles, having in common
only the small quantity of protein, fat and vitamins. Quite
otherwise was the position when the first scores of patients
were observed. Exogenous intoxication was seriously considered
in the absence of similar reports from other camps, and could
only be put out of court in the course of time. Intoxication
by cyanogenic foodstuffs seems still to be seriously considered
in recent literature (see for instance Wrigh t48). Such
affections as described in this work, however, were often
observed in patients who never ate cassave, maize, sugar-cane,
~ millet, guinea corn or peas, and very rarely indeed beans (to
recapitulate the enumeration given by Wrig h t ). Prussic
acid may play an additional role in some countries, but
avitaminosis alone certainly can bring out all the symptoms.

In the literature available in the camps only the miners’
nystagmus was reported as a form affecting larger groups of
people 142 13 5 17, 7, There are some points in common (nystag-
mus, evoked or increased by certain head positions, eyelid
nystagmus), but the differences are overwhelming. The
actiology, the frequent occurrence of oscillatory forms of
nystagmus, the precipitation by upward gaze and by darkness,
are as many salient points of dissimilavity 1#2: 13, 5, 9,

Looking at the symptom complex from the point of view
of wvertigo, there are two diseases which consistently show
vertigo affecting larger groups of people, pellagra and Ger-
lier’s disease or paralytic vertigo). On getting access to more
literature after the war, nystagmus was mongover found
described by Lewy et al. in pellagrins (the greater part
being subclinical and mild cases) 7%, by Kinnier Wilson
in pellagra®, Stannus in By complex avitaminosis#
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and Bicknell and Prescott in arbofla
other book from the bibliography at the end
whether neurological, oto-neurological or oteloglenl,
nystagmus caused by dietary deficiency.
\ As' tf’ vertigo in pellagra the position is better, ons will
find it in every book or publication on pellagra with the initial

symptoms. However, in the otological literature, pellagra us o
cause for vertigo is absent again.

A, PELLAGRA

1. Introduction

A consideration of all aspects of this disease would be far
beyond the scope of this book. In the preceding pages we
frequently have had opportunity to touch one or another
syz_npt_orn of this protean disease, in its subjective us in ity
f}bJectlve symptomatology. We will be satisfied by going only
into some points of pellagra and allied deficiencies,

2, Name

. The name peliagra is gencrally adopted, and in medicnl
literature for the first time used by Frapolli of Milan
in 1771 5. However, the first clinical study on mal de la rosa
was written in 1730 by Casal of Oviedo in Spain ™,

Probably the name originates from the Italian pelle agra
(= rough skin), however, it may come from the Greek pelliy
agra (== affected skin), analogous to podagra. The name
pellagra is midway between a name and a definition. It is
too good for a name and wrong as a definition, Nobody NOWii=
days _will put malaria out of court because the air in which
the disease was contracted is pure; many a physician, however,
rules pellagra out, or does not think of the possibility, hec'aul;
the skin is not affected, In this the name has done much
harm, the attention being focussed on the skin,

3. Definition .

Nearly all authors agree that pellagea is a mnltipll‘.' flolency
disease. However, now and again the tendency is olmory

gl
(bl
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regard pellagra as a nicotinic acid deficiency. The name
pellagra  was given to a disease, occurring under natural
conditions, and nothing is changed as to that. Tood lacking
nicotinic acid often will lack other factors of the By or the
whole B complex also. Second, in the diminished food intake
and disturbed adsorption, often found in pellagia, lies another
cnuse for a polydeficiency. Third, by administration of nicotinic
weid many and important symptoms of natural pellagra can
be cured, but rarcly all.

The name P.P. (pellagra preventive) factor was given by
(Goldberger and Tanner in 1925 because they con-
gidered it improbable that the little amount of protein present
in pellagra preventing doses of yeast was responsible for the
beneficial effect. Thus they assumed another, not yet known,
principle 1n yeast, the P.P. factor®. Nicotinic acid being
isolated in 4867 by Huber®, it 1s curious that only in 1937
Elvehjem etal discovered the curative effect of nicotinic
acid in black tongue, which was since long regarded as the
canine analogue of human pellagra, Therefore they supposed
that it would cure human pellagra as well 3% In the same
year the confirmation hereof was reported by S pilés,
Cooper and Blanken horn, which was soon sub-
stantiated by the results of many others.

What I wish to make clear by this history is that Gold-
herger and Tanner never said that the P.P. factor
had to be one pure chemical substance; but that, when El-
v ehjem et al. found nicotinic acid curative in black tongue,
and others that it cured many conspicuous symptoms of
pellagra, everybody was apt to think that the problem was
solved, Gradually it dawned upon the investigators that
many other symptoms remained in pellagrins after saturation
with nicotinic acid, and that for the alleviation of these
thiamin, riboflavin and (or) pyridoxin were necessary.

What has stuck in the mind of the average physician is
the bright discovery that nicotinic acid cures pellagra, and
wot the deceptions that followed. Therefore we cannot take
enough care to delineate pellagra as a multiple avitaminosis,
and not as a nicotinic acid deficiency, which is not intended

in the least to be a misappreciation of the untiring efforts of

__W
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many :uw:-lstigaturs to discover which symptom o nuntural
avitaminosis is caused by which vitamin. We have fl’rqllt;litl
had opportunity to observe the results of these efforts in I;rhi
comments on the symptomatology, and the controvery
between different guthors. Of course there are many puill]t):t
of agreement, and every further step in disentangling this
prtlzrlblem is ot.‘ thle.utmost importance. But the associatiu;l
E1::: tz;garf: pd]zg;tlic S’}l{(;:}d 1s, in a way, nearly as dangerous

e n deloo always insisted upon a definition bein
?ever‘sﬂ?lc 187 which seems a reasonable demand; what is Ios%
in conciseness, will be gained in less misundersta;:xding There-
fore the following definition of pellagra is proposed +

A multiple deficiency disease which affects either the ‘digestive

lract, or the (central) nervous s ’
3 ystem, or the skin :
of them simulianeously. P e

4, The vitamin B complex

.Thc.re is considerable confusion in the nomenclature of
vitamins of the B complex, because historical, teleological and
Cha?mlcal_tendencies cross each other, In addition different te;m%
of investigators give different names and in different langua, tas:
Finally, we are in an epoch of discoveries of new vitarlnfignls.

B '
( thiamin anti beriberi
( aneurin, (B) thermo-
{ {:‘a.nroﬁaenicacfd, anti grey hair factor labile
filtrate factor
nicotinic acid (amide)

niacin anti pellagra
PP. factor L water-
soluble

riboflavin (G), anti ariboflavinosis
B, complex lactoflavin

B thermo-
pyridoxin stabile
adermin

eluate factor (Y, I, H)

adenylic acid, By

B complex g B

folic acid, anti macrocytic anaemia
biotin (M, R) anti egg white injury
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This table does not show all the constituents of the B complex
and is composed from Bicknell and Prescott M
Eddy and Daldorff®and Stepp and Kihnau!®

Bicknell and Prescott 1946M:

B, nicotinic acid, riboflavin and adenylic acid are known
to play an important part in the tissue metabolism of the
gurbohydrates. All of them are (precursors of) coensymes, 1. e.
they have to be linked to other enzymes, called apoenzymes,
lyefore they can unfold their activity. The coenzymes and their
precursors have to be obtained from dietary sources, the
apoenzymes are synthesized in the body.

Adenylic acid (adenosine monophosphate) is a phosphate
carrier, it can take up phosphorus to the triphosphate com-
pound and give it again to other substances. In this way it
catalyzes the phosphorylation of B, and glucose. Glucose must
be phosphorylated before being broken down.

B, also, before becoming an active enzyme. Thus carboxylase
and cocarboxylase are formed.

Carboxylase is a enzyme — coenzyme system: protein — B,
pyrophosphate magnesium.

Cocarboxylase is B; pyrophosphate. Both are required for
the oxidation and decarboxylation of pyruvic acid, an inter-
mediate derivative of glucose in its process of combustion
to carbondioxyde and water.

Nicotinic acid is the precursor of two coenzymes, code-
hydrogenase I en 11, di- and triphosphopyridine nucleotide
respectively. Linked with a specific protein (dehydrogenase)
they act as dehydrogenizing (= oxidizing) ferments in the
breaking down of glucose, lactic and pyruvic acid, and other
carbohydrate derivatives. The hydrogen, taken up from
the substrate by the codehydrogenases, is passed again
to the
Jlavaproteins, apoenzyme — coenzym systems of a specific
protein and the coenzym derived from riboflavin. Riboflavin
i the precursor of many coenzymes, all mono- or dinucleotides,
and all containing phosphorus.

Pyridoxin also can act as a hydrogen receptor in vitro and

probably plays a similar role as nicotinic acid and viboflavin

in the body. As nicotinic acid it is a pyridine derivative.

—P—‘—

}
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{ frmtathemc acid and biofin ave also suspected to be components
of the same coenzyme systems M, -y

L )
SUMMARY

We see that' B, 1s acting in the decarboxylation and oxidatio
of pyruvic acid; nicotinic acid and riboflavin in the dehcdroIj
genatu?n of: cgrbohydrates and their intermediate pmd};etq
adeny!xc agd in the phosphorylation of glucose and vitaminzs’

Pyrldo_mp probably, and pantothenic acid and biotin perh: '
play a similar role as nicotinic acid and riboflavin g o

ComMMENT

There are many intricate chemical interrelations between
the coenzymes — enzymes, glucose and its intermediat
products, and adenylic acid. They are only partially kn We
and even then, often only with probability. Part] tl‘j - I:
reactions seem to have the character of chemical equilijlfarim;?
:ggt?i:;e e;lﬁot;};: (i‘,fle:;}?;yn}ei have crosswise reactive chemicéil

; e future ms: 5" ¢ anati
the fqllowing observation of Sy d r;lrzys E (1" idt:.-l ketxf ldll-llt:*nm:' fncli-
that in cases of lack of the whole B complex the .;a.d.mini;;?flri:g
of massive doses of By may precipitate symptoms of a de;cic;ei "
of one of the other members of the complex 13 Fu-rt}:lrcy
Alexander etal in experiments on pigeons obse:,rve-d t.h'ﬁi
the need for B, in developing Wernicke’s syndrome rd
proI‘Jably raised by administration of large doses of the vitr: i
A, riboflavin, C, or D. These pigeons developed Werni crllfm’s
S)_rndr(.)mel when B, was omitted in the presence of all (:d:hes
;r:ltjmlnls in lar]'ge calrantities, whereas they developed beribe?i‘
only rare i s 1
g 3;me di:;rt . ernicke’s syndrome on an entirely

The sn'nilzn: activity of nicotinic acid, riboflavin and probabl
also pyj'_lcloxm, may be responsible for the controvers ily
ObSE’:I‘foitIUIIS on the curative effect of these drugs in StOT';‘li.lfitiBI
cheilosis and perléche, serotal dermatitis, burning hands i-l.rl.(i
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5. Nicotinic acid

This vitamin precursor, responsible for many and important
symptoms in pellagra, has the same vitamin activity as several
other related drugs, among which nicotinic acid amide and the
diaethyl amide of nicotinic acid (= nikethamide B.P., or
coraming).

In the human body it is present as its amide, or as code-
hydrogenase I or 11 11, In future, when speaking of nicotinic
acid, the total of codehydrogenases, nicotinic acid and its
amide, equalling nicotinic acid, is meant.

Broon LEVEL

This is 0,62—0,89 mg. % according to Querido et al
Curious enough they found it not lowered. either in 10 cases
of pellagra 8, or in various other diseases %, but only in 2 cases
of icterus gravis ® and in 15 out of 21 normal pregnant women “%,
The blood corpuscles, in which the greater part of the blood
nicotinic acid is present, seem to cling tenaciously to this
vitamin, even in pellagra. Later, Just in-Besancgon and
Lwoff found a low nicotinic acid blood value (0,48) in a
gevere case of pellagra ®2. These normal blood levels in pellagra
were substantiated by investigations of Field, Melnick
et al. % and others * 3. Even on administration of nicotinic
acid in healthy individuals and in pellagrins the blood levels
are influenced in the same way in both groups (Melnick
ot al. W %9),

The liver and muscles are notably depleted of nicotinic

acid in pellagra, not the blood * 8908,

URINARY EXCRETION

In the urine the following derivatives of nicotinic acid are
found : nicotinic acid, its amide and nicotinuric acid (with
vitumin activity), and trigonelline (without vitamin activity).
However, only part of the nicotinic acid ingested is accounted
for, some 70 % does not appear in the urine (Melnick et

ul‘ u' ”)U
Trigonelline occurs also in coffee and cocoa; from the use
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::: 1;!103(: beverages it appears in the urine. Further some
n ‘1rnwr-] smokers metabolize nicotine into trigonelline, which
appears in the urine (Melnick et al.™), ptmil;l vin
n:jc':o.tlmc ac1c!. It is curious that Bing in his 1945 Ggrmun
;orlt:)}il megtmns '.cha.t Wagner helds smoking responsible
1 e reduced mc1de1}ce of pellagra in males 1%, Generally
1f)wever, pregnancy, childbirth and lactation are regarded as:
cc%ses for the greater incidence in women, '
pmvri . t!llle \T'hc}))lle, urinaty analysis of nicotinic acid has
2 nreliable as a me 1 51 ici
s eans of diagnosing a deficiency
: Itl was beheved_ for some time that the urinary coproporphyrin
'evg was proportmpal to the degree of nicotinic acid deficiency
?g a lcc:cour relactxon.was devised to indicate this compounc{
eckh et al.?), However, Wat ‘
: Ver, son et al. on the one
(l:;md_ CGEIQ find no parglllehsm of this reaction to other evidence
nicotinic acid deficiency, on the other proved that the
reaction was due to wurorosein, the presence of which i
pathological 41, i
. I?h:%{ Najjar and Holt found another substance
1- urine, called F,, the amount of which in the urine
parallels the dezree of nicotinic acid deficiency #. There is no
agreement as yet on the chemical structure of this com-

pound ™ 1. Quantitative tests ¢
an be per ; ;
of a fluophotometer #, performed with the aid

HuMAN BIOSYNTHESIS

‘Analogc;l.ls to similar experiments on thiamin and riboflavi
bxc_:usygthesm ®n Ellinger et al. suggest that nicot'w'r1
acid is syl?thesized in the human gut. Administrati 1111;
sulpha‘guamdine or succinyl sulphathiazole causedadr?}n ;
the urinary :‘secretion of nicotinic acid. Both are drugs of ll?ttlln
solubility .thh I_:acteriostatic effect on the intestinﬁl ﬂort). ‘*’f
ad‘%ﬁ;j 1]:11 o in I‘Eis two excellent reviews ™ % on recenlz
o h 1 nicotinic acid and pellagra biochemistry, infers

at this ]310§ynthes1s may be the explanation for the fact
that the nicotinic acid contents of the diet often is not rel 12:l d
to the pellagra preventing value. Since certain carbohydrztzq
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are favourable for the intestinal biosynthes:is gf'Bu certain
proteins or (and) aminoacids may favour nicotinic acid pro-
duction. He reports Krehl's observation fr:om E 1veh-
j e m's laboratory, that adding 40 9%, maize to a diet s_at:sfact-ory
for rats brings about retardation of gro“.a'tl}, w.hmh can be
ubolished again by ingestion of 1 mg. nicotinic acid per 100 g.
food, Tryptophane has the same effect, in doses_ 50.t1mes those
of pieotinic acid. Casein does the same quah‘tatwely. They
conclude that extensive changes in the intestinal flora may
play a role. Certain is that the protein contents of the food
has a great influence on the nicotinic acid requ%remen'ts.
Woolley discovered in addition a substance 1 maize
which raises the nicotinic acid requirement, and was able to
concentrate this substance %. Probably this is ind.olejii—acetlc
acid (Kodicek et al. ®). With these recent fmdmgs_the
old theories of aminoacids, proteins and maize have regained
eir proper place.
1:hé’&pﬁz}t}rt Eron‘? the influence sulpha drugs may bave through
bacteriostasis in the gut, there is another, Iumte‘d to those
with a pyridine ring. It is believed that bacterial enzyme
gystems take up the sulphapyridine compounfls., thuls bloclv;m;g,r
access to nicotinic acid which also has a pyridine ring. 11_1 this
way reproduction of the bacteria is said to 'he interfere.d with M.
All sulpha drugs may impede bacterial symfhgsns ?f B_I,
riboflavin and nicotinic acid; those with a pyridine ring in
addition may prevent human enzyme systems fror.n ta}cmg up
the chemically related nicotinic acid and pyridoxin. The
former fact is a reason to supply multivitamin mixtures
with sulpha drug therapy, of which favourable effect on the
oxic toms is reported ™. :
: lispeﬁé?;})ly dangerous in this respect is the mistaking of
pellagrous diarrhea for bacillary dysentery and subsequent
ndministration of a sulpha drug.

SUMMARY

1, Most diseases do not show a drop in the nicotinic acid
blood level. Amongz these, curiously, is pellagra. The liver and
muscles are drained, not the blood.
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2. The only reliable laboratory test on nleotinie ackd defis
clency may be in the future Najjar and Mo lt's Iy test,

3. The human need for nicotinic acid, riboflavin and H, iy
not only influenced by the dietary supply, but also by intestingl
biosynthesis. This in turn is dependent upon the chemicul
condition of the intestinal contents. Tryptophane and casein
may be given instead of nicotinic acid, probably because of
this bacterial synthesis.

4. Sulpha drugs diminish intestinal production of B,
riboflavin and nicotinic acid ; and a substance in maize impedes
the biosynthesis of nicotinic acid and pyridoxin.

5. Sulphapyridine drugs may prevent human enzym systems
from taking up nicotinic acid and pyridoxin.

6. The administration of sulpha drugs should be supple-
mented by multivitamin treatment.

6. Pathology of the nervous system

Publications are rather scaice, Singer and Polloc kW
described their observations in 14 cases:

Vessels: in the pia and in the brain and cord there is
proliferation of the walls and perivascular exudate, both in
slight degree. In the exudate lymphocytes are present. Degene-
rative changes are found in the vascular walls. In the brain
and cord there is in addition thickening of all coats. The
lumen is usually somewhat widened, in 3 cases haemorrhages
are found, twice in the cord and once in the midbrain.

Neuroglia is increased, especially in the outermost layers of
the brain cortex.

Nerve cell degeneration is marked in the cortical cells (notably
of the central and paracentral convolutions), the hippocampus,
the cerebellar dentate nucleus, the central ganglia and the
nucler of the cranial nerves, Clarke's column, the central
gray matter of the spinal cord (notably in the posterior horns),
the posterior root ganglia, the sympatheticand Auerbach’s
and Meissner’s plexus in the intestine. These degenerative
changes are predominantly axonal (with secondary cell
reaction), but there is also direct cell degeneration, The
pathologic picture is considered identical with that of
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M ey er's central neuritis 7. Fibre degeneration is found in
the radial cortex fibres and in the spinal cord, notably in the
posterior columns. The anterior and posterior roots show a
fow degenerated fibres. Except in the 3 cases of haemorrhages
there were no paticulars in the brain or cord substance
mucroscopieally. In none of the cases the abovementioned
{indings were as marked as they may (partially) be in dementia
genilin, general paralysis and cevebral syphilis M4,

On the whole there are wide spread lesions, with little
sxudation, somewhat more proliferation and very marked
degeneration. There are all three the qualities which
Tendeloo demandstomake the histopathological diagnosis
of inflammation then. According to Tendeloo we should
call it a degenerative inflammation *™.

Scott, in his outbreak of central neuritis in people har-
vesting on the cane fields, who in this time feed exclusively
on the cane crop, was able to perform two post mortems.
He notes remarkable points of resemblance with Singer
and Pollock's cases and consequently with Meyer's
central neuritis, thence he adopts M ey er’s name, whereas
the disease in Jamaica was always called peripheral neuritis.
He finds little Wallerian degeneration in the peripheral
nerves; marked degeneration in the central nervous system,
in the axons more than in the cells. We will not give a summary
of all his findings, but relate a few points only. In the pons
there is a marked degeneration of white matter and of the
cells of the principal and descending vestibular nucleus. The
fillet (lemniscus, probably both medial and lateral) is con-
sidderably involved. The auditory nerve shows little marked
degeneration “of the majority of its fibres, while the grey
matter shows fatty changes in the large nerve cells, but not
murked.” In the optic nerve there is wide spread degeneration
ulong practically all the fibres. No nystagmus, vertigo or
dealness were entered in the case reports of these two patients,
though deafness and the absence of nystagmus was recorded
in some others not terminating fatally 197

The results of Singer and Pollock are substan-
tiated by other investigators™ . Chotzen also noted
haemorrhages in the midbrain of some pellagrins 2,
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CoMmMENT

On the subject of Scott's central neuritis the render in
requested to reread the comment on neurological examination,
Probably this has been an acute outbreak of B complex
avitaminosis by the establishment of pure carbohydrate diet
(cane) and heavy work (harvest) in people who are already
more or less deficient in B vitamins and animal protein, and
eat maize in addition, We know at this time that increase of
carbohydrate at the cost of protein increases the requirement
of nicotinic acid (Krehl %). If, in the last sentence, we substitute
fat for protein, we may substitute B, for nicotinic acid 1 3% 125,
The increased requirement of vitamins specially concerned in
carbohydrate metabolism by physical exertion is observed by
many investigators and generally accepted.

The changes found by Singer and Pollock and by
Scott include degeneration in the vestibular nuclei and
white matter in the pons, further Scott found less marked
degeneration in the auditory nerve. These ftindings are con-
sidered to be the underlying pathology also of our nystagmus,
vertigo and hearing loss cases.

7. Symptomatology

Pellagra is a protean disease which has the same potential
polymorphology as syphilis, and the same treacherousness as
some forms of malaria.

We will review the symptomatology in our patients with
regard to pellagra, including the symptoms more generally
held to be due to ariboflavinosis.

a. The wertigo is a common initial symptom, often not
marked. Castellani and Chalmers write: “Of all
the nervous symptoms early exhibited, the vertigo is the most
common, and should be carefully inquired for, as the patient
often does not associate slight morning wvertigo with the
disease, and will therefore omit to mention the fact’ 2°.

b. The same applies to burning hands and feet in a patient
who complains of stomatitis. Both are common in pellagra.

c. Symptoms from any part of the digestive tract, perhaps
most constantly gastritis, are common in early pellagra,
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d. A- or hypochlorhydria is consistent.

e. Eves: Amblyopia, diplopia, mydriasis, pholophobia anFl
lacrimation are early symptoms ™. The staring, lifeless gaze is
characteristic. _

f, Slight psychic disturbances, commonly mistaken for
ncumatf'lf:nia, are often present, sleeplesness and kgadackeg also.

g. Loss of balance, rombergism (often backwards), ataxia and
axaggerated reflexes are common in the initial stages.

All these symptoms are to be found with Manson
Bahr® Niles®, Castellani and Chalmers?®,
Vedder Bing?, Wechsler™, Kinnier Wil-
gon® Justin-Besangon® Bicknell and Pl_-es—
cott? Eddy and Dalldorf® and others; in addition
in many publications of the bibliography at the end.

We come now to some more rarely described symptoms.

h. Nystagmus, described by Stannus in B complex
avitaminosis 1%, by Kinnier Wilson™ and Lewy
et al. " in pellagra. Mydriasis, anisocoria and deformity of the
pupils were described in pellagra by L ewy et al. ™.

i. Deafness (see under symptomatology) is common.

j. There is the scrotal dermatitis, an initial symptom (G ol d-
berger’s Rankin Prison Farm experiment %, and oth_ers By

Finally, other symptoms frequently occurring in this oto-
neurological group were observed, such asweakness of lateral gaze
and of convergence, Bing’s ocular cogwheel sign and some
peculiar, more rarely occurring symptoms. The oto-neurological
symptoms are considered to fit in a central nervous system
affection caused by pellagra and associated deficiencies
(nicotinic acid, riboflavin, B, and perhaps pyridoxin). S1i nger
and Pollock described the underlying pathology 1n the
gentral nervous system 14, The evidence of pellagra being the
euse is circumstantial, but strong in my opinion. Unfortunately
We were not in a position to bring the proof by administration
of lurge quantities of vitamins. :

All the symptoms enumerated under a—g are described as
fnitinl ones in the books referred to, occurring before the
dermatitis appears. The same is true of the others, at least
that they may appear before the characteristic dermatlln?..
This depends largely on the opportunity the sun has to elicit
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the typical dermal reaction. As said before, the patient
as a rule will only come into the sunshine when foroed
to do so.

The disease runs a course with seasonal and spontaneous
remissions, but will relapse with deddly certainty, if dietary
conditions are not considerably improved. This is true of all
symptoms, and may confuse the clinical picture. One part of
the digestive tract may be chiefly affected in one exacerbation,
another in a following one.

The disease is not necessarily bound to develop to more
serious stages, Manson Bahr mentions that these initial
symptoms may recur for years and years without the appear-
ance of dermal signs. In some the gastrointestinal symptoms
predominate, in others the nervous, in others again the
cutaneous ™,

For the description of the full-blown disease and the end
stages I must refer to the standard textbooks. A few remarks :
Manson Bahr: Mental symptoms supervene in § or § of
all cases ™ (probably the more serious ones are meant, psy-
choses, delirium and dementia). The dermatitis is not necessary
for the diagnosis, also in the later stages.

8. Diagnosis in early cases

One symptom, of course, will not make the diagnosis, but
when we find two or three, or even four, a tentative diagnosis
may be made and put on the test by the therapy. Conditio
sine gqua non for making the diagnosis at an early stage,
however, is that the possibilities are known and inquired or
tested for. Further that pellagra is not ruled out because of
the absence of dermal lesions (in which mostly scrotal der-
matitis is not asked or looked for). The standard textbooks
state these facts, but apparently do not emphasize them
enough, except Justin-Besangon, whose book is
little known to the general physician. He states: “Trop de
médecins se figurent encore que la pellagre consiste en un érythéme
chez un mangenr de mais, toul comme le scorbut est réalisé par
des hémorragies buccales ches un marvin et le béribéri par une
polynévrile oedémateuse cheg un Chinois" .
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Exaggerated, but with a good intention. Those acquainted
witi the initial and monosymptomatic forms of pellagra, are
often amazed to learn another’s diagnosis. Probably Justin-
Besangon also experienced this. “L'érythéme pellagreux
sl irds charactéristique. Malhewreusement, c'est le moins constant
ol lo plus transitoire des sympténmies de la pellagre (dans des
pavs pew ensoleillés)”. And: “L'opinionde Bouchard(1862)
towjours d'actualité: Chaque annde, des pellagreux viennent en
yrand nombre dans les hépitaux; mais latiention n'est pas
dunillée dans ce sens, le diagnostic basé sur le symptéme dominant
suffit & Lobservateur; rarement la vérilé se découvre”’ 5.

Pellagra is called malo del sol, scotatura di sole, malattia della
insolazione di primavera. Strambio held malnutrition
responsible and described sunlight as revealing an inapparent
disease %, A remarkably clear insight as early as 1786. Further
he noticed that the pellagrin stays in the shadow, thus avoiding
dermatitis, but not pellagra 3.

Why insist then upon a dermatitis? Pellagra is known to
affect the digestive tract, the nervous system and the skin.
Theoretically speaking it is absurd to expect that the skin,
the least specialized and vulnerable of the three, will initiate
the picture. In practice also pellagra may well and should be
recognized before the skin lesions appear.

The well-known triad : dermatitis, diarrhea and delirium or
dementia is more dangerous still than the association pellagra-
akin. A third and even a second d may well be that of death.
In these cases it is mostly the dermatitis that first falls out
of the triad.

| uhw the following happen: A man has bouts of diarrhea and stomatitis, vertigo
wid burning hands and feet. Pellagrais diagnosed. No” ,says another,”this i3 chronic

biellinry dysentery!’.”” On half an hour exposurc to sunlight dermatitis. “Well,
ho i not demented.”

{Uged in this way, the d triad may be disastrous. 1t was not
in this case because vitamins were not available. The 3 d’s,
under the mentioned restrictions, are useful to remember that
losions of the (central) nervous system, digestive tract and
skin may occur.

Pellagra is rarely so kind (to the physician) as to show

affection of all three of its domains. At least when compared
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with the infinitely greater number of patients who show only
part of the syndrome.

The history should include the patients’ dietary, in which
we must remember that the nicotimdc acid requirement is
inecreased in lack of (animal) protein (Querido, Kreh % %
Monteiro et al.? and many others). Alcoholism is a{
frequent cause for B, and B, complex avitaminosis and
should be inquired for.

Possibly Najjar and Holt’s F, test will be useful.
When due suspicion has arisen, a test with vitamins of the
B_ complex is indicated (see therapy), and the tentative
diagnosis may be substantiated by the results.

SUMMARY

Inquire, look and test for symptoms of the digestive tract,
the nervous system, and the skin. Lesions of the skin are
characteristic, but often absent, and in that case immaterial,

In. the history the diet, alcoholism and exposure to sunlight
are important.

Perform the ¥, test in the urine.
Test a tentative diagnosis ex juvantibus.

9. Pathogenesis

' A feature observed in many affected structures is abnormality
in the width of the blood wvessels. We see this in the mucous
membrane of the digestive tract, in the skin, in the retina
and post mortem in the brain and pial vessels as well. Therf;
may }?e hyperaemia or anaemia in irregular patches in the
digestive tract macroscopically and microscopically (see also
cases of Ceelen®, Herzenberg®, Denton?, and
others). In carly cases the mucosa is diffusely hypera:emic.
More or less the same is observed in the retina (Mohr™
Schwartz!)., Smitskamp observed predominantly,'
narrow capillaries in the fingers and toes (to be published).
In the irritative character the oto-neurological wvestibular
symptqms show on the whole, it is tempting to assume hypers
aemia in the brain stem as the cause, in later stages prol.mhly
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more inclining to anaemia (see comment on hyperexcita-
hility).

The hyperaemia may be part of the inflammation found
microscopically in the brain as in the affected parts of the
digestive tract, nervous system and skin. However, in the
flugers and toes it gives more the impression that the distur-
bunce is exelusively vascular. In the wide spread lesions of
the sympathetic nervous system it is quite possible that these
are at the root of the latter vascular abnormalities. Lesion of
the sympathetic centre in the hypothalamus is quite possible
in the extensive lesions of the central nervous system. I did
not find anything in the literature as to this.

We saw that nicotinic acid and some allied vitamins play
an important role in carbohydrate metabolism. Many in-
vestigators suspect intermediate products of carbohydrate
metabolism to be the toxic agent, causing the lesions.

Quite another and interesting point of view 1s taken by
Petri, Norgaard and Bandier. They found that:

Dog and pig pellagra produced by gastrectomy does not
respond to yeast or nicotinic acid, but immediately so, if
human gastric juice or ventriculin M.C.O. (dried pig’s stomach)
is given in addition. Similar observations were made in certain
cases of human pellagra. The authors conclude that the
stomach has a ‘“particular anti pellagrous function’, which
function may be decreased In varying degree in pellagra.
In totally gastrectomized pigs nicotinic acid had no curative
effect; it had in pellagra induced by partial gastrectomy *.

These experiments are too ably carried out and judged to
be dismissed without further comment. A gastrogenic influence
is not at all incompatible with the other theories on the patho-
gonesis of pellagra. Further their findings seem to be sub-
stantiated by a recent publication of the Gillmans, who
in pellagra in children find that ventriculin is life saving,
whereas vitamins are not 2. Strange is, that from their table
a deleterious effect of vitamins, whether given alone or with
ventrieulin, must be inferred.

However, the observations of Pet ri et al. on the one
hand, and of Gillman et al. on the other, are to be borne
in mind when a pellagrin does not readily respond to multi-
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vitamin treatment. The “irreversibility’” of a  pellagrous
process might be reversed by the introduction of ventriculin
in vitamin resistent cases.

-

10. Importance for countries where full-blown pellagra is
not endemic

Initial pellagra need not develop to a well-established
syndrome ™. Patients may begin with any symptom of those
enumerated above as occurring in the initial stage. One will
begin with vertigo, another with stomatitis, a third with
diarrhea, Since it is beyond any doubt that vertigo, nystagmus,
tinnitus, deafness and inflammation of any part of the digestive
tract may be caused by avitaminosis of one or more members
of the B group, it is wise for the oto-rhino-laryngologist to
contemplate deficiency as a cause in any patient with “idio-
pathic” affection of one of the abovementioned structures.
Especially so at a time following a period of malnutrition and
in which the use of animal protein is still not yet equalling
that before the war, as is the case in Holland. :

“Idiopathic’” M énieére's syndrome, when of central
origin, should be suspected to be caused by avitaminosis.
Curious is that in 1946 Van Deinse of Amsterdam in
an extensive oto-neurological examination of 63 cases showing
Méniére’s syndrome, finds 50 to be “idiopathic”. Of these
50, 47 show a central disease picture; and vasomotor distur-
bances are considered to play an important role #. Valk e n-
burg in 1942 describes an “epidemic” of Méniére's syndrome
in Holland 13%, Of 28 patients 23 show vestibular disturbances
without such of the cochlear system. Some case reports are

given, in which more positive central symptoms are to be

found, such as vestibular dysharmony. From an ear, nose
and throat specialist in Holland I hear that so many patients
with vertigo report these years; from a neurologist that
many people with burning hands and feet report, to whom
he gives vitamin treatment., I dare not judge whether the

large number of central lesions in Van Deinse’s in-

vestigation as compared with earlier observations in

Méniére’s syndrome is due to a more extensive and

. I:' |I -k
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expert examination or to a real increase in centrally localized
lesions. The latter is more probable in my opinion.

By including ayitaminosis as a cause for vertigo, deafness
or tinnitus we possibly will be able to diminish considerably
the number of “idiopathic” cases. This reasoning applies
especially to countries with little sunshine, with a small chance
for pellagra to be “revealed’.

Marris and Moore were, so far I know, the first who
pegarded M énieére's syndrome from this point of view in
1040, led hereto by the frequent occurrence of vertigo in
pellagrins. They treated 20 cases with 250 mg. of nicotinic
acid and 20 mg. of B, per day ; 17 were entirely cured. However,
it is pointed out that complete relief may require several
months ®, Selfridge started the same in perception
deafness in 19391; Atkinson uses nicotinic acid as
vasodilating drug in a part of his M€ nidre cases?

11. Comment on deficiency Méniére’s syndrome

This syndrome in pellagrins is often incomplete, in that the
cochlear disturbances are not infregently absent. The vertigo
is rarely very marked and limited to clearly cut attacks. As
suich these are symptoms speaking for central rather than
for peripheral origin.

Strange is the absolute absence of pellagra as a possible
cause for M éniére's syndrome, perception deafness and
tinnitus in oto (-neuro) -rhino -laryngological textbooks. On
the whole it is curious, that nystagmus is reported only in
1940 in pellagra (Lewy et al.”?, Kinnier Wilson?®),
and this whilst in the Southern States of the U.S.A. are some
hundred thousands of pellagrins with some thousands of
deaths annually. Another point of this oto-neurological syn-
drome is that it is infrequently detected. It dawned upon me
some 6 months after the beginning of the symptoms, when
stomatitis, serotal dermatitis, retrobulbar neuritis and also
vertigo were in full swing. At this time Bru ining, in a
nelghbouring camp, had not yet noticed vestibular distur-
bances, but had observed those of the cochlear system. Kuil-

m an, more than a year later, when hearing of these patients
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from Bruining, was sceptical, because he never cons
sciously saw one. After being shown gome specimens, he
observed a very large number, some 500, in little more than
a year 66, There were other camps in which deafness, vertigo
and nystagmus were not noticed. In the initial as in the later
stages of pellagra there are many other, more annoying and
life threatening symptoms, which may mask these rather
inconspicuous ones, An occasional severe dizzy spell is diagnosed
as a “case of M énieére”. When referred to a specialist this
one looks at it from an otological standpoint and fails to notice
any relation with deficiency, unless suspicion is aroused by
a conspicuously large number of cases and when disturbances
of the VIIIth nerve system are more or less awaited.

B. GERLIER'S DISEASE

This little known malady, also showing vertigo affecting
larger groups of persons, was dismissed in Bandoeng and
Batavia, because we never saw anything resembling it there.
Because of some observations in Pakan Baroe, however, this
disease will be discussed.

Literature is scarce, for reasons becoming obvious on learning
the particulars. Bing'? and Wec hsler™® describe it;
there are a few lines in the ‘“Handbuch der Neurologie'
(Bumke und Forster), and some publications among
which I could read that of Couchoud?® (1914) and of
Roch1% (1932), and obtain that of Rehsteiner (1925)*.
In Rehsteiner’s elaborate publication one will find a
review of the literature on the subject 1%, asin Couchoud’s =8,

4. Time and place of occurrence

Gerlier observed the disease for the first time in 1884
near Geneva, notwithstanding being for 20 years a practising
physician there, and proposed the name verlige plosique, Later

*) Dr, Rehsteiner of St Gallen (Switzerland) sent me a reprint by the
kind intermediation of Prof. Dr Roch, Geneva,

EE— R
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lie suggested the name vertige paralysant. 1D a vid, also near
Geneva, observed the same disease, independent of Gerlier,
in the same year. Curiously enough, also in 1884, the Japanese
physician N akan o discovered a disease, endemic in Nor-
thern Japan, and existing since a long time, called kubisagari
by the inhabitants, which means: “Those who cannot keep
the head up"”. Miura in 1896 pointed out that the disease
wis identical with that of Gerlier and David. On
pending Grerlier's first publication, other physicians remem-
hored to have witnessed similar ,,epidemics’ in other parts of
Switzerland, in 4874 and 1881. Later the disease was also
observed on an island of Southern Japan.

The disease practically disappeared in Switserland after 1900.
Rehstei nmer observed a small “epidemic” of 7 cases, of
which he examined 5, in 1924 R och described an
isolated case in 1932 and states that this is perhaps the last
case of “Gerlier” in Switzerland®2, Rehsteiner,
however, in a personal communication, tells me that he thinks
it not at all impossible that more cases occur, but that the
diagnosis is missed because the clinical picture is so little known,

In Japan the disease is till prevailing, so far I know.

‘The abovementioned facts are obtained from Couchoud 23,
Rehsteiner® and R ochl02

We see that the disease was noticed and described in Switzer-
land and in Japan in 4884, though it occurred before,
giving the impression that at a certain time the human mind
hecomes ripe to associate certain observations and arrive at
i conclusion. Gerlier called it vertige ptosique, or vertige
paralysant, the Japanese kubisagari, ecach name expressing
yome characteristic features of the disease.

2. Symptomatology

Mostly young, robust individuals are affected, generally in
groups or families, and exclusively when they work in or around
stables, When this trade is abandoned, the disease disappears,
Only Couchoud reports one case in which a relapse
oceurred 9 years after the patient had contact with stables.
I Switzerland cows, in Japan horses are incriminated %.

i
|
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The disease comes on in attacks in which vertigo i but
one and often a minor symptom. The attacks congist of palsies;
in order of incidence as follows: -

Plosts, muscles of the back of the neck, extensors of the limbs,
muscles of mastication, and more rarely those of the face,
pharynx, larynx or of the back.

Vertigo and blurred vision accompany or precede the palsies.
The vertigo may be severe or slight, there is neither nausea,
nor cochlear disturbance, Diplopia and amblyopia occur not
infrequently. Miura found in some cases hyperaemia of
the optic discs in the attack. Others noticed similar symptoms
in the interval, but infrequently 190 23,

Pains in the back of the neck and body are inconsistent, but
sometimes severe. Between the attacks there is slight ptosis
and weakness of convergence, at most.

The attacks do not last longer than 10 minutes onthe whole,
but may succeeed one another very rapidly, with incomplete
remissions, so that the whole may give the impression of
lasting several days. In other cases there are solitary attacks
of light degree, hardly incapacitating the patient. In these
light attacks ptosis is always, and sometimes the only symptom
present.

Bodily exertion favours precipitation of the attacks, rest
makes them subside. The tired muscles especially are liable
to be affected. The disease oceurs in warm swmmer months
only; attacks in wintertime are observed, but are extremely
rare.

The course is benign, remaining disability or death never
occurred.

Rehsteiner sawin 5 cases (in the interval) no nystag-
mus, though this was especially tested for 190,

3. Own observations

It was rather extraordinary that on a certain day in 1945
in Pakan Baroe two men who were nephews, entered my
policlinic room, both with an attack of Gerlier.

They lived side by side, were young and strong Eurasian
boys, working on the railroad and known to have wealkness

10
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of convergence, first degree bilateral horizontal nystagmus,
slight perception deafness and little marked attacks of vertigo.
They had just finished a long day of heavy manual work and
both, to their great astonishment, developed an attack of
ptosis, weakness of the muscles of the back of the neck and
extreme fatigue in chewing their food. They knitted the brow
in & futile effort to raise the upper eyelids; the head came
into elonic nodding movement by the effort to keep it up
(leubisagaril). This attack soon passed away, but they had
more, always when tired from heavy work.

One other patient was observed in Pakan Baroe with attacks
of ptosis only; he had in addition a peroneal palsy in one leg,
which lasted for months. He showed no nystagmus.

Unfortunately no written records on these 3 cases are
available. In Bandoeng one patient (no. 132) was observed
who showed slight ptosis.

None of the patients worked in stables, or with cows or horses.

On reading the manuscript two friends of mine were highly
interested, one having seen about 10 more of these cases and
the other about 20 in an “epidemic” in Pakan Baroe camps.
Some of these were diagnosed first as imitative hysteria and
later as rheumatism, because of the accompanying pains and
because massage helped them (see R oc hi%),

4, Aetiology

Gerlier suggested an infectious cause in the cow’s dung,
but was unable to prove this; neither has any observer in
Furope been able to isolate a microorganism.

Couchoud, in Japan, cultured small gramnegative cocci
from the cerebrospinal fluid and milk of two patients with
kubisagari. On subcutaneous injection of the cultures cats
developed transient multiple palsies in 3—12 hours, closely
pesembling Gerlier's disease. The attacks ceased in a few
days, the animals being quite well again. From the cere-
brogpinal fluid of these cats the microorganism could‘be
cultured again, and used to infect other animals. The organism
was called micrococcus paralysans; it was agglutinated by a
4 195 dilution of serum of other kubisagari cases. After the
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two mentioned cases Couchoud no longer suecesded to
obtain the germ from other patients. In Japan a spontaneous
similar disease was occasionally observed in horses and cows;
Gerlier observed it in cats and fowl. Rehsteiner
tried to contaminate rabbits with serum of Gerlier cases
without result. No investigator other than Couchoud has
been able to isolate a germ, so that the aetiology is taken to be
obscure. Direct contagiousness was denied even by Gerlier;
who assumed an infectious cause in the cow’s dung. He never
observed direct transfer from one person to another. However,
in Japan infants nursed by mothers suffering from kubisagari,
contracted the disease nearly always 2% 100,

Some observers believe epidemic encephalitis to be the
cause 190 102, A Jeucocytosis at the time of the attacks proves
in favour of an infectious aetiology, and also in the follow up
a blood picture resembling that of most infectious diseases 19°.

5., Comment

The Pakan Baroe cases undoubtedly showed a syndrome,
closely resembling that of G erlier’s disease. The occurrence
in “epidemics’ after exertion, in short lasting attacks affecting
the characteristic groups of muscles, the benignity, is all the
same as in Gerlier's cases. [However, there was no contact
with cattle, There was contact with Japanese soldiers, but
nobody ever observed divect transfer from a patient to a
healthy person; still less is this to be expected by an inter-
mediate healthy person, or carrier of the germ.

Avitaminosis was a common feature of all Pakan Baroe
cases. The two I observed (dismissing the cases with only
ptosis) showed the oto-neurclogical syndrome caused by
nervous pellagra.

Gerlier’s disease certainly must be an encephalitis in
which the brain stem and optic nerves are involved (blurred
vision and sometimes hyperaemic discs). Ptosis is consistently
present. In more severe cases there is extension to some
pathways in the pyramidal tracts or to the cord (neck and
limbs),

I do not know the dietary conditions in the endemic areus
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of Switzerland and Japan; from a personal communication of
Rehsteiner I gather that the food in Gerlier areas
is good, and the same as that of thousands of other Swiss
peasants, not showing either this syndrome or pellagra. Infants
nursed by mothers with kubisagari and contracting the disease,
may do so because of a dietary deficiency of the mother.

| do not know whether pellagra is endemic in the kubisagari
arens, but so far I know there was never any report of Ger-
1§ ¢ r's disease picture from countries where pellagra is common.
Pellagra has a predilection for the central nervous system and
ptosis is common in the disease ™.

6. Conclusion

Gerlier’s disease was observed in Switzerland
from 1874 to 1924. It is not certain that it did not occur
before and after this period. Under the name kubisagari it
still prevails in Japan. There are no reports from other coun-
tries, Swiss and Japanese cases have in common that they
oceur exclusively in people having close contact with cows,
horses, or their stables.

In 1945 in Pakan Baroe -- 30 cases were seen without the
mentioned contact, but who had in common avitaminosis of
the whole B complex. In the affection of the central nervous
system we must suspect lack of nicotinic acid and riboflavin
more than of the other members of the complex.

From Japan the occurrence of pellagra is reported, from
Switzerland only isolated cases %8, For the time being we must
be satisfied with the conclusion that pellagra may, rarely,
produce a syndrome closely resembling Gerlier's disease.

CHAPTER VI. THERAPY

A. OWN OBSERVATIONS

Only the effect of therapy on the oto-neurological syndrome
will be discussed.

On our own therapy we can be brief, owing to the fact that
high grade protein and vitamins were not available or only
in very small quantities. Even rice polishings were only
temporarily supplied and then in insufficient amount.

In the first cases NH,Cl was used, in doses of 3 g. a day,
according to Fiirstenberg et al® Food without NaCl
could not be prepared. This therapy had no evident results,
as was to be expected in the absence of affection of the laby-
rinths, and was abandoned.

Tonsillectomy was performed on a few patients with chronic
tonsillitis, following the line of thought of Hallpike
ans Cairns?. This had no evident results, which was quite
conceivable, on account of the central localization of the
affection in question.

A little more protein (3 eggs, a slice of bloodsausage, meat
- 30 g. a day), and rest, notably of the eyes, had a benificial
effect in some of the patients, objectively and subjectively.
In the improved cases, however, relapses were common.
Bakers' yeast 20—30 g. (wet) daily did the same. The
longest period we were able to give this to a patient was
3 weeks,

Some cases treated with thiamin 5000 LU, 3 injections
weekly showed improvement, but no cure, others showed no
response,

Three patients were treated with all the diaethyl nicotine
amide that was left, 1 ce. per day 7 x, subcutaneously,
There were no evident results. This therapy, however, could
not be continued long enough, W -
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Schwartz saw good (transitory ?) results from fever
therapy in retrobulbar neuritis cases, with administration of
extra protein, in the form of 3 eggs a day. The fever was
elicited by intravenous injection of typhoid vaccin. I tried this
therapy on two early nystagmus cases, with adverse results,
s0 this was stopped.

B. GENERAL PRINCIPLES

Pellagra is a multiple deficiency disease %1, chiefly of
niacin, but to a greater or less extent of many of the fractions
of the B complex 40, We must bear this in mind in the therapy
of pellagring; likewise Sydenstricker’s ™ and
Alexander’s?! observations mentioned under the comment
on the vitamin B complex. Further we should remember
Petri's® and Gillman's® observations, described
in the pathogenesis of pellagra.

Therefore we must attack pellagra not only with nicotinic
acid, but with thiamin 2% 7 riboflavin ', pyridoxin *** and
in the case of macrocytic anaemia with folic acid ¥% in addi-
tion 140y 11, 33, 74} ete,

With these facts in mind we can best give crude liver extracts
in doses of 5 cc. parenterally, or 3 times a tablespoonful, both
daily. In more severe cases we can add:
nicotinic acid 300—500 m.g. per day, for example 1 x 50
intravenously and 5 x 50 m.g. by mouth. Nicotinic acid has
a strong temporary vasodilating effect; if this is not desired,
wicolinamide must be given,
thiamin 1050 m.g. daily by injection or by mouth.
riboflavin 515 m.g. per day by injection or by mouth.

~ pyridoxin 50 m.g, per day by injection or by mouth.

The more severe the case and the diarrhea, the more impor-
tant is parenteral administration, on the whole.

Yeast (brewers’ or bakers') contains all components, 30—100
g, daily. This must be watched, however, for untoward etfects
in the case of diarrhea.

In severe cases with dehydration an infravenous saline
glucose drip containing vitamins may be applied.

All this has to be supported by a diet of high caloric value
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(2500—4000 calories) with plenty of red meal, liver, aggs, milk,
fresh vegetables, yeast and meat extracts. The tragedy of the
pellagrin commonly is that he is so poor that he develops the
disease, is then treated, but drops back to his poor man's diet
again. In America they are encouraged to cultivate small
gardens, chickens or a cow. Further there are plans to mix
nicotinic acid in the cornmeal of endemic areas. Spies
recommends a mixture of dried brewers' yeast 25 9, peanut
butter 67 9% and peanut oil 8 %, in daily doses of 2 ounces
(some 60 g.) which is inexpensive in America, quite palatable,
and will prevent pellagra and beriberi.

In judging the effect of the therapy the spontancous remis-
sions of this disease should not be forgotten. On the other
hand, when the therapy is stopped after apparent cure, and
the patients return to their former dietary regimen, relapses
are sure to occur.

The dermal and gastrointestinal lesions disappear within
14 days on vitamin therapy in cases not too far advanced;
the symptoms from the nervous system, however, take much
longer to resolve. The acute mental disturbances form
an exception and rvespond miraculously to nicotinic
acid 51) 74, 140, 11, 33

In rice producing countries the rice polishings are a cheap
and valuable source of By, nicotinic acid and riboflavin, probably
also of other members of the B complex. Van Swelm in
the Pakan Baroe camp made watery extracts like this:

1 volume part polishings is mixed with 4 parts water, after
1 hour stirred again. The mixture is allowed to stand for
9 hours, after which the macerate is syphoned off, boiled
briefly, and given in doses of 300—500 cc. daily. This dose
is adequate to prevent pellagra and beriberi. If one takes the
polishings as a powder, considerable amounts of fat and
protein are provided in addition. In the Netherlands East Indies
many dishes were devised, in which rice polishings formed the
principal constituent,




SUMMARY

In allied prisoners of war in the Far East many deficiency
symptoms were observed from 1942—1945, The diet was
inadequate chiefly in vitamins of the B complex, animal
proteins and fat, later in caloric value as well. Among many
other symptoms an oto-neurological syndrome was observed
which was given the greatest attention. A group of 160 patients,
exhibiting this syndrome, showed the following distribution
of the constituting symptoms:

Vestibular hyperexcitability for cold water ... ... . T
RReBlinh e ol o TRe e ol kv s SR T s 63 %,
Spontaneous abnormalities in the walking, pointing,
erifand)  Rohn e rp testiu. il lva i vii 61 9%
Nystagmus (the greater part bilateral horizontal).. 59 9,
Weakness of lateral gaze ..................| s 56 %
[ adache cmndsiom i sl intingsse arktabenn s 47 o1
Weakness of CORVEEPENCE o vvii v insvos cvainis 44 9,
Hearing loss of perceptive type, due to deficiency 26 %
Reactive vestibular dysharmony or dissociation ... 23 o
T St R Y SERPP o R o RLDY NS S 19 9%
G Le t 008 SYMPEOIR -4 4 i o e s st s 9 aln s 16 9,
B s i e s el s .. frequently
Bing's ocular cogwheel sign .............. frequently
linnitus due to deficteney: .o ovonin i ir s, 149,
Ataxia of convergence movements ............. 6 cases
Abnormality in the form of the pupils ... .. a few cases
PURIEIONAL Dystagmius . ..o vovnsaveis s a few cases
Hertwig-Magendie’s deviation ........ 2 cases
e P 2 cases

153 .-

There were many other concomitant symptoms either
history or still present on examination, distributed uy follows

11 NI -

Hypo- or achlorhydria .............. .o VEry many cnses
Burning and pains in hands and feet ......... v B3%

. Diarrhea, in exacerbations and remissions ....... . 42%
Retrobulbar neuritis ........... bl T R 3 Y
Perléche and: (o). cheilosis:. .ot e o vt SRR
Serotal dermatitis .. ... SRR B U AR T e 239,
Narrow capillaries of fingers and toes............ 1894
Abandisieieelen i Rel lalie it L ST R e 16585
Stomatitis, glossitis and (or) pharyngitis .......... 14 %

The underlying pathology of the oto-neurological distur-
bances is a degenerative brain stem encephalitis. In some cases
the nystagmus is elicited by lesions in the vestibular nuclear
area, in other cases by disturbance in the posterior longitudinal
bundle or a higher section of the fronto-ocular pathway.

There were only two cases of typical pellagra dermatitis at
that time, but all these patients were observed in the second
year of captivity. Later, under worge conditions and with
more outdoor work in the sun, many more developed this.
One died showing a well established Korsak o ff syndrome.

The condition is believed to be due to pellagra, in which
vertigo and many other of the enumerated symptoms are
initial signs, occurring long before a dermatitis may appear.
Pellagra in the sense of the disease as it spontaneously occurs,
as a multiple deficiency, in which lack of nicotinic acid plays
a principal role and certainly elicits many conspicuous and
important symptoms, but in which disease picture lack of
other members of the B complex is contributing its share.

Thus it is quite possible that a riboflavin deficiency plays
the most important role in bringing out the central nervous
system symptoms, the retrobulbar neuritis and some other
correlating symptoms. There are observations from other
investigators which seem to favour this opinion. However, in
the therapy we should play safe and certainly do no harm
by giving all factors of the B complex. Occasionally the
addition of ventriculin should be considered.
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It is imperative to remember in temperate climates that
patients showing Méniére’s syndrome may have early, and
sometimes monosymptomatic, pellagra. In “idiopathic” vertigo
cases, notably when of central origin, a search for further
initial symptoms of the disease is necessary, and multivita-
min B treatment should be tried or at least seriously considered,
Possibly the true aetiology may be recognized also from the
characteristic oto-neurological disease picture.

The same actiology should be considered for perleche,
chaimaia. glossitis, stomatitis, pharyngitis, etc., and for per-
cqpﬁbn deafness and tmmtus, in case no obvious cause
is found, :

L A *:albzdmfbm

Vele dei?it:lentie sgmptoinm werden v
alligerde krijgsgevangenen in het Verre
de jaren 1942 tot en met 1945, De vaedim;
arm aan vitaminen van het B complex, d
vetten, terwgl in de latere stadm aok de:

ymptmmpzex = e
schijnselen als volgt verdeeld:

Vestibulaire overpnkkelbaa;r )
Nertigd, coslwin B S
Spontaan miswijzen en |
loopproef en (of) de pro
Nystagmus (in me
bilateraal, horiz A e L ]
Laterale blikzwakte.... j'lh’i“— ‘. ot& o -7331 . t‘llr'f .MIM‘IM 0 Y%
Hoofdpijn . . . dutimmeiite s oe % aa/a oy wevon bRl ah a1
Cnnvergentxezwakﬁ&. e el R R
Waarnemingsdoofheid tengevolge van deficientie. ., 2(
Reactieve ve_st.lbulalw dysharmonie of dlssmz:mm
ﬁnﬁoeﬁrﬁe A

# e m wk el e el e io:q,‘hsgl:vouoji

Ataxie van con
Onrondheid d
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Naast dit syndroom bestonden vele andere verschijnselen,
gedeeltelijk anamnestisch, gedeeltelijk ook ten tijde van het
onderzoek, en wel:

Hypo- of achloorhydrie .............. zeer vele gevallen
yBranden” en pijnen in handen en voeten ....... 63 %
Diarrhoe, met remissies en exacerbaties ........... 439
R ESTetrobulbaris <o i v v siEd e Sk
BROIERe er(0f) chellosis .. . .ii. v vulvn Valan slves 24 9%
Dermatitisivan het scrotum .......ivivenaiiiians 23 %
Nauwe capillairen in het nagelbed................ 19 9%,
L R B e S N S 16 9%,
Stomatitis, glossitis en (of) pharyngitis........... 14 9%

Het pathologisch-anatomisch substraat van de oto-neuro-
logische afwijkingen is een degeneratieve hersenstam-encepha-
litis. Nystagmus wordt veroorzaakt of door laesies van het
vestibulaire kerngebied, of van de fasciculus longitudinalis
medialis, Ook laesies hooger in de blikbaan zijn mogelijk.

Bij deze groep van 160 waren toen ter tijd slechts 2 gevallen
met typische pellagra-dermatitis, maar dit was pas het tweede
jaar der krijgsgevangenschap. Later, toen de omstandigheden
in alle opzichten slechter werden en er meer werk buitenshuis
en in de zon verricht werd, ontstond veel meer dermatitis.
Ién patiént stierf met een volledig ontwikkeld syndroom van
Korsakoff.

Deze afwijkingen worden toegeschreven aan pellagra, waar-
v vertigo en vele andere der genoemde symptomen initiale
versehijoselen zijn, die lang voordat zich eventueel een derma-
tis ontwiklkelt, optreden. Pellagra in den zin van de ziekte,
zoonls deze spontaan voorkomt, als een polydeficientie, waarbij

“nicotinezuurgebrek een groote rol speelt en zeker vele op-
vallende en belangrijke symptomen vercorzaakt, maar in
welle ziektebeeld gebrek aan andere componenten van het
B complex zijn deel bijdraagt.

Zoo is het zeer goed mogelijk, dat riboflavinegebrek de
voornaamste rol speelt bij de pathogenese der symptomen van
het centrale zenuwstelsel, van de neuritis retrobulbaris en
enkele andere begeleidende verschijnselen. Er zijn waar-
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nemingen van andere onderzockers, die voor deze opvatting
schijnen te pleiten, Bij de therapie moet men cchter het
zekere voor het onzekere nemen en zal men zeker geen kwand
doen met alle factoren van het B complex toe te dienen. Onder
bepaalde omstandigheden moet toevoeging van ventriculine
worden overwogen,

Het belang voor de gematigde klimaten bestaat hierin, dat
het syndroom van Ménieére veroorzaakt kan worden door
initiale en soms nog monosymptomatische pellagra. Bij
»idiopathische’ duizeligheid, vooral wanneer deze van cen-
tralen oorsprong is, moet men naar meerdere beginsymptomen
van pellagra speuren en een proeftherapie met B vitaminen
inzetten, of althans ernstiz overwegen. Misschien zal het
mogelijk blijken, op het spoor der juiste aetiologie te komen
door het vinden van het karakteristicke oto-neurologischo
beeld,

Dezelfde redencering geldt, mutatis mutandis, voor perléehe,
cheilosis, stomatitis, glossitis, pharyngitis, enz, evenuls voor
waarnemingsdoofheid en oorsuizen.



SAMEVATTING

Veel simptome van avitaminose het voorgekom onder
geallicerdes krygsgevangenes, wat gedurende die jare 1942 tot
en met 4945 hul in kampe in die Verre Ooste bevind het. Die
V‘.oe'dael Wwas veral arm aan vitamines van die B tipe, dierlike
clwitte en vette, In later stadia was ook die kalorié waarde
onvoldoende. Naas die veel ander simptome het 'n oto-
neurologiese syndroom die meeste aandag getrek. Onder 'n
groep van 160 pasiénte wat hierdie betrokke simptome getoon
het, kon die volgende Waargeneem word ; .

Vestibulére oorprikkelbaarheid vir koue water. . in 74 9
DT e SRS R o el 63 '3;
Spontane miswysinge en (of) abnormaliteite bij die :
looptoets en (of) bij die toets van Romb erg.. 619
Nystagmus (in meer dan die helfte van die gevalle

brateraal horisontaal) i vusviesin s ioe e e B9a0)
Laterale BHESWAKEE oo v vs i o nmas s sivcosis s 56 °/’D
T o R e R S 47 ‘Vu
Banvergensieswakte . ..oovuieniiiiniin o 44 2/0
Waarnemingsdoofheid as gevolg van avitaminose.. 26 ‘;
Reaktiewe vestibulére disharmonie of dissosiasie... 23 ‘;
A:I_:isocorie ..................................... 19 ‘;
Simptoom van Eagleton.................... 16 ‘}?
s T e e dikWe!;
Okulére tandrad fenomeen van Bin e T dikwels
Oorsuisinge as gevolg van avitaminose ........... 14 9,
Ataksie van convergensic beweginge. o iovincin 6 gevallg
Onropdheid septdiespupille ... cvviinniis paar gevalle
Posisie nystagmus,.......... o e paar gevalle
S]::c:elheid van Hertwig-Magendie..... 2 gevalle
T A 2 gevalle
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Deur ondervraging en deur waarneming gedurende ondersock
kon naas bogenoemde syndroom ook nog die volgende
simptome vasgestel word :

Hypo- of achloorhydrie.......coivavnnn.n, baie gevalle
psrand ¢ enypyne A0 handelentyoete i addanink 63 %
Diarree, met remissies en exaserbasies ............ 42 9%
iNeuritisi retrobulbarisisinibe s spevs Jan de s i, 31 oL
Perlochcient (of)rchipilosisshcin S0t sanmnle o, o 24 .9,
Dermatitis van die serotum.....,...... e 23 9,
Nodchaarvate Gnadie naglbedy. ciming cobimsea v 19 %,
Atalsied. Livun s iis AT o T TG Ehie st AT 1687
Stomatitis, glossitis en (of) pharyngitis ........... 14 %

Die patologies anatomiese ondergrond van hierdie otos
neurologiese afwykinge is 'n encephalitis in die harsingstam
met 'n duidelik degeneratiewe karakter, Nystagmus word
veroorsaak deur beskadiging van die vestibulére kerngebied
of deur die van die fasciculus longitudinalis medialis, Beskadi-
ging hoér in die blikbaan is ook moontlil,

Ek moet konstateer dat toendertyd, dw.s. in die tweede
jaar van die gevangeskap, slegs twee van die 160 pasiénte die
tipiese pellagra dermatitis gehad het; later toe die voedsel
posisie versleg en veeleisender werlk buitenghuis en in die son
verrig moes word, kom daar veel meer gevalle van dermatitis
voor. Een pasiént is oorlede met duidelike simptome van die
volledig ontwikkelde syndroom van Korsakoff.

Al bogenoemde afwykinge is veroorsaak deur pellagra.
Vertigo en veel ander van die bogenoemde simptome kom
reeds aan die begin stadium van pellagra voor, terwyl eers
later die werklike dermatitis na vore mag tree.

Pellagra — altans in soverre as dit in die natuur voorkom —
is te wyte aan gebrek van meerdere faktore van die B tipe.
Gebrek aan nicotine suur speel hierby 'n vername rol en is
verantwoordelik vir die navore tree van belangrike simptome,
Dit moet egter beklemtoon word dat gebrek aan ander kompo-
nente van die B tipe wel deeglijk 'n rol speel.

So is dit byv. goed moontlils dat gebrek ann riboflavine dio
belangrikste rol speel in die ontstann vin encephalitia, neuritis
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retrobulbaris en enkele andere verskynsele. Waarneminge van
ander ondersoekers pleit reeds vir hierdie bewering. By die
hehandeling van dergelike gevalle is ons aan die veilige kant
om alle faktore van die vitamine B tipe toe te dien. Die toe-
voeging hiervan bly in alle gevalle onskadelik vir die pasiént.
Onder bepaalde omstandighede mag die toedien van ventri-
culine oorweeg word.

Van be]ang is — en hier dink ons veral aan lande waar
pellagra nie endemies is nie — dat die syndroom. van
Ménidre veroorsaak kan word deur pellagra in sy begin
stadium, in welke gevalle pellagra monosimptomaties mag
wees. In geval van idiopatiese duiseligheid, veral wanneer dit
wvan sentrale oorsprong is, moet na meerdere begin simptome
van pellagra gesoek word. Proefbehandeling deur middel van
B vitamines is aan te beveel. Miskien sal dit in die toekoms
blyk moontlik te wees om op die spoor van die juiste aetiologie
te kom, deur die vind van die karakteristieke oto-neurologiese
beeld.

Dieselfde aetiologie moet altyd voor oé gehou word — indien
geen ander duidelike oorsaak sig vertoon nie — in geval van
perléche, cheilosis, glossitis, stomatitis, pharyngitis, waar-
nemingsdoofheid, oorsuisinge, e.d.m.

SV,

RESUME

De nombreux symptémes de carence ont été observés chez
des prisonniers de guerre alliés en Extréme-Orient pendant
les années 1942 & 1945 inclus. L’alimentation était tres pauvre
en vitamines du groupe B, en albumines animales et graisses,
et pendant les dernidres périodes la temeur en calories était
insuffisante aussi, A c6té d'un grand nombre d’autres phéno-
ménes, un syndrome oto-neurologique a été observé, méritant
le plus grand intérét. Sur un groupe de 160 malades présentant
cet ensemble de symptomes, les différents phénomeénes se
répartissent comme suit :

Hyperexcitabilité vestibulaire a l'eau froide ....... V4 %
VIETEIZE o oo i anors auimna o sruliatleymtaLe sy a0y 00y STOUN) 014 558 dunts 63 %
Anomalies spontanées aux épreuves d'indication et (ou)

4 I'épreuve de Romberg et (ou) a la marche

AVEUEIE v o wie o s winle v wishiny o o VURREITR S RS s O A S R (o)1 s
Nystagmus (dans plus de la moitié des cas bilatéral-

horizontal) i« .o il e R e L\ ity ey
Faiblesse du regard latérogyre ................... 265
CEphalées a1l BRI Ty varsee & e s 47 o
Faiblesse de la convergence .............coevunen 44 9%,
Surdité de perception & la suite de déficiences...... 26 9%
Dysharmonie et dissociation vestibulaires provoquées 23 %
LI leos i b SRR RN e B G S S A 19 9%,
Symptéme d’'Eagleton (abolition élective du

nystagmus Totatoir'e) vus v s ivsenscsicsan o btk 16 %
Mydriase ;. v vaiehials L Y T O LR ... souvent

Signe oculaire de la roue dentée de Bing .... souvent
Bourdonnements d'oreilles & la suite de déficiences 14 %
Ataxie des mouvements de CONVOrENCe.. .. .ovov. O can
Déformation pupillaire . .. ovvuvvssrisooe trts pou do ous
Nystagmus de position......ovviiiiie umﬂ peuw w

_;_..
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Strabisme de Hertwig-Magendie......... 2 cas
e ST R |t B e R 2 cas

A cOté de ce syndrome, il y eut de nombreux autres phéno-

menes révélés en partxe par. lanamnése en partie pendant
I'examen, & savoir:

Hypo- ou achlorhydrie .........c..... trés nombreux cas
Sensations de bralure et douleurs dans les pieds et

L T R O R S S SR ST 08 A o T 63 9
Diarrhée avec rémissions et exacerbations ......... 429
Névrite rétrobulbaire ... ............ fieshiahl ik 31 9,
Perieche et (ou) cheilofde ;i i bovi vvieinis cinns 24 %
Eonthcme septaly. soovsapdaaiommia Dbty dvs - 23 %,
Vasoconstriction capillaire des extrémités ......... 199
Ry, e TR ol ariesalE St il 16 9,
Stomatite, glossite et (ou) ph'Lryngne ............ 14 9,

Le substratum anatomico-pathologique des anomalies oto-
neurologiques est ume encéphalite dégénérative du tronc
cérébral. Le nystagmus est causé par des lésions de la zone
nucléaire vestibulaire ou du faiseceau longitudinal postérieur.
Des lésions localisées plus haut dans le falsceau fronto-
oculomoteur sont également possibles.

Parmi ce groupe de 160 malades il n'y avait & ce
moment=la que deux cas d’érythéme pellagreux caractérisé,
mals on n'était encore que dans la deuxiéme année de la
GIMWIM Plus tard lorsque les conditions de vie empiraient
HOUs tous les rapports et quion travaillait plus souvent en
plein ale et au soleil il y eut beaucoup plus d’accidents
~cutands, Un malade mourut avec un syndrome de Korsakoff
untltwhent développé.

Cen modifications sont attribuées a la pellagre dont plusieurs
des symptoémes déjd mentionnés sont des manifestations
précoces, accidents qui surviennent longtemps avant V'appari-
tion éventuelle d’'un érythéme. Il s'agit de la pellagre au sens
de In maladie telle qu'elle se rencontre dans la nature, comme
une polydéficience dans laquelle le manque d'acide nicotinique
joue un réle important et est certainement & l'origine de

i
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symptomes importants, mais dans le tableau nosologlgue de
laquelle le manque d’autres éléments constitutify du groupe
a sa part.

Ainsi il est fort possible que le manque de lactoflavine joue
le réle principal dans 1’étiologie des symptémes du systéme
nerveux central, de la névrite rétrobulbaire et d’autres phéno-
menes concomitants, Des observations d’autres chercheurs
semblent appuyer cette conception. Mais dans le traitement
il faut suivre la voie la plus stre et I'on ne fera pas mal d’appli-
quer tous les éléments du groupe B, En certaines circonstances
il faut envisager d'y joindre la ventriculine.

L’intérét que présente 1'étude de ces cas pour les zdnes
tempérées réside en ce que le syndrome de Méniére peut
avoir pour cause une pellagre initiale et quelquefois encore
monosymptématique. Dans les cas de vertige ,,idiopathique",
surtout quand celui-ci est d’origine centrale, il faut chereher
a déceler plusieurs symptdmes initiaux de pellagre et commens
cer ou du moins envisager séricusement une dpreuve théra.
peutique avec des vitamines B, Peut-8tre In possibilitd se
révtlera-t-elle de rendre probable I'étiologie pur ln déecouyerte
du tableau oto-neurologique caractéristicue.

La méme étiologie doit étre envisngée en cas de stomatite,
perléche, cheiloide, glossite, pharyngite, ete,, de surdité de
perception et de bourdonnements d'oreilles qumd Ql'l ne
découvre pas de cause manifeste,

11*




ZUSAMMENFASSUNG

In den Jahren 1942—1945 wurden bei alliierten Kriegs-
pefangenen im  Fernen Osten viele Mangelerscheinungen
beobachtet. Die Erndhrung war sehr arm an Vitaminen der
BeGruppe, tierischem Eiweiss und Fetten, wihrend in den
letzten Stadien auch der kalorische Wert unzureichend war,
Neben vielen anderen Symptomen wurde ein otoneurologisches
Syndrom wahrgenommen, das das grisste Inferesse fand,
Eine Gruppe von 160 Patienten mit diesem Symptomen-
komplex zeigte folgende Verteilung konstituierender Erschei-
nungen :

Vestibulire Ubererregbarkeit gegen kaltes Wasser.. 74 %

T e RS TR e R 63 %
Spontane Abnormalititen bei dem Zeige-, Geh-

und (oder) dem Rombergschen Versuch .... 61 %
Nystagmus (mehr als die Hilfte der Fille bilateral,

T A S P S R T DGR i (RS o894
Schwiiche der lateralen Blickbewegungen .......... 569
1 s 0 s e S S S e U NS O e 4759,
IRONPARRIZBCIWEACHIE .ovv v v v vsve e bnaes s 44 9,
Schallempfindungsschwerhrigkeit durch mangelhafte

L e R 26 %,
Reaktive vestibuldre Dysharmonie und Dissoziation 23 %
O H e ek chncwisussc s v o o o o o ocsns 19 9%,
S S 16 %,
' I e e e e R B oft
Oculiives Zahnradphinomen von Bing.......... oft
Ohrengerdusche durch mangelhafte Erndhrung. . ... 14 9,
Ataxie der Konvergenzbewegungen ............. 6 Falle
Abweichungen der Pupillenform ........... einige Fille
ERRIRENTRER BTINIS s i s oo aivis o e o imt e i e einige Falle
Hertwig-Magendiesche Vertikaldivergenz. 2 Fille
R RO VISTOTICIL o vi-v inis o oinascn wirmoiois sonss siaialsie 2 Fille
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Neben diesem Syndrom kamen viele andere Erscheinungen
vor, teils anamnestisch, teils zur Zeit der Untersuchung:

Hypo- oder Achlorhydrie............... sehr viele Fille
,,Brennen'’ und Schmerzen der Hande und Fiisse... 63 9,
Diavehoea; in: Sehithen . v'.... Lodi s o ERailui i 42 9,
Retrabulbare INeHmBis Ut SEuipRpsE - SN el EA
Perleche und '(oder) Cheilogisiir. o ik Snuulis va Fons 24 9%,
Skrotale*Dermatiti i Tl o 2891
Erge Kapillaren im Nagelbett ..., .00, .. 0 .00 .. 19 9%
Avaxiesan, 5 2 S a e o S L e Rt Foidhes b BT POLRLGD
Stomatitis, Glossitis und (oder) Pharyngitis ....... 1494

Das pathologisch-anatomische Substrat der otoneurolo-
gischen Symptome ist eine degenerative Hirnstammenespha-
litis. Nystagmus wird teils durch Lisionen in dem vestibuliren
Kerngebiet, teils durch solche in dem hinteren Lingshtindel
hervorgerufen., Auch Schitdigungen hoher in der Bliekbahn
sind nicht ausgeschlossen,

In dieser Gruppe von 160 Patienten waren selnerseit,
zweiten Jahr der Gefangenschaft, nur 2 mit tyglnnhm' Pollngra-
dermatitis. Spiter, mit zunchmender Verschlechterung dor
Umstande und Arheitsleistung im Frelen und an der Sonne
trat Dermatitis viel hiufiger auf. Ein Patient starb mit
vollstindig ausgeprigtem K orsa ko f f-Syndrom.

Diese Abweichungen werden der Pellagra zugeschrieben,
die Vertigo und viele andere der genannten Symptome zu
initialen Erscheinungen haben kann, lingere Zeit, bevor sich
eine eventuelle Dermatitis entwickelt. Bei der spontan vor-
kommenden Pellagra, einer multiplen Mangelkrankheit, wobei
Nikotinsduremangel eine grosse Rolle spielt und sicher viele
auffallende und wichtige Symptome bedingt, ist jedoch auch
ein Defizit anderer Komponenten der B-Gruppe fraglos
bedeutungsvoll.

So ist es méglich, dass Laktoflavinmangel bei der Patho-
genese der Symptome des Zentralnervensystems, der retro-
bulbdren Neuritis und einiger anderen Begleitsymptome die
wichtigste Rolle spielt. Wahrnehmungen anderer Forscher
sprechen gleichfalls fiir diese Auffassung. Auf Grund dessen




’tw

wird man gut daran tun, bei der Therapie alle Faktoren der
B-Gruppe zu verabreichen. In bestimmten Fillen soll die
zusiitzliche Applikation von Ventrikulin erwogen werden.

Bedeutungsvoll fiir die gemassigten Zonen ist, dass das
Ménidresche Syndrom durch initiale und zuweilen erst
monosymptomatische Pellagra bedingt werden kann. Bei
yidiopathischem” Schwindel, besonders zentraler Natur, soll
man nach weiteren Initialsymptomen der Pellagra fahnden
und eine Probetherapie mit B-Vitaminen ernstlich erwigen,
bzw. beginnen. Moglicherweise wird das Teststellen des
charakteristischen otoneurologischen Bildes zu der richtigen
Actiologie fiihren konnen.

Dieselbe Aetiologie soll erwogen werden in Fillen von
Perleche, Cheilosis, Stomatitis, Glossitis, Pharyngitis, usw.,
Schallempfindungsschwerhérigkeit und Ohrengerauschen, falls
keine bestimmte Ursache gefunden wird.
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