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A THESIS ON BERI-BERL 15
alone could not have been the cause, for they had all
that the best of the land could produce. A study of the
history of the various cases detailed will show, I think, that
the majority of patients were living under as favorable con-
ditions as regards diet, at the time of their attack, as in any
previous peried of their lives. The question of diet, therefore
per se, may be, 1 think, dismissed from the category of
exciting causes of Beri-Beri.

Impure Water—There have no facts, to my mind, been
adduced to prove that impure water can cause an attack of
Béri-Béri. As a predisposing cause in lowering the health it
may assist, but otherwise it is powerless.

Damp and Moisture—In the trnpfcs, these two conditions
are, to my mind, synonymous with malaria, There are very
few instances indeed in which heat, damp. and moisture, and
malaria are not found together. In well-drained districts
Malaria is almost absent, and there can be little doubt that
without damp and moisture the exciting cause of Beri-Beri
could not exist, but that to my mind is only a strong proof
of the malarious origin of the disease. The influence of rain-
fall (damp) as a cause is well shown in the epidemic in
the Prison at Singapore, as Table C illustrates. (See p. 16.)

Seorbutic Origin—This theory has been held by several
distinguished observers, Morehead amongst others. Dr.
Mugliston’s opinion under this heading has already been
given under the heading of diet. For my part [ (fail
to see anything in common with it and scurvy, except
the spongy condition of the gums seen in some cases, but by

no means in all. (See Clinical Details of Cases.) In no case
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under my observation have I seen ecchymoses or a brawny
hardness or contraction of the muscles at all to be mistaken
for scurvy. Many of the patients, again, were persons in robust
health before being attacked with the disease, '

Exposure to Cold— All observations show that exposure to
cold or night air may be the exciting cause in bringing on an
attack of Béri-Béri in those who are already in a low state of
health, or debilitated from any previous existing -disease,
such as Syphilis, Malaria, or privations in food or clothing,
&c., in those who live in localities where certain atmospheric
conditions and states are present. Whether, therefore, with
all these predisposing causes combined, true Béri-Béri could
be excited without the presence of the actual Béri-Béri gérm
poison, is to me a very doubtful question.. Case No. 11 is one
favourable, however, to this view, and to it I would particu-
larly draw -attention. Dr. Thomas writing in 1825, states:
“ It attacks both natives and strangers, especially during the
rainy season, commencing in November, and terminating in
March or April, but most violent on the Malabar coast.
During this season the land winds issue every morning about
sun-rise from the neighbouring mountains with remarkable
coolness ; and such as are tempted by the serenity of the
atmosphere to sleep exposed to these winds are often
suddenly seized with the disease.”

According to Rankin, Béri-Béri has been ascribed to disease
of the kidneys, but I have never seen any fact to corroborate
this view. The weekly examinations, which were conductcd
regularly and carefully in the cases related in this Thesis,

have never shown any albumen, or ‘other abnormality in the
C
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Dr. Duane Simmons, President of the Foreign Health Board of
Yokohama, in a very interesting contribution he has written
on Kakke, in the 1gth issue (31st March, 1880) of the
Imperial Maritime China Customs Medical Reports, after
commenting on the difficulties in arriving at its exact eti-
ology, says that “all his investigations of the exciting causes
of Beéri-Béri go to justify the conclusion that it is a
specific miasm, or ground exhalation, by the striking
resemblance which exists between the circumstances and
conditions which appear to give rise to it, and to malarial
affections generally.” He gives a good instance of its
local characters, which is well worthy of quotation in
full: “On my arrival here (Yokohama), 19 years ago,
four months after the opening up of the country, I found
a small fishing village stretching along the shore of a deep
bay at the mouth of one of the numerous valleys, with high
bluffs on either side, such as everywhere break the coast line
of this sea-girt empire. Behind the somewhat elevated gravel
belt occupied by the town, and stretching inland for three or
four miles, were low rice fields on either side of a sluggish
stream. As the town grew these fields were filled in by soil
from the bluffs, until to-day a city of 50,000 inhabitants
rests on this new-made land, in some parts below the sea
level. This is the description of the parts where the disease
is most prevalent. As may be seen, drainage is difficult, and
the soil is saturated to within a few inches of the surface with
brackish water. One of the results of this exposure of new
earth, much of which was not immediately covered by houses,

was the appearance of marsh-malarial disease in severity and
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mixture of both, as has been the case here, are from the
action of the sun's rays, and the resulting high temperature
penetrating to the lower alluvial strata of the soil, well-known
to be fruitful sources of endemic disease. The high walls
around the Prison stagnate the air within it and prevent its
escape, thus favouring the condensation of malarial poisons,
circumscribing its limits, and increasing and intensifying its
influence on the human economy. This accounts, in a great
measure, for those resident in the vicinity of the Gaol not
being attacked by it. There are no high walls, and the air,
therefore, surrounding their dwellings is quickly renewed and
carried off, and to this must be added, of course, the absence
of the many evils, such as confinement, the massing of men
together in association, &c., which are incidental to gaol life,
From the above it has been fairly proved that Beri-Beri
is a malarial poison arising from the decomposition of
organic matter in the soil, favoured and strengthened by
damp and moisture, and is inhaled into the system through
the lungs.

This poison is a great depressor of the vital powers,
its first operations being in the quality and distribution
of the blood. The recent increase of the disease is almost
entirely owing to the heavy rainfall, and the increased damp-
ness thrown on the ground by the inundations from the
canal, and caused by the erection of the sluice gates noticed
above (see Table C.). Besides the above-mentioned causes,
there are other circumstances which have had a certain
amount of influence in keeping up the unhealthiness of the

Prison, but which, had the Gaol been built on a healthy site,
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convicts have a very scanty flesh diet, yet we see
Béri-Béri in soldiers and convicts endemic and

epidemic, while very rare in natives.

Overbeck de Meyer, Van Lieut, and Lodewyks

(4.)

attribute disease to want of albumen and fat, but
Weintraub thinks much more due to bad
hygienic conditions of the warships.

Weintraub concludes by saying that his ex-
perience in the recent epidemic convinced him as
to the futility of the Diet and Deterioration of
Blood Theory.

Depends on ruined condition of the rice grain or
on some parasite.

Rice, the great food of the Asiatics, but Weintraub
thinks this only supported by English physicians
while the Netherland and Dutch who have studied
the question deeply, do not hold it. It has been
suggested that Pellagra is due to a disease of the
grain also, but there is no analogy between the
two.

Gelpke has attributed it to dried fish, but it
occurs among soldiers who do not eat dried fish,
except seldom, and among the Chinese inhabitants
of the Indian Archipelago with whom dried fish

is a great diet, Béri-Béri is very rare,

(5.) Some attribute it to intestinal worms, Tricocephalus

Dispar, Ankylortomum Duodenale, and even

Ascaris Lumbricoides, but evidence is wanting,

(6.) Malarial Infection dependent upon Miasma.
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lay on a Delta, one surrounded by a rice field, a
third on damp ground. Only one was healthy.

(2.) Drinking Water—Officers and prisoners in only
one instance used spring water, all the rest used
canal water.

(3 and 4.) Cells and clothing good.

(5.) Diet—Chiefly vegetable, seldom bacon, of fish
chiefly dried herrings, rarely fresh fish, occasionally
salted salmon. No plain rice, but mixture of four
parts rice to s:x parts barley equal.

This is obviously an unsuitable diet, and conse-
quently the wounds in convicts heal very badly.

Muira then contrasts these two conditions in the Navy and
in the Prisons, and asserts the cause cannot therefore be found
in nitrogenous excess or deficiency.

The one factor common to both, which prevents the
entrance of the kakke poison, is the exclusion of regular
fish food from the diet.

This is also proved, by the presence of kakke amongst the
seacoast inhabitants,and not among Europeans and Americans
who do not eat fish to the extent the Japanese do.

And the fact that kakke spreads inland afterwards, he takes.
to prove as shewing transmission by good as well as by bad fish.

Varieties of Béri-Béri—Béri-Béri has been generally
classified under three types or varieties, namely : (1.) The
acute dropsical ; (2.) Atrophic; (3.) Acute pernicious,

[ would be inclined to add two others, namely: (4) The
Spasmodic ; (5.) The mixed. The initial symptoms of all

these varieties are remarkably similar as will be seen by a
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to be complicated with dropsy,and they then would form what
[ would term the mixed variety.

Mived Form—Under this heading I include all those cases
in which dropsical, paralytic and spasmodic symptoms are all
present at the same time. It is seen in most of the cases
detailed.

Symptoms—The following is a brief summary of the chief
symptoms of Béri-Béri. These may be gradual in their
appearance, or be at once sudden and spreading over a period
of a few hours to as many months, and are as follows:—

As seen in the Criminal Prison, Singapore, and described by
Dr. Rowell, they are: “A feeling of weakness, lassitude, and
languor, inaptitude for exertion, stiffness and formication
of the legs and thighs followed by numbness, and later on
by edema and sometimes paraplegia. This numbness, in
course of time, extends to the upper extremities and
abdominal walls. The body then, generally, commences to
swell, there is a distressing sense of fulness at the pit of
the stomach, increased after meals, tension and weight at
the pracordia, difficult breathing, especially on motion, and
the usual train of symptoms attending thoracic effusion,
With the progress of the disease, the dyspnaa becomes
extreme, sleep becomes uneasy, there is difficulty in lying
down, vomiting is often present, and muscular spasms of
different parts of the body occur. The pulse is increased in
frequency and feebleness, there is fluttering about the heart,
the lips and countenance become livid, there is a scared

aspect, the extremities become cold, and the patient soon dies

nearly suffocated.”
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anarsarca, and, Thirdly, paralysis and atrophy. It is, how-
ever, not necessary, for every case to go through all these
stages. In mild cases there may be nothing but a feeling of
weakness in the legs, and a sensation of pins and needles
or formication in the skin with some unsteadiness in gait,
without any hyperesthesia or hypogastric discomfort. A
case well illustrating this form is seen in Case No. 29.
The numbness generally precedes the cedema, the former
passing into stiffness, and anasthesia and paralysis, with
hyperasthesia of the muscles, the cedema commencing in
the feet and extending later to the body generally, effusion
taking place into the cellular tissue and serous cavities and
tissues, at the same time dyspncea becoming urgent, and
hyposternal pain most severe, and accompanied with this
there is great anxiety as of impending death, with gasping
for breath., This condition may last an hour or several hours
when, if not relieved, death takes place, These latter
symptoms constitute a distinct stage or variety known as the
acute pernicious form. They were formerly thought to con-
stitute a distinct disease.

When these acute symptoms are recovered from, the
patient may or may not pass into the paralytic stage with the
characteristic Beri-Beéri gait, and more or less marked general
paralysis of nearly all the muscles of the body; or he may
recover completely and quickly from all his symptoms, The
heart's action in Béri-Béri is always irritable and excited.

Amnalysis of the Symptons :—

Anwmia—In the literature of this complaint anzemia has

been given a most prominent place; so much has this been
D







A THESIS ON BERI-BERL 35

(1) lassitude, (2) twitchings, (3) numbness, (4) cedema. It
was absent altogether in Cases Nos, 29, 35 and 36, It
was present in all the others at one time or another, and
sometimes was the first symptom to attract the patient's
attention, in others not appearing until twenty days after the
nervous symptoms as in Case No. 16, page 119; in others
not until ten days after. In Case No. 5, p. 85, it came
came on after sensory symptoins (pain), and before the motor.
It was present in some, absent in others, with no regularjorder
in its appearance, in the train of other symptoms when present,
and varying in amount in different cases, in some, being of
such a degree as to give a distinct type to the disease.
In those cases in which it was present it generally first made
its appearance on the dorsum of the feet and[gradually
extended up the front of the leg, appearing also in the backs
.of the hands ; while in the acute dropsical cases it invol ved
the whole of the subcutaneous tissues of the body, and all the
serous cavities, as seen in the fatal cases. (See P. M. Reports.)

A separate description here, of its extent and symptoms in
each case would necessitate a recapitulation of what has
already been written in the clinical histories and post-mortems,
A good example of how extensive it may be, is seen in Case
No. 1, p. 73.

Appetite—This is generally unaffected, and fremains good
almost to the end, Gastric troubles, when present, are of
exceedingly ill omen. Vomiting is a most serious prognostic
sign, if it sets in the chances of recovery are small. It is

generally the precursor of the acute pernicious type which as

a rule ends fatally in a few hours or even less,
D2
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Relapses—Beri-Beri is exceedingly prone to relapses and
exacerbations, and with each relapse the danger of a fatal
termination increases, from the liability to the onset of jche
acute pernicious form. This is exemplified in Cases Nos. 18
and 33, where the patient had suffered from a similar disease
fifteen months previously.

Swallpwing—Case No. 27 is the only case in which
difficulty of swallowing was noticed ; and it also shows
the localised sensitiveness to cold, which is often seen in Béri-
Béri. It is also interesting as showing how rapidly in favour-
able cases, serious symptoms pass off.

The Mental Faculties—These are never involved, they
remain as a rule intact to the last. ;

Sight.—In only one of the cases, No. 44, was the sight
affected, this became so with the onset of the disease, and
lasted throughout it.

NERVOUS SYMPTOMS.

Sensory Disturbances—These are very various both in
degree and in the order of attack in different cases. In some
they precede, while in others they follow on the motor
symptoms, The first symptom that may be complained of
1s lassitude, but as this first shows itself, in some cases, a
month or six weeks before the gradual onset of the disease, [
would be inclined to think it a premonitory symptom. In
the milder cases the sensory symptoms set in after the motor.

In others the lassitude is followed by numbness over the

epigastrium, and then by twitching of the legs and hands.







EEDS &AWEST IDING

|
L B

UCLE ng

(The sensory disturbances are generally first-seen and most

,'-:r Yab oy i i-:'lil.'r'.ré"j‘:-'ll

A THESIS ON BERI-BERL

marked in the lower extremities, and in the hands and arms,
but are seldom confined to that locality—all parts of the
body may be affected). -

In the face anesthesia is most commonly found on the
upper lip (cases No. 30, 35, 42). It sometimes is present on
the skin over the epigastrium—over the bladder, penis, and
scrotum (see case No. 13, page 109). In some cases the line
of demarcation of the anmsthesia is very distinct—as seen in
case No. 2, page 76, where the numbness was in the hands
and palms, extending up to a circle drawn round the wrist-
joint, but no higher, and similarly in the feet.

Flatulence and Feeling of Cold—These are prominent
symptoms. In some cases cold causes well-marked goose-
skin, and the patient complains at the same time very much
of the feeling of cold. In others cold sensations are more
or less localised to certain areas, as seen in case No. 27,
where there was a feeling of coldness from the knees to
the toes.

Girdle Pain—In many of the cases the patient complains
of a tightness in the abdomen, round the loins (see case
No. 42).

Knife or Lightning Pains.—I have not noticed these in
any case.

Perversions of Sensation—Amongst other sensory phe-
nomena | draw attention to those seen in case No. 1, page
73, where the patient had a sensation of heat conveyed to

the skin of the leg when gently rubbed with the hand; and

also case No. 6, page 88, where the conduction of sensory
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marked talipes equinus, and in the hand contraction of the
fingers, [ have seen,in consequence, patients who on standing,
could not touch the ground except with the ball of the
great toe. -

In no case have I seen the opposite leg and arm at the
same time affected, but Case No. 26, on admission was found
to be suffering from wrist-drop in the left hand only, which,
however, subsequently attacked the right hand twelve days
later.

The Buccinator muscles were affected in Case No. 32.

Tip of the tongue in Case No. 28. Intercostals and
the diaphragm are apparently always affected in the
severe paralytic form.

The muscles of the larnyx are only affected in the
severer forms, causing loss of voice as seen in Case No. 4,
page 82.

The sphincters are in no cases involved. There was
difficulty in swallowing noticed in one case only. There is
never any tendency to the formation of bed sores or other
nutritive changes in the skin.

Reflexes.

lost, as also the plantar, but the spermatic and abdominal

All deep reflexes are in the majority of cases

may remain normal, see Cases Nos. 3 and 4, pages 78
and 8z

Vaso-Motor Disturbances. — In such a widely spread
nervous affection as Béri-Béri vaso motor disturbances of
some kind are sure to occur, They are seen in the coldness
of the extremities, especially marked in Case No. 27,

and in the peculiar sensitiveness to cold which was
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a marked feature in most of the cases. The general and
rapid cedema seen in Béri-Béri is probably due to very
marked implication of the vaso-motor nerves by the poison.

The Cardiac symptoms are most probably due to the same:
cause (namely—implication and possible degeneration of the
nerves controlling the blood-vessels and heart).

Could not the remarkable low temperature which is seen
in Cases Nos. 24 and 8, pages 140 and 93, be due also to
this cause ?

Summary of Sympioms—To sum up then the foregoing
symptoms of Beri-Béri we have the following :—A non-
febrile disease (apt to recur and undergo exacerbations) in-
volving both sensory and motor functions associated with a
sensation of tingling, numbness, an®sthesia, and cedema, with
spasms and paralysis of the extensors of the leg and arm,
and muscles of the trunk, followed by atrophy of the muscles
and absence of reflexes (and accoiding to recent observers with
electrical changes), with no implication of the mental faculties,.
or of the bladder and rectum, or trophic changes in the skin,

Is it Contagious or Not >—In a report of an epidemic at
Mauritius, of what is called “ Acute An@mic Dropsy,” which
is considered to be allied (though perhaps not identical) to-
Béri-Béri, it was considered not to be infectious. Dr.
Kenneth Macleod, Health Officer, Calcutta, in his report omn
the recent outbreak at that port of Béri-Béri, was the first to
express his opinion on the possibility of its contagiousness,

Against the theory of contagion, I may briefly enumerate the

following facts :—

When the disease first broke out in the Singapore Gaol in.
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187¢, a number of the sick were sent to Penang Prison at a
time when the “separate system” did not exist there, and
when the prisoners therefore slept in association, using the
same ;latrines, &c.,, yet not one of the Penang prisoners
caught the disease.

No case of propagation occurred in the Malacca Prison,
where no separation was maintained, and association was the
rule, and the cases sent from Singapore there were picked
out as the very worst cases among the whole number, and
the most likely to die. The cases of released prisoners who
were sent to the Pauper Hospital after leaving the Prison,
have not, in a single instance, spread the disease there, and
yet they and the patients used the same latrines indis-
criminately.

Farther, the native coolie attendants on the sick rarely
if ever, contracted the disease. This fact has been com-
mented _on by other observers. If the theory of its being
contagious was correct, these are the very men who would
be most likely to contract the disease in this way, living
in the wvery midst of -it, and having the same latrine
accommodation,

Nor, again,do we find patients admitted for other ailments,
having the disease communicated to them by their next-bed
neighbours ; and this holds good, not only as regards the
Singapore Prison, but equally refers to the General Hospital.
Cases of Béri-Béri sent in from Java, Acheen, and elsewhere,
are repeatedly admitted there for treatment, and have been

so for many years. They mix freely with the other sick in

the wards, there is no attempt at isolation, they are provided
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Percentage of Death—This wouid vary according to the
type and intensity of the poison. [t varies also in different
epidemics, and in different countries—under all methods of
treatment,

In Singapore it would seem that the percentage of deaths
from Béri-Béri, in the Gaol, varied from 162 in 1878 and
20'g in 1879 to 802 in 1880. The army returns for the whole
of Japan for 1875 show a death rate of 1765, Of all cases of
this disease treated in Hospital in South Brazil the mortality
has been as high as 25 per cent, under the most favourable
treatment., In India the range is from 14 to 26 per cent,
while in Acheen and other places the death-rate is well-
known to have exceeded this. In the Mauritius epidemic
the percentage of deaths among the people in town was 20
per cent,, and in the suburbs 44 per cent. In Calcutta the
death-rate was much the same.

Treatment.—Under this heading I will also include pro-
phylaxis. There is nothing known of the nature of a specific
for the cure of Béri-Béri. The treatment which was adopted by
Dr. Rowell, in the Singapore Gaol was a simple one, but varied
according to the nature, variety, and stage of the complaint.
In the acute dropsical form, the patient was submitted to a
long daily vapour bath of about two hours duration, until a
free and profuse diaphoresis had occurred. <As an adjnnct to
this, each patient, while having the bath, was made to
swallow in divided doses a quart of water containing in
solution half-a-drachm of nitre and the same quantity of

jaborandi, In addition a purgative was given twice a week

of compound julap powder, and three doses daily of steel
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When dyspneea set in, diffusible stimulants—ammonia
ather, and camphor— in large and repeated doses were given
with alcoholic stimulants. A dose of gin at bed-time was
civen to almost all cases.

In the more chronic and rheumatic cases, iodide of potas-
sium and tincture of aconite in suitable doses were given, and
when paralytic symptoms were present, ergot and nux
vomica combined were the most reliable drugs.

The diet consisted of food easily assimilable, milk and
sago, bread and milk, beef tea, chicken soup, and stimulants
as required, and gin to almost all cases.

Local Treatment—The local treatment is of much im-

portance. Daily frictions of the extremities with some
stimulating liniment and flannel bandaging. When dyspncea
set suddenly in, the application of a large blister to the chest
is the best remedy, aided by mustard poultices to calves of
legs, &c.
_- Mustard cataplasms over epigastrium, blistering the spine,
counter irritation cver the kidneys, the button cautery to the
spine, have all been found useful in suitable cases. The
milder and more chronic cases are simply enough treated,
but in sudden and severe cases the physician feels himsel{ as
helpless, as if he were in the presence of cholera of the worst
type.

Proplylaxis and General Treatment—This should consist
of increased vigilance in all points relating to sanitary con-
dition of barracks, camps, gaols, and all places where the

disease is endemic, and large bodies of men are of necessity

kept together, Thorough ventilation of worksheds and
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ventricles of the brain, and also on the surface of the
cerebrum itself. The quantity of this was variable. There
was effusion under the dura mater of the spinal canal. The
fieart, as a rule, was large and flabby, surrounded by deposits
of fat—the valves were healthy. In the heart cavities were
found generally large masses of clot and coagulated lymph.
The left ventricle was generally found to be contracted—the
right flaccid. The weight of the heart varied from eight to
thirteen ounces.

The lungs were cedematous,

Kidneys were found to be pale and enlarged.

Spleen was enlarged, in some cases pale, in others congested.

Liver was usually large and congested.

Brain was found congested, as well as the dura mater.

Spinal Cord was found in all the cases enormously con-
gested—softened and cedematous in some.

Pathology of Alcoholic Paralysis and Beévi-Bevi Contrasted —I1
may commence this subject by stating that I do not consider
myself sufficiently versed in neurology generally, nor had [
sufficient material to go upon, to venture any dogmatic opinion
on the pathology of Béri-Beri. The absence of microscopical
examinations, and of the scientific electrical tests have been
already referred to and accounted for. The stress of work to
which I was subjected as a general practitioner prevented me
from working out scientific problems, and from going more
fully into minute histological examinations of the tissues ; I
therefore base any opinions that I offer, as to the pathology

of this very interesting and anomalous discase, entirely on

naked eye observations, and clinical studies of the complaint
E
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and affect them either alone, or involve the cord secondarily ;
they are sometimes degenerative changes, at other times
inflammatory, and are unattended with any marked naked eye
appearances in the nerves themselves. On microscopical
examination in the earlier stage, the myeline sheath is swollen
and more translucent, and splits up into segments. At the
same time the protoplasm proliferates round the myeline
sheath, and increases at the same time as the myeline sheath
breaks up—thus producing a finely granular protoplasmic
mass with increase of the nuclei. The axis cylinder remains
unaltered, or shows transverse fissures. ILater on the myeline
sheath breaks down, and the protoplasm in the sheath
increases in size—changes very similar to degeneration in a
nerve after section. As the change continues the nerve fibres
become irregular in shape, some parts of the tubules be-
coming dilated, others empty and contracted, the axis
cylinder disappearing. Later on still there is only seen the
atrophied sheath of Schwann.

In the second inflammatory form, there is more distinct
evidence of inflammatory congestion, and swelling of the
nerve protoplasm, and there may be marked adhesion of the
nerve trunk to the tissue around. Microscopically there is
seen marked evidence of inflammation. The vessels are
dilated in the nerve trunk, and there is proliferation of the
endothelium, and round the vessels leucocyte exudation, and
in advanced stages proliferated connected tissue corpuscles,
and fat is seen in droplets in the nerve, with fat cells in the

connective tissues. The degenerative changes in the tubules

are the same as those already described.

E 2
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On transverse section there is only seen here and there a
few nerve fibres with axis cylinders, and in very advanced
conditions the sheath may disappear, and connective tissue is
only present. In non-medullated nerves, such as the sym-
pathetic, the changes seen are mainly dependent on the
normal staining reactions of the axis cylinders,

The changes seen in the cord are insignificant, and do not
necessitate any general description, the lesions in the
nerves being considered of themselves of sufficient gravity,
to cause all the symptoms seen in cases of peripheral
neuritis.

A very brief summary of the symptoms seen in a typical
case of peripheral neuritis, namely, that following on alcohol
poisoning, may not be here out of place, as they will be found
to correspond very closely with those seen in Béri-Beéri.
Sensory symptoms prominent—such as pain in the heels and
also extremities—especially when the muscles are kneaded or
squeezed—limbs become weaker, the extensors being more-
affected than the flexors, leading to wrist and ankle drop—
hyperasthesia of the skin with anasthesia later on, or you
may get the two combined, forming anwsthesia dolorosa.
There may be trophic disturbances such as an attack of

herpes, &c. If the motor fibres are affected, there may first be

spasms from irritation—later on, if they are destroyed, you
get atrophy. To briefly sum up the symptoms of typical
peripheral neuritis—It is a non-febrile disease, affecting both
sensory and motor nerves associated with hyperasthesia at

first, and then with anasthesia, and later still with paralysis

of the extensors of the leg and arm, associated with great
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atrophy—absence of the reflexes, and with electrical changes,

and no alterations in the bladder and rectum.

From the foregoing summary it will be seen that as
regards mere symptoms, Béri-Béri and alcoholic peripheral
neuritis are almost identical.

To return to Béri-Béri, arguing from the fact of the in-
variable symmetrical arrangement of the symptoms, it seems
probable that the poison must come through the medium of
the blood—a point which is also borne out by the fact of the
multiplicity of the nerves affected. This would bring it—if a
neuritis—under the category of multiple, but arguing from
the symptoms alone there is nothing to my mind to show

that it is of peripheral origin. By a peripheral neuritis, I

understand a neuritis commencing in the periphery, and ex-

tending up the nerves towards or to the spinaljcord. What

is there then, in the symptoms against the idea of its central
origin? Supposing a man’s system to be poisoned]by a

deleterious agent circulating in his blood—be [it § alcohol,

lead, or malaria—and that it induced a sub-acute inflam-
mation of his spinal cord, the symptoms [ would expect to
follow (supposing I knew nothing of the cases related in this
thesis) would be—first, sensory and motor irritation, consisting
of formication, tingling, pins and necedles in the extremities,
cramps in the limbs, and spasms with irritable reflexes, pains
in the joints and muscles with painful sensations in the skin ;
then as the irritation increased (which would be followed by
cedema of the cord) I should expect to find the irritation
ending in anasthesia with loss of sensibility in the skin, motor

weakness chiefly seen in the extensors (from the extensors

B T T T
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being stronger than the flexors) and loss of reflexes—all the
symptoms in fact which are found in Béri-Béri. They would
vary only with the extent and part of the cord chiefly
affected—for instance, if the inflammation was situated in
the lumbar region, the legs would chiefly suffer—if higher up,
the respiratory muscles, and higher still, the arms, &c.—all
quite consistent with what has been seen, and detailed in the
cases narrated.

The rectum and bladder are not implicated, but they are
not always affected even in cases of undoubted spinal disease,
while the cedema, which is certainly a striking feature in
most of the cases, can be accounted for, and is suggestive of
very marked implication of the vaso-motor nerves. The
effects produced by cedema when considerable are serious, but
variable, depending on its amount and situation, [ do not
think, however, that it is accountable for the heart symptoms.
The precordial anxiety is [ think due to implication of the
nerves supplying the heart muscle, for the cardiac irritability
and cardiac dyspneea were most sudden and severe in those
cases where there was least outward sign of disease, or where
edema of the body was absent.

The pulmonary dyspnoea which was most common in the
acute dropsical form, was undoubtedly due to acute pulmonary
cedema, which was recognisable during life, and was detected
after death. Sudden death with symptoms of cardiac
dyspneea was undoubtedly due in some instances to cardiac
emboli. Instances of this will be found among the cases.

In this case only one ounce of fluid was found in the peri-

cardium, while in other cases, such for example as Case No.
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12, p. 105, six ounces of fluid was found in the pericardium,
yet urgent cardiac dyspncea was at no time present, though
difficulty of breathing was experienced throughout the
attack. |

The muscles in all the cases seen in post mortems were
pale and flabby, and in those that recovered also, the
muscles underwent rapid atrophy.

This in itself would not prove, without electrical examina-
tion, where the disease in the nervous system was situated.
[t might have been central in the anterior horns of the grey
matter of the spinal cord, or in the nerves connecting the
cells in the anterior horns with the grey matter,

Theheartwasin almost all cases found to be veryconsiderably
enlarged. In the fifteen cases in which the heart was weighed
the average weight was found to be 10 0zs.; in two of the cases it
was I3o0zs., in other two it was 12 ozs, in three others 11025,
and in two other cases 10 ozs.

The most marked changes, however, to which I would draw
attention were found in the spinal cord, and it is these which
have caused me to hesitate in accepting the general view, that
the disease is a peripheral neuritis, and not one due to a central
lesion. As before remarked, the cord in all cases was found
to be in a state of marked congestion, and I will here very
briefly recapitulate some of the facts seen by the naked eyein
some of the cases :—

Case 8. Cellular tissue jelly-like, great congestion of dura
mater.

Case 9. Slight congestion, &c.

Case 10, Congestion and serous effusion, cord soft, &c.
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.origin. Epilepsy, for instance, is characterised by a motor
and sensory peripheral disturbance, with no central lesion to
be discovered even with the microscope after death, in most
.cases, yet it cannot be regarded as a peripheral nervous
disease. It is undoubtedly of central origin. I only refer to
this to show that I think that even where no central lesion
.can be tound in a given case of supposed peripheral neuritis
its central origin would not be disproved. How much more
then would this be the case, with such an array of facts as I
have given in the post mortem result of the cords in the
nineteen cases that I have examined. In the whole of them
there is distinct evidence of cord affection. They were, even
to the naked eye, markedly changed. They were so gross as
not to require the use of the microscope to see them, for in
some—only a few hours after death—the cord was soft and
diffluent with h@morrhages, marked congestion, and exten-
sive cedema, quite sufficient in themselves to cause all the
symptoms. The suddenness and rapidity with which too the
serious symptoms are recovered from, as will be seen in
Case No. 38, are rather I think in favour of the central
cause, such as congestion, than to its being due to degenera-
tive change in the peripheral nerves, the congestion being
more or less rapidly relieved, leaving the cord and its mem-
branes tolerably healthy. Such rapid recovery could not
take place if it were a peripheral degenerative change.
Judging from the symptoms also, [ think the condition can-
not be a polio-myelitis anterior acuta alone. The sensory

phenomena (hyperasthesia and anmsthesia) prove this

clearly. My observations go to prove that it is a cord lesion
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fibrils of that portion of nerve lying betwixt the mixed nerve
and the intervertebral ganglion. “ Here, in this ganglion, the
limit, as it were, is antecedently marked out, so that, when in
-case of long continuance of the disease the ganglion failﬁ., the
posterior roots themselves degenerate, their continuation,
direct or indirect, atrophy, and the atrophic change is
demonstrable as far as the columns of Goll” (see Lancet,
May 1st, page 041).

As regards their other views I am at one with them in
most points as will be seen by my previous observations. I
noted the great enlargement of the heart in some cases, and
its general enlargement in mostly all. = I have also noted the
fact of death being sometimes due to asphyxia, in some
following cardiac dyspncea, in others pulmonary cedema.
Their remarks on disinfection I thoroughly endorse, and the
fact that ancemia has no dependence on Beri-Beri is fully
proved from the clinical study of the disease. The similarity
of the initial stage of all varieties of the disease has been also:
noticed. Whether it is contagious is still, I think, a doubtful
point, but that the wvirus does exist in the soil independent
of the human body, and that its virulence and multiplication
is aided by the congregation of human beings in camps,
barracks, and gaols, is fully proved by observation, but how
and in what manner it is brought about is still a matter for
further observation.

[t is not infectious.

How the poison finds its way into the body is still an un-

decided point—perhaps by respiration as suggested. As

regards treatment, much can be done in ameliorating the
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symptoms and mitigating the severity of the disease in all

cases, except perhaps the acute pernicious form,

SUMMARY.

. It is a disease of the nervous system,

. It is not as a consequence associated with Anm=mia, and

has no dependence on it for its production.

3. It has a premonitory stage of longer or shorter duration.

4. The initial stage is in all varieties very similar.

e

. The differences of the symptoms in different varieties

are due to the intensity of the poison, and extent and
part of the nervous system affected.
There is always atrophy of the muscles at some period

or other of the disease.

. The cause is probably a specific particulate organism

cgenerated in the soil.

Its effects are due to its introduction into, and circulation
in the blood,

It is not directly contagious, but the poison is increased
in its intensity by bringing together cases of the

disease,

10, The poison is diminished in virulence by thinning of

TI.

the cases in a locality ; or in a person affected by
fresh air, a sea trip, or simple removal from the
infected locality.

[ts effects are seen in the motor sensory and vaso-motor

functions.

12. In the absence of microscopical examinations, the chief

ke iy,
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parts affected, according to naked eye appearances,
seem to be in the spinal cord and its membranes.

13. The effect of treatment is most beneficial in the acute
dropsical form, but its good results are seen in all
varieties, They are least apparent in the acute
pernicious form.

4. The poison appears to be cumulative as a certain
lengthened time of residence in an infected locality is
necessary for its production, but the time varies
immensely according to the concentration or intensity
of the virus.

15. The bowels, appetite, or urine, or intellect are not
affected.

16. The heart is in all cases enlarged, and frequently after
death is found filled with clots, especially the right
side.

17. Death when it occurs may be due to cardiac failure, or
pulmonary asphyxia from cedema, or to asthenia, or to
embolism. When sudden it is probably due to

cardiac failure due to nervous influence.

Since the date when this thesis was written, 1889, a con-
siderable amount of attention has been given to the nature of
this interesting disease, resulting in a very valuable mass of
pathological work by various foreign observers, an epitome
of which I have the pleasure of now reproducing through the
kind assistance of my friend, Dr. Gordon Sanders, of Edin-
burgh, for without his invaluable help in the translations of
the various scattered papers, 1 would have been unable to
show in this work the latest views on the disease.
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A. PATHOLOGICAL ANATOMY—

Muira’s observations on the pathology are thus summarized :—

CeENTRAL NERVOUS SySTEM.*—Naked Eye—nothing constant in
brain, cord, and membranes, save blood extravasations In various
places, cedema of pia mater, and increase of fluid.

Microscopic—stained withusual reagents haematoxylin, picrocarmin,
.acid fuchsin, and nigrosin. In three cases he found vacuolation of the
cells in the anterior horn. The vacuoles occur singly or in groups,
greater or smaller size, sharply differentiated from one another, and
always in the neighbourhood of the nucleus ; the body of the cell
is often largely occupied with the wvacuoles, while the nucleus is
little altered.

Corpora amylacea, found in spinal cord, brain, cerebellum, and
peripheral nerves, pons and medulla, staining with bismarck
brown, gentian violet, iodine, saffranin, eosin, haematoxylin, and
Muira holds from their reactions probably very similar to altered
myelin.

The partially obliterated central canal in the spinal cord has no
significance in Kakke.

Hearr.—He agrees as to usual dilatation and hypertrophy.
Coronary arteries unchanged.

Fatty degeneration #of constant. Here he disagrees with Scheube,
but agrees with Baelz.

LunGs.—In one case great cedema of glottis. In three cases
great hyperemia and cedema of lungs, occasional pleuritic ad-
hesions.

KipNEYS.—Microscopic—epithelium  swollen, degenerated and
finely granular.

Tubules filled with homogeneous cylinders or fine detritus.

Stroma filled with small cells, occasional distinct increase of the
connective tissue, injection of small wvessels, whose walls are
thickened.

Glomeruli filled with nuclei, normal size, or enlarged, or diminished
in size from exudation between capsule and glomeruli, evidently a
condition of glomerulonephritis.

SPLEEN.—Generally normal.

SromMacH.— Mucous membrane swollen, hyperazmic, ecchymosed.

Liver.—Generally normal.

* MUIRA.—Beitsdge sur Pathologischen Analonie dev Kakke,  Virch., Archiv.
CXI. Band, Hefl. 2, 5. 361.

e stptt it
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PERIPHERAL NERVES.—Negative in results. :

MuscLEs.—Agrees with Scheube and Baelz in their descriptions,
but questions if these appearances are due to Kakke or ncft,
and finally comes to the conclusion that the question is still
sud fudice.

He finds (foc. ¢it, p. 375) that two general classes of muscular
changes occur in the bodies of Kakke patients. The ﬁrst. set
consist in an appearance of very numerous muscle bundles, of various
thickness, regularly or irregularly discoid in shape, which collect in
the interior of the sarcolemma, so that the sheath becomes diminished
and scanty. - The portions may lose their transverse striation, but
rarely their longitudinal striation. These muscle bundles often occur
with partially spindle or ball-formed swellings, such parts being
very glistening and homogeneous.

There may also be fractures of the muscle bundles in transverse
or spiral form, or masses may occur within the sarcolemma, with or
without transverse striation.

The following are additional Extracts from recent writers on the
Pathological Anatomy of the disease :—

BrAIN,—(Schende®) Considerable venous engorgement of the
membranes, dema of the pia mater, and hyperemia of the brain
substance. Frequently there is an increase of the fluid of the
ventricles, and more or less cedema and ansemia of the brain
substance.

SeiNaL Corn.—(Sekeube.t) If affected shews venous hyperemia of
membranes, and serous effusions into peridural and subarachnoid
spaces.

Corpora amylacea in six cases, but by no means pathognomonic.

In one case degeneration of cells of the anterior horn, but he
regards these as purely secondary.

In one case in which change had advanced very considerably, the
connective tissue of the related spinal ganglion was infiltrated with
nuclei.

(Ruppert.t) Injection of meninges and thickening. Extravasation
of blood, local spots of softening, especially in cervical and lumbar

regions, occasionally softening of cauda equina, and fluid in spinal
canal,

* Virch. Archiv., Bd. g5, S. 146.
T Loc. cil,
1 Dentsch Archiv. fr. Klin, Med., Bd. 27, S. 506.

. L
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NERVES.—Microscopic examination of nerves. Scheube® gives.
elaborate report of their examination. TFinds marked and constant
changes. Stained fresh with osmic acid the nerves show swelling of
the medullary substance, and, at points, strangulation of it, the
myelin splits up and becomes granular, and like fat droplets of
various sizes.  Later there occurs complete absorption of the'
medulla and axis cylinder, so that only the empty and collapsed
sheath of Schwann remains. In hardened sections there is a con-
siderable loss of nerve bundles, exhibiting varying degrees of thick-
ness, and between them atrophied degenerated bundles in groups.
staining with carmine, but showing with difficulty the distinction.
between white substance and axis cylinder.

The nuclei of the Endoneurium are much increased, and within
the bundles marked inflammatory changes occur. The vessels are
often thickened, and the Endoneurium in chronic cases may be
greatly increased, separating the bundles into loculi.

In the twigs of nerves in the muscles the degeneration is least
evident, the fibres may be little altered or even normal.

Scheube* also found the vagus affected. Having reflected that
the condition of the heart in the disease might be due to a neuritis
of the vagus, he examined the trunk and cardiac plexus and the
branches in the large interventricular sulcus, and found a slight
amount of degeneration. Single bundles are seen in which the white
substance had become like balls. Similar changes found twice in
the vagus, once in the recurrent branch, and also in the pulmonary
branches. But the vagus trunk and its branches were not so
markedly degenerated as the peripheral nerves. In one case of
acute emphysema, occurring as a sudden acute distension, he found
a degeneration of the pulmonary fibres. But this requires further
confirmation.

MuscLEs.—*Degeneration in muscle proceeds pari passu with that
in nerves. An atrophy of the bundles, with as a rule, fatty de-
generation, marked increase ot the nuclei, are the most constant
changes. These often proceed to colloid degeneration of the whole
or part of the muscle, the bundle appearing thinned, homogeneous
or split into fine fibrils, The colloid degeneration is seldom seen so
marked as in advanced Béri-Béri. A great increase of the con-

® [rch. Archiv., Bd. 95, 5. 146.  Also Dewtsche Archiv. fr. Kilin, Med.,
Bd. 32, 5. 86, ¢/ seg.
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nective tissue occurs with proliferation of the nuclei,and considerable
inflammatory changes in the vessels. The degenerative changes
may exist in patches, but it is rare not to find some degree of
cirrhosis of the muscle.

HEeART.—Schende® describes heart as showing a fatty degeneration of
distinctive character, and found it always secondary to a neuritis of the
vagus. The degeneration is diffused over the heart muscle, not patchy
as in pernicious anzmia. As a rule it affects the right ventricle more
than the left, but this is not invariable, inasmuch as sometimes the
left ventricle is more conspicuously affected. These changes are
however not universal. In two uncomplicated cases of Scheube, he
notes a condition of diffuse interstitial myocarditis, very similar to
that described by Leyden and others in the heart in diphtheria, and
suggesting an interesting analogy between the two diseases.

These heart changes are of extreme importance, and great fre-
quency in Béri-Béri, but he mentions three cases in which there was
no degeneration in the muscle. This he suggests bears out the
analogy to diphtheria still further.

The alterations in the cavities were as follows :—

Dilatation of right ventricle in 14 cases = 7o per cent.

13 13 both 13 4 5 = 20 T
Hypertrophy of left 5 Bt e =
T 13 both 5 4 g =z 33

There is, in addition, occasional punctiform hzemorrhage into the
endocardium or muscle, endocarditis affecting mitral and aortic
valves found in one case, but this was complicated by syphilis;
otherwise no vegetations.

Ruppertt saw fatty degeneration forming a placenta-like appearance
of ventricle almost invariable. Frequent patchy degeneration of
muscle. Hydropericardium frequent.

Broop VESSELS AND BrLoop.—Lodewyks and Weiss (quoted by
Scheube}) describe endoarteris in the walls of the blood-vessels of
the upper segment of the body, the increase of tissue in the vessels
is very considerable. To this they attribute the heart disease and
hypertrophy, the vessels losing their elasticity, and undergoing fatty
degeneration from loss of oxygen.

Scheube always looked for atheroma. In seven cases the aorta
was healthy to the naked eye. In the remainder there was slight
atheroma, His cases however were chiefly young persons.

* Loc. cif t Loc. cit. ¥ Loc. eit,, p. 171,
F

I
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Broop.—Probably any change observed occurred either post
mortem or in arficulo.

LunGs.—Generally hyperemic and cedematous, but to varying
extent. Emphysema frequent. Otherwise normal. All observers
agree as to this,

LiveEr.—Generally some fatty change in the cells, otherwise no
marked alterations. Schende refers to the presence of small clumps
of cells in the liver, as also in the kidneys, without stating their
significance. They occurred within the interlobular septa.

Kuppert—Nothing important, occasionally nutmeg and fatty.

Kionevs.—Scheube®*—Generally full of blood. Cells show some
cloudiness of nuclei and fatty deposit in the protoplasm, often visible
to the naked eye. Small h&morrhages seen twice in the pelvis. In
some hardened sections a few groups of cells found as a rule
immediately under the capsule. The nature not determined.

In one case complicated with typhoid, small abscesses in the kidney.

SPLEEN.— More or less increased in Scheube’s cases examined in
Batavia. Not constant. In one case enlarged with small tumour. In
another not enlarged, but capsule wrinkled, showing previous en-
largement. It must be borne in mind that malaria may have
pre-existed, and caused enlargement of the spleen.

Rupperi.—No hypertrophy or marked alteration.

InTESTINAL CaNAL.—Venous congestion of various amount, occa-
sional h@morrhages in mucous membrane, and cedema of the tissues.

In Java, Scheube saw occasional follicular swellings of the large
intestine, sufficiently frequent to be looked on as complication.

ParasiTeEs.—Two chief described by some as cause of Béri-Béri,
viz.: (1) Ankylostomum Duodenale and the (2) Trichocephalus Dispar.

Of former Scheube found in fifteen cases—

Ankylostomum, 13 times, 86 per cent.
From five in Kioto, none.

In Japan much less frequent than in Java.

In Kioto found parasite in 135 per cent. of all autopsies.

In Batavia, 882 per cent.

Ernit—Suggested due to Trichocephalus Dispar.

GENERAL ConDITIONS -—Dropsy. T Chiefly in pericardium, also
in pleura and peritoneum.

Punctiform hzmorrhages in pleura and pericardium,

* Loe, cil. t Berl. Kiin. Hock., 1876, p. 614.
T Scheube. Firch. Arckhiv., Bd. g5, 5. 175.
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As a rule cases are uncomplicated. T.
! TABLE. I
Eleven Complicated Cases of Kakke. ‘.
TYPHOIA 1rars snssnzsimihins T e i Wik S
Tuberculosis ........iee et e L g |
Gummatous Encephalitis ....... L e el |
Pleurisy .o : o A e S R !
Follicular we]hng, Large Intr.:ratme e ,
Amyloid Degen. Liver and Spleen, and Kidr.u:} fu!lﬂwmg
1 Peritesticular SUppuration ........ccoocecieeiiaiiiiiianss I
The preceding detailed examination of the descriptions of patho- |
logical anatomy shew that in the opinion of Scheube, Baelz, '
Pekelharing, and Winkler, and others, the greatest changes are to be
fonnd in three sites :—
a. The Nerves. .
The Muscles.

The Heart.

The Nerves show a marked degree of inflammation, affecting more
especially the peripheral nerves, and especially the lower limbs and,
later, the trunk and upper limbs. (Scheube, Baelz and others.) Not
only the motor, but the sensory and vaso-motor fibres are affected;
the cranial nerves as a rule escape, but may also be involved.*
(Telgersman in review of Pekelharing and Winkler’s book.)

The wagus also may be largely affected, but, in contradistinction
to what obtains in the peripheral nerves the trunk is less liable to be
affected than the smaller ramifications.

Muscles.—The voluntary muscles are affected pari passu with the
nerves. A large degree of fatty or colloid degeneration with subse-
«quent atrophy or entire replacement by connective tissue, 1s the rule
in the whole or part of the affected muscles. The lower limbs are
first affected, but the muscles of the rest of the body are affected, the
face not escaping.

The Heart is very extensively affected with fatty degeneration of a
diffused type, implicating generally the right ventricle, but not univer-
sally. According to most observers it depends on the degeneration
of the vagus, especially as regards its smaller branches, as the
muscles of the limb degenerate subsequently to inflammation of the
motor nerves.

The Effusions into the serous cavities and subcutaneous tissues are

e —

* Loc. ctt.
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Plate No. Il

A case of the Dry, or Taralytic variety—in the
convalescent stage. He can balance himsell only with
the aid ot a stick. The patient had already gone
through the Dropsical and the Complete Paralytie
stages before arriving at his present convalescent
condition. He might well, therelore, at a former
period, have passed as the Dropsical or Mixed
form. The attitude is characteristic, i.e., body well
forward, legs spread far apart, knee-joints locked,
and position of the stick, all to form as broad a
a triangular base of support as possihle.
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Plate No. Ill.







Plate No. IV, i

A group of three cases—all suffering from the Paralytic varictv—showing ankle-
drop in all, and marked wrist-drop in one.







Plate No. V.

This plate shows the usual mode of Progression resorted to by
those suffering from the paralytic form, when quite unassisted or
unsupported by crutches—on hands and buttocks. The inco-ordina-
tion of the leg-movements during progression is in severe cases
very marked.







Plate No. V.

This plate shows spasmodic con-
traction of the fingers—from the effort
of balancing himself—in a paralytic
c3se. The patient can manage to walk
only with the help of a stick.

Plate No. VII.

This shows inco-ordination of
the legs with the balancing of the
body by outstretched arms, and
forward position of the body, the
eyes at same time fixed on the
ground. The general attitude is
charactenstic.
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Plate No. X.

This plate gives a front view of the gait, showing the high action, with
ankle-drop and inverted foot in one, and the very characteristic attitude
assumed by the other, in the act of standing.
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