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INTRODUCTORY,

LI &1

Lepra maculo-anesthetica. And thus we hope to
have done justice both to the founders of the
scientific study of Leprosy, and to the clinical
appearances of the disease.

Danielssen and Boeck have also described a
mixed form of the disease, in which nodular
Leprosy is combined with anasthetic. Sometimes
the skin eruption disappears and the nodular form
passes into the anzsthetic, and sometimes, though
much more rarely, the anzsthetic into the
nodular ;: and since, further, the two forms are so
different in their clinical appearances that they
look almost like different diseases, the recognition
of a mixed form might appear to be justified.
But since every case of nodular Leprosy is
accompanied by affection of the nerves and
anasthesia ; and the natural termination of every
case of nodular Leprosy is to pass into the
anaesthetic form, if only, as occasionally happens,
the patient live long enough ; and since the skin
eruptions of the maculo-anesthetic form are
characterized, just as those of the nodular form,
by the presence of the leprosy bacillus, we regard
the transformation of a case of maculo-anes-
thetic into nodular Leprosy only as a sign of the
unity of the two forms, and we delete altogether
the name of mixed Leprosy. Otherwise every
case of nodular Leprosy must, at all events after
some years of existence, properly be called






CaapTeER 11.
NODULAR LEPROSY.

ODULAR Leprosy (Lepra tuberosa, L.
tuberculosa) is usually easily diagnosed by
its characteristic skin affection.

The leprous nodes or nodular Lepromata are
of different size and colour; their consistence is at
first firm and hard; they are but slightly compres-
sible, and show little elasticity. Their form
1s usually semi-spherical, but they are often
oblong. The smallest nodule that we have seen
was not more than 1-2 mm. in diameter, and its
appearance was so little characteristic, that we
had to confirm the diagnosis by excision and
microscopical examination. The larger the
nodules, the more characteristic is their appear-
ance. As they are almost always seated in the
cutis, the epidermis over them is stretched and
shiny ; it is occasionally normal in colour, but
usually at first reddish, later becoming yellow.
The localisation of the nodules is usually char-
acteristic. They are generally first evident on
the face, on the backs of the hands, and on the
dorsal surfaces of the wrists, and next on the
extensor surfaces of the limbs. They are more






NODULAR LEPROSY. 7

with leprosy, in spite of the fact that the poison
has evidently at some time circulated in the
blood.

The face is usually especially characteristic,
as the eyebrows are almost always the seat of
nodules. The nodules are sometimes isolated
though close together, sometimes there are only
one or two, though usually several, and some-
¢ras there are no distinct nodules, but the
eyebrow is infiltrated both in length and breadth,
and of a reddish colour. Even if the infiltration
is not so great that the brow appears thickened,
the reddish colour and the shadow over the eyes
give to the face a characteristic expression, and
one can feel the infiltration, if the brow is gripped
between the thumb and forefinger. In these
cases the hairs persist ; in more severe infiltration,
and where nodules are formed, they drop out.
The forehead and cheeks usually present a
diffuse or spotty redness and burnish, and with
the finger one recognises the infiltration as”an
increased resistance. This discolouration is most
evident on changes of temperature, as when a
patient comes from the outside cold into a warm
room. Not infrequently the suspicion of Leprosy
is aroused by this change of colour, and by the
shadows over the eyebrows, even years before
more definite symptoms appear. But in most
cases one finds distinct nodules in the eyebrows
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NODULAR LEPROSY. 9]

-

and gradually attacks the whole of the outer
margin of the cornca. When this infiltration
becomes greater it appears yellow, as seen through
the conjunctiva running intact over it, and this
gives to the eye a peculiar woe-begone aspect.
[t is quite exceptional for this infiltration to
extend completely round the cornea, for that part
of the limbus directed towards the nose is almost
always free. As time goes on the infiltration
increases, and a low rampart is formed around
the cornea. Sooner or later the infiltration
and nodule formation attack the cornea itself,
in one of three different ways: first, quite
superficially, immediately under the epithelium.
The nodule in this case is always elevated, usually
grows very rapidly till it finally covers the whole
cornea, and may by its height prevent the closure
of the lids. That part of the cornea lying below
or behind the nodule is quite clear. Secondly,
the infiltration may attack the cornea in the form
of a wedge, and form a node which is not so
much elevated as in the previous instance ; and
thirdly, the infiltration may penetrate the cornea
close in front of Descemet’'s membrane. The
result, complete blindness, is the same in all cases
when the nodule covers the pupil. A frequent
accompaniment of this form of the discase is iritis,
or, as anatomical investigation shows, irido-cyclitis.
These forms of iritis run a chronic or sub-acute
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NODULAR LEPROSY, 11

singly, but when closely set may run together to
form large plaques. On the backs of the hands
and fingers nodules are very frequently, and on
the extensor surfaces of the thighs and the front
of the légs almost always, found. The calves
are often also infiltrated as a whole, especially
on the fibular side close above the ankle, and
this infiltration reaches as high as the middle
of the leg; the skin is tense and shiny, reddish
blue in colour, and in this infiltrated part ulcers
resembling varicose ulcers readily appear, which
are as difficult, if not more so, to heal. They are
surrounded by thick elevated walls, may last for
years, and occasionally completely surround the
leg.

Of the mucous membranes, those of the nose,
mouth, larynx and pharynx are affected. The
nasal mucous membrane is affected only in its
anterior part along with the ale nasi and the
anterior part of the septum. If a general infiltra-
tion takes place in this situation, the softening and
ulceration which may ensue lead eventually to the
aisappearance of all the soft parts of the nose;
the bones are never affected. (See Plate [/, a
case in which the leprosy developed in 1848, and
was of the tuberous variety. The tubers dis-
appeared partly by suppuration. In 1857 he
entered an asylum and then presented the same
appearances as in the photograph, He was then
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NODULAR LEPROSY. 13

such cases a very little mucus is sufficient almost
or completely to close the opening, and the
patient may perish from suffocation. Usually an
emetic suffices to open up the hole at once; but
tracheotomy is often necessary to supply air to
the patient, the attacks of suffocation are so
frequent, and since he is already voiceless, he
loses nothing by the operation.

The lymphatic glands (cervical, axillary and
inguinal) in relation to the affected skin and
mucous membrane are always swollen: this
leprous swelling 1s always indolent, and never
goes on to suppuration. Sometimes the glandular
swelling may aid in the diagnosis, if the skin
affection is not absolutely characteristic, though
this is most rarely the case.

The nodules are almost always seated in the
cutis, but they may, though rarely, be placed
deeper in the subcutaneous connective tissue ;
they form then no projections, but the skin over
them is almost always somewhat hyperemic and
bluish-red, and, if the finger is passed over the
place, the thickening or the nodule may be felt
the decper parts. It is in our experience that a
patient who had only this form of nodules was
regarded by a colleague, well acquainted with
the disease, as free from Leprosy, probably
because he did not use his fingers.

From the symptoms described above, the
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injured the nerves, and these nerves may be the
seat of fresh infections, and thus the patient sufters
from repeated painful attacks through a course of
years. This is particularly the case where there 1s
general infiltration of the legs, and is either the
result of repeated attacks of the same, or of the
implication of different nerve branches. The
nodules are often painful when first developed,
but later on sensation is deadened.

Of internal organs, the testicle, liver, and
spleen, are always affected in this form, but we
shall consider them later in the description of
the pathological anatomy.

Before we more closely describe the course
of the disease, we shall first briefly discuss the fate
of the nodules. These usually remain for years
unchanged, growing very little or not at all. The
skin over and around them, or rather its vascular
supply, 1s very sensitive to changes of temperature,
so that the skin, as we have already indicated,
changes its colour with change of temperature
from dilatation of the blood-vessels. The vessels
evidently suffer from the invasion of the leprous
poison. New outbreaks have often the appear-
ance of an ‘“erythema nodosum,” with great
hypereemia. We had once the opportunity of
examining a piece cut out of such an erythema-
like eruption, and found dilated vessels and round
cells, and only after long search a few bacilli.






NODULAR LEPROSY. 17

statements of the patient, and the patients either
observe themselves insufficiently, as may fre-
quently be noted, or they conceal many facts. As
a matter of fact we do not know the earliest
symptoms of the disease. According to Danielssen
and Boeck, the patients often suffer long and
repeatedly, before the outbreak of the disease, from
weakness, with rheumatoid pains and fever. This
the patients frequently corroborate. But we are
inclined to regard these attacks of fever as
indications of the already existing disease. It
appears to us more probable that the disease
begins with some form of local affection which is
so indistinct that the patient himself does not
notice it, or at least lays no weight upon it, and
that these local affections are analogous to others
with which we are familiar, namely, the nodules
which may last for years before new and such
definite eruptions appear, that the disease cannot
any longer be ignored or kept secret. We believe
therefore, that the patients do not really know
when they commence to be ill, and that they date
the beginning of the disease from a later eruption.
If at the commencement only the extremities are
affected the patients may conceal their condition
for years, and through this concealment become so
accustomed to lie, that later it is impossible to
receive from them correct information.

The cases are very frequent in which the
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NODULAR LEPROSY. 19

have no clinical observations ; they appear to cause
no clinical symptoms, or at all events, such in-
definite ones that, although our attention has been
directed to them, they have escaped observation.

The eruptions are of the most varied dura-
tion. Some last only a few days and cause so little
fever that the patients experience no particular
disturbance to health ; they only know that a few
new nodules appear, or that they are sore about
the throat. Others last for weeks, indeed,
months, with remittent fever, the temperature
rising to 40°. Quinine has no effect. During
such eruptions the strength of the patients
is of course distinctly diminished, but when the
eruption is over they recover rapidly and feel
themselves all right again; only they are more
leprous than before, or at least have more
leprous manifestations. The number of eruptions
varies greatly in different cases. Sometimes the
patient has, for several years, several eruptions
every year; in other cases the eruptions appear
only very rarely—one or two in the whole
course of the disease, and they may be very
slight. It appears as if the bacilli in different
cases were of varying virulence, or possibly the
structural conditions are different in different
individuals, so that in some the bacilli (or the
poison) reach the blood more easily than in others.

Therefore the fate of the patient is very
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taken for other purposes, we have never noticed
anything remarkable in relation to the number or
form of the blood-corpuscles.

As in almost all cases of nodular leprosy
nephritis is present, we are inclined to regard this
nephritis as a frequent cause of the marasmus
which ensues. Tuberculosis was formerly a fre-
quent occurrence in our hospitals, where our
observations have chiefly been made. The re-
lationship between this and leprosy we will dis-
cuss later.

The prognosis in the case of patients in whom
the eruptions appear less frequently is more
favourable, and they may live many years.
Either they die from an inter-current disease
or as a result of their nephritis, or they be-
come in time anasthetic, that 1is, according
to our view, they recover. When the nodules
become stationary they ultimately soften, as
described above, and may be absorbed with-
out opening, though this is rare and usually
occurs only with single nodules ; or they burst
and ulcerate; in either case they leave scars.
If this takes place in all the nodules and the
patient is attacked by no fresh eruptions, then
anzsthesia gradually develops as the result of the
affection of the nerves; in the nerves, too, the
specific leprous affection disappears, and there
remains only scar tissue, which by compression
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some years ago, for then the institutions were
over- crowded, and consequently the sanitary
conditions were in many respects unsatisfactory.

In order to give an idea of the frequency of this
complication, we have placed in tabular form at
the end of this work the results of eighty-nine
autopsies (see TasLE I, page 128).

From the statistics there given it is evident
that we have had ample opportunity of examin-
ing the combination of tuberculosis and leprosy.
Most of these examinations were indeed made in
the pre-bacillary era ; but we are satisfied that the
differentiation of tuberculosis and leprosy with-
out an examination for bacilli is by no means
difficult.

As Danielssen and Boeck had described a
leprous affection of the intestine, we gave great
attention to this point, and as we were at the
same time engaged in an investigation on the
pathological anatomy of the lymphatic glands,
we lost no opportunity of carefully examining
these organs. It was during this investigation
that we discovered the characteristic leprous
affection of lymph glands, and had our attention
first directed to the leprous affection of the liver
and spleen, which affections are, macroscopically,
so little evident, that we at first overlooked them.

The leprous and tuberculous affections of the
lymph glands are macroscopically so very dif-
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to cause us to separate the two neoplasms, but
there are many other distinctions. Tubercle is
avascular ; the leproma is rich in vessels ; tubercle
undergoes caseous degeneration, the leproma
never. Anatomically therefore, we are justified
in maintaining a sharp distinction between the
two diseases.

So far as concerns the resemblance between
the tubercle and lepra bacilli, we must not omit
to mention that one almost always finds among
tubercle bacilli some which are pretty long and
somewhat bent; this is never the case among
lepra bacilli. Baumgarten has indicated as a
distinction between them, the fact that the latter
is more easily stained ; according to our expe-
rience this distinction can scarcely be regarded
as sufficient. But the distribution of the bacilli
in the tuberculous and leprous tissue is usually
so very different, the tubercle bacilli being usually
arranged singly, the lepra bacilli always in large
quantities in masses and clumps, that a confusion
of the two diseases anatomically can only be pos-
sible in exceptional cases. Danielssen has re-
peatedly stated in his triennial report of the
Lungegaards Hospital that tuberculosis and
leprosy are such nearly allied diseases that the
one (leprosy) may pass into the other (tuber-
culosis) by a modification of the bacilli, and that
thus the frequent combination of the two diseases
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the bacilli in the sputum came from a ruptured
nodule in the larynx, possibly softened by the
tuberculine treatment. We cannot, therefore, re-
cognise this observation as infallible evidence of
the presence of a leprous lung affection, any more
than that case of leprosy of the lungs described by
Bonome in Virchow's Awchiw, Bd. C.  That
author himself draws attention to the great re-
semblance of the affection to tuberculosis, and as
it is quite evident from his description of the
bronchial lymphatic glands that they were not
leprous, and he notes the presence of giant cells
in the pathological products, we cannot doubt
that it was really a case of tuberculosis.

In the same case there was found an affec-
tion of the spinal cord, from which Bordoni-
Uffreduzzi cultivated on glycerine agar an
organism which he recognised as the lepra
bacillus. Here we may remark in the first place
that we have never seen a leprous affection of
the spinal cord, and have never found bacilli in
it. We must indeed admit that we have only ex-
amined the spinal cord in a few cases, because
there appeared to be no indication for such an ex-
amination, since clinical symptoms do not point to
an affection of that organ, and as in the profusely
nodular cases, affections easily recognised appear
everywhere, except in the liver and spleen, it was
to be expected that an affection of the spinal
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presence of giant cells in leprous products, we may
note that we have received from two foreign col-
leagues preparations in which they believed giant
cells to be present. But we have found, on care-
ful examination of the preparations, that they were
cross and oblique sections of blood vessels, which
with their endothelial nuclei gave the impression of
giant cells. Without the use of a homogeneous
immersion lens it was not possible to make a
definite distinction.

According to our observation there exists a
sharp anatomical distinction between leprosy and
tuberculosis, and there is no such thing as leprosy
of the lungs and intestines, the bones and the
kidneys. In order to establish a differential diag-
nosis in doubtful cases, we recommend in the case
of the lungs and the intestines a thorough ex-
amination of the bronchial and mesenteric glands.
We ourselves have never sought in vain, in cases
of these affections, for tuberculous or caseous de-
generation in the glands, and we have seen in no
single case anything resembling leprous affection
of the glands.

So far as concerns the central nervous system,
Danielssen noted that he had several times seen
acute hydrocephalus in leprosy. We once saw
severe cerebral symptoms with maniacal attacks.
The patient, who was taken into a lunatic asylum,
left this later, cured. Other indications of an






CuartEr Il
STRUCTURE OF THE LEPROMA.

THE leprous nodes have on section a smooth,

white, glistening surface, if they are still
sufficiently young. If one examines, microscopic-
ally, sections or teased preparations of fresh
nodules, one sees little else but cells, with distinct
nuclei, usually of the size of a white blood corpus-
cle, or rather larger. There are also a few larger
so-called epithelioid cells, with larger nuclei, and
among the cells, fragments of connective tissue
and of blood vessels. With a higher power, one
sees in the fluid of the preparation small straight
rods, which are not destroyed by addition of
potash. These are the lepra bacilli and thus
were they first discovered in the year 1871.

If one teases out preparations in osmic acid
solution, or soaks a nodule in the solution some
hours before teasing, the rods are coloured faint
brown, and one finds them lying mostly in the
cells (Plate V1, Fig. 1). If one adds water to a
fresh preparation, the bacilli move actively ; even
in the cells swollen up with water, one sees the
bacilli moving ; and this led us to regard them as
movable, although we at the same time indicated
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and in the cornea, indeed, the vessels must be
newly formed. Here the vessels penetrate into
the cornea before the nodule forms, and round
these vessels, penetrating into the cornea, there
are always visible collections of cells which are
apparently migrated white blood corpuscles (Flaze
Vi Fig 4).

One meets also in old nodules, among apparently
only unproductive elements, blood vessels sur-
rounded by young cells (Plate VI, Fig. 5).dthis
appears definitely to favour the view that the
tumour cells are, at least for the most part,
migrated blood corpuscles. These results have
been obtained by examination of fresh nodules,
and of those hardened in Miiller's fluid. As we
have recently, while hardening the nodules in
Fleming’s chromic and osmic acid mixture, and
staining the sections with hematoxylin, been
unable as yet to find any mitoses, and further,
have found, by bacillary staining of an old section
from a corneal node, an appearance like Plate V7,
f7g. 7, we must maintain provisionally that in
the lepromata the new formations are, at least
chiefly, formed by the immigration of white blood
corpuscles. As the round cells infiltrate the con-
nective tissue, the fibres are pressed asunder,
and form a network closely resembling that of a

lymph gland with nuclei in the angles (Plate V1,
Fg. 6).
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filled with brown granules (Plate V/II//, Fig. 1).
One sees here definitely the cell nucleus in the
middle of the brown granular materiall.

We have described these elements as we first
observed them in fresh and carmine-stained pre-
parations, in which they stand out very definitely,
as the brown masses do not take up the carmine
stain. These brown elements, if one knows their
characteristic appearance, may very well serve
as diagnostic indications for leprous affections,
for, according to our experience, one never fails
to find them except in very young nodules.
Since the discovery and easy recognition of the
lepra bacillus, they have indeed lost their value as
diagnostic signs, unless one is examining perfectly
fresh preparations. Laterinvestigation has proved
that these brown clumps are nothing else but col-
lections of lepra bacilli broken down into granules,
and they have received from Neisser the well-
chosen name of “globi,” as they usually appear in
spherical form. Unna declares, in accordance with
his view of the position of the lepra bacilli outside
the tumour cells in the lymph spaces, that these
“globi” are collections of bacilli in the lymph
vessels, and that the vacuoles have arisen from
the falling out of bacilli in the middle. [n par-
ticular, Neisser, Touton, and we, ourselves, have
opposed this view, in that we have all seen the
bacilli definitely in the cells, and have figured them
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vacuoles would be absent in many “globi,” and
that in others which have developed from multi-
nuclear cells, several vacuoles would be found.
That appears, at least, the simplest explanation of
their presence. But there are certain very small
“globi” with vacuoles, such as are represented
in Plate VI, Fig. 2, ¢, and those small vacuoles
can scarcely represent nuclei; small “globi”
may however arise, as is evident at x and 4
of the same figure, from clumps of bacilli in the
cells. The vacuoles of the larger ‘“globi” of «
and x* may indeed possibly represent nuclei, but
not the vacuoles in Plate I'/J, LB Vol e
nor the vacuole in one of the small * globi” in x.
Possibly the vacuoles are also the result of a
specific degeneration, either of the bacilli them-
selves, or of the cell protoplasm lying in the
middle of the group of bacilli, but on this we
would rather not express an opinion.

We have repeatedly demonstrated the position
of the bacilli 7z the cells, and explained them
in diagrams, but in many preparations it is
impossible to distinguish where the baci]l; lie. The
best method of definitely noting their position,
which we know, appears to be the fixing of small
nodes or small pieces of organs in Fleming’s or
Miiller's fluid, with subsequent dehydration and
hardening in alcohol ; sometimes one gets excel-
lent preparations by simply hardening in absolute
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manner and method of the primary infection of
the organ, we must devote our attention to the
search for discoveries like those described above,
and to the localisation of the bacilli in general, in
order to form an idea of the method of action of
the baciili.

As we have already noted, we found in the
examination of an excised piece of a recent
eruption, in a nodular case of leprosy, chiefly,
round cells surrounding dilated vessels, and
only after long search, a few bacilli. 1t thus
appears not improbable that during the eruption a
toxin (which is circulating in the blood), and only
a few bacilli, escape from the vessels at various
places, or, it may be, only the bacilli, which produce
the toxin locally ; that further, the toxin causes
the emigration of white blood corpuscles, and that
the escaped bacilli only after some time slowly in-
crease in number and gradually fill the cells.
From the presence of the bacilli in the endothelium
of the vessels and in the connective tissue cells,
one may speculate that the bacilli are passively
forced into them by the blood or lymph pressure ;
we have certainly found, in the testicle referred to,
bacilli free between the red blood corpuscles in the
vessels (Plate X, Fig. 7). Such a fresh erup-
tion may remain stationary or slowly develop into
a nodule, or it may apparently completely dis-
appear, and only after several years again become
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peculiar anatomical conditions, for it is very striking
with what varied frequency eruptions appear in
different patients, That the bacilli in the nodules
are all of them dead, as has been assumed, we
cannot admit, so long as the nodules still grow. It
appears to us preferable to ascribe the character
of the disease to the relative benignancy and slight
viability of the bacilli, as Unna has already sug-
gested. As we believe, as explained above, that
the bacilli lie almost exclusively in the cells, the
question arises whether the cells digest the bacilli,
or not. As we often find cells with only one or
two bacilli, and as we find in most cells balls or
clumps of bacilli, we must admit that the bacilli
multiply in the cells. In some cells the bacilli
remain lying in separate collections, in others they
fll the entire cell body, but they never penetrate
into the nucleus. Finally, the bacilli break down
into small granules, and this breaking down cor-
responds, according to our view, to a degeneration
of the bacilli. Unna and Liitz have indeed stated
that this granular appearance of the bacilli is con-
stant, and is a mark of their structure, that they
really consist of small rows of cocci, and Unna has
therefore described them as coccothrix. This
actual (!) structure of the bacilli, however, only
becomes evident under the action of free iodine.
But we have seen in our preparations, however
they were treated, smooth and granular bacills
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organs favours this disintegration. As we have
anfortunately not been able to cultivate the bacillj,
it 1S at present impossible to form a conclusion.
At all events, we regard the transformation into
granules as a degeneration, and believe that the
bacilli thus altered are dead.

In the skin nodules we have only once found
bacilli in the epidermis; this was in a nodule
with many fissures in the epithelium, and partly
covered with exudation. We have not been able
to decide from our preparations whether the bacilli
lie 2z the epithelial cells or only éefweer them,
possibly enclosed in wandering cells.* Touton
found bacilli in the epithelium of the sweat glands,
and he and Unna in the hair sheaths also ; this
situation of the bacilli we have never observed
with certainty, and it can only be exceptional, and
can scarcely give origin to a “ constantly flowing
bacterial spring,” as Unna suggests. Asa rule, no
bacilli are found in the epithelium.

Of the presence of bacilli in affections of the eye,
it may be said in general that everywhere, where
infiltration is present, bacilli are found. In the
clouding of the upper part of the cornea described

*In a nodule, with exudation, which we have recently ex-
arined, we have found bacilli in the epithelium, and there
are in several places distinct leucocytic nuclei in the bacillary

groups, thus showing emigrated cells with bacilli in the
epithelium.
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which, on the one side of the scar, no actual
nodules, but only a clouding appeared, and we
were later able to examine the eye anatomically.
The nodule reached like a rampart close up to the
scar, and all its cells were full of bacilli, On that
side of the scar in the clouded part of the cornea,
there were found only a few scattered cells con-
taining bacilli ; no vessels had penetrated the scar,
and only a very few cells had succeeded in making
their way through. The treatment is therefore a
very desirable one in order to preserve the pupil
free. We have been able to prepare no bacillary
preparations from the 7efsna, as we have not seen
the affection since the discovery of the bacilli : the
two brown clumps which are figured in Plate V17,
£7¢. 3, lay in the outer granular layer of the retina.

As already indicated, the testicles are affected
with leprosy in all nodular cases. The affec-
tion is both inter-tubular and intra-tubular, In
a testicle only slightly affected, we found bacilli
everywhere in the endothelium of the vessels, and
in several dilated vessels white blood corpuscles
filled with bacilli (Plate X, Frgs, 5 and 6);
and in some places also bacilli lying free between
the red blood corpuscles (Plate X, Fio. il
At the same time, and especially where the affec-
tion is more marked, the bacilli penetrate into the
seminal canals, and lie grouped in their walls
around the nuclei (Plate 7X, Figs. 4 and 5, Plate
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permeable, but penetration is evidently more diffi-
cult, for the lymph vessels leading to them are
dilated, especially those of the lowest and most
swollen glands. '

With great patience and moderate pressure one
can succeed in artificially injecting the lymphatics
without causing extravasation, [t may even be
the case that only one, or at most one or
two ampulle are affected. Microscopically the
ampullee and trabeculz are found more or less
filled with brown bodies or globi. These are
evidently lymph cells which have become filled
with bacilli and their degenerative products—
granules,

One could hardly have a better demonstration
of the functions of the lymphatic glands, as filters,
than in these leprous glands.  The circulation
through them is not arrested : nevertheless, the
glands retain the infectious product, and if it pass
one gland it is arrested and retained in the next,
Sometimes the quantity of this infection is SO
small that one or two ampulle are sufficient to
retain the whole of it. This indicates that the
circulation in the gland does not take place ex-
clusively through the lymph sinuses, but that the
lymph reaching the gland must at once enter the
ampullee. A similar process is seen in tubercular
lymphatic glands, in which one often finds only one
or one or two ampulle infiltrated with tubercle,

4
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We said above that the finger joints appear
enlarged on account of the atrophy of the shaft of
the bone. In some cases, however, the joints,
especially the ankle, show changes which must
either be regarded as ‘he remains of the rheuma-
toid affections of the eruptive period, or as trophic
articular changes, corresponding to those seen in
Tabes dorsalis. We have seen ankles and knees,
but especially ankles, presenting such an appear-
ance. In some cases PoSt mortem examination
shows widespread tuberculosis of the synovial
membrane and of the ends of the bones, which
we shall refer to more particularly under the
pathoicgi-:al anatomy.

As we have already mentioned, the eyelids can
no longer be closed on account of the paralysis of
the orbicularis palpebrarum, and consequently the
under part of the cornea remains uncovered during
sleep. This leads to a punctiform drying of the
epithelium of the cornea, and further, to an injec-
tion of the conjunctivee at ihe under margin of thc
cornea: then the vessels gradually attack the
cornea, which becomes opaque, at first around
the xerotic spots, and later in its whole under
part, L may goi on to ulceration with rup-
ture of the cornea and prolapse of the iris, and
finally to complete atrophy of the globe. Asa
cesult of the paralysis, the lower lid is always
ectropic, at first at its inner end, and later, com-

5
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atrophy, and necrosis of bone—appear. Some-
times, though rarely, there are several macular
eruptions after the disappearance of the earlier
maculz, or there may be an eruption of nodules.
If then, these eruptions are auto-infections, they
are evidence in favour of the unity of the disease,
in spite of the difference in form.

Where the bacilli come from, in these, so to
speak, later eruptions, when there is no skin
affection, it is difficult to say with certainty.
In a case of maculo-anzsthetic leprosy We
found the inguinal glands leprous, although no
skin eruption was present. Possibly, then, fresh
eruptions develop from the glands when the
original skin eruption has disappeared, ~ Thus
the specific leprous affections gradually dis-
appear, and only their results remain—-in other
words, the leprosy is healed. Most maculo-anas-
thetic patients become in time purely anzsthetic ;
they no longer suffer from leprosy, but only from ils
results. The late eruptions show, however, how
difficult it is to define the fact of recovery, for
when all externally diagnosable signs of actual
leprosy are gone, bacilli may still remain some-
where in the body, in the lymphatics, or possibly
in the liver and spleen.
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tions showed a marked increase in the number
of Langerhans’ cells in the epidermis, which,
indeed, we expected, since we agree with Ranvier
in considering them as wandering cells, and not as
nervous elements. Definite changes in the cuta-
neous nerves were not evident.

Microscopical sections from an older spot
(perhaps two years old) show here and there
- fltrations in the cutis—especially around the
vessels, consisting of epithelioid, round and spindle
cells. Bacilli were found here and there—one or
two in each infiltration. In the lumen of one small
vessel we found a collection of round cells, with
a bacillus among them ; and on the inner side of
the wall of another vessel we saw a similar
appearance.  Gold preparations of this macule,
which was definitely ancesthetic, showed slight
changes in the small nerve twigs in the cutis, less
marked precipitation of the gold salt in the nerve
fibres, and a number of Langerhans’ cells.

Sections from a very old anasthetic macule
showed only very slight infiltration along the ves-
sels : the cells were mostly spindle-shaped ; only a
few were round or epithelioid. In most of the
sections no bacilli were found; in some, one oOr
two distinct bacilli and some granules, taking the
same stain.

The maculee are therefore like the nodules,
leprous infiltrations of the cutis, consisting of






PATHOLOGICAL ANATOMY. 71

——

. another, where the foot was amputated for
gangrene, the small peri-articular nerves also
showed degeneration.

Danielssen found, in some Cases, changes in the
spinal cord which, using the methods of investiga-
tion then at his disposal, he regarded as degenera-
tions and inflammations of leprous origin.

Armauer Hansen, Neisser and Leloir have
not been able to find any leprous affection of the
cord. The cases with changes mn the cord, de-
scribed by Langerhans and Steudener, were, in
our view, not leprosy. Tschiriew's case, Lepra
tubero-anasthetica, presented no marked changes.

Looft has found, in two cases of maculo-anaes-
thetic leprosy, degeneration of the posterior
columns, atrophy of the posterior roots and
fibrous degeneration of the spinal ganglia, with
disappearance of the medullary fibres, and changes
in the nerve cells. In these two cases the affec-
tion appeared to be primary in the ganglia, and
secondary in the cord. Lepra bacilli were not
found in either case, but Chariotti found them
once in the cord, and Suderkowitsch in the
spinal ganglia.

From all this we can only conclude that the
cord is affected in some cases, in others not;
definite clinical symploms are absent, and where
they suggest a central cause, they may be equally
well ascribed to a peripheral neuritis.
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muscular atrophy, we have found that the changes
begin with a multiplication of the nuclei of the
Perimysiune nleri., which becomes thicker and
thicker : at the same time the muscle fibres
become thinner, they retain their transverse
striation, and some break up into dises, The
greater the thickening of the perimysium  the
thinner become the muscle fibres, so that one
must regard the process as an atrophy due to
pressure.  The intra-muscular nerves showed
interstitial neuritis.

Where the atrophy was very pronounced, as in
the small muscles of the hands and feet, the
muscular fibres had completely disappeared, and
only fat and connective tissue remained. We
found no bacilli, not even in sections of very early
stages of the process, where the larger nerve
branches, relating to the part, contained numerous
ones, either in so-called mixed or in true tuberous
cases. We must therefore with Hoggan regard
the muscular affection in leprosy as a secondary
one, caused by neuritis. We have tabulated at
the end of this work the results of thirty-six post-
mortems on maculo-anesthetic lepers (see TABLE
11, page 138).

In those thirty-six cases we find szzple menInNg s
twice, ubercular meningitis once, sollary tubercle
in the cevebellum once, and hydrocephalus 1nler s
twice. The protocol notes nothing further.






PATHOLOGICAL ANATOMY. 75

tuberculosis is much rarer In the maculo-
anaesthetic form, than in the nodular, it s certainly
not the case in our leper hospitals.

So far as concerns the necrosis of the bones, the
panaritii and periostitides, we have found in
them nothing specific; we have often sought for
bacilli but always in vain. Pyogenic coccl,
usually the staphylococcus aureus, We have found
both microscopically and in cultivations.

The mutilation of the bones may occur from
concentric atrophy alone, as demonstrated by
Prof. Hjalmar Heiberg (Klnisk arbog, [1T).
The phalanges of the hands and feet, the bones of
the metacarpus and metatarsus, and even the
carpal and tarsal bones, diminish in all their
dimensions, evidently from trophic changes, the
result of the neuritis,

We have been able to examine anatomically a
few of the cases of articular affection referred to
above, but we have not seen instances of the
acute affections on the post-mortem table. R.
Thoma has described clinically and anatomically
a case of lepra tuberosa (Virchow's Arckiv, Bd. 57)
in which first the elbow, and later the knee joint,
was affected. Examination of the knee joint
showed an inflammatory irritation of the nature of
hazmorrhagic gonitis. Where we have noted joint
affections in the maculo-anzsthetic form we have
only noted a condition of hydrops. The chronic
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flabby and loose or thickened, and further, slight
irregular thickening of the synovial membrane,
and thickening of the ends of the bones.

We have also in some cases examined the
tendon sheaths: but never, even when contraction
had existed for a long time ‘did “we' find
any anatomical changes, which pointed to a
tendo-vaginitis. Leloir and Wolff have noted this
clinically, but we have been unable to confirm their
observation.

The pemphigoid bulle we have repeatedly
examined, and never found lepra bacilli in their
contents ; both microscopically and on culture we
have found only pyogenic cocci, usually the
staphylococcus aureus.  Miiller found (according
to Neisser, Virchow's Archiv, Bd. 103)lepra bacilli
in the contents of a pemphigoid bulla. This was
probably a mere accident. For other morbid
changes found in maculo-anzsthetic leprosy the
reader is referred to TaBLE I, page 128.

Maculo-anaesthetic leprosy is thevefore character-
ized by an infection of the skin and nerves direct-
ly caused by the lepra bacillus, and by secondary
tropho-neurotic affections of the muscles, bones, and
joints, the skin and organa sensis.

As is clear from the description of the two
forms, the leprosy bacillus is found in the
leprous products in both, though in much greater
quantity in the nodular than in the maculo-
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disease, especially the eruption, gives to it evident-
ly the character of an infectious disease. In the
nodular form, where the bacilli are present in
millions or milliards, the eruptions or auto-
infections are frequent ; in the maculo-anasthetic
form, where their number 1s comparatively 1n-
significant the eruptions are rare.

Does this difference between the two Jforms
depend on a difference n the wvirulemce of the
bacilli? This readily suggests itself. — But if
so, this virulence is capable of very rapid
changes. We have seen a case of maculo-
anzsthetic leprosy, which probably arose by
inoculation from a very severe case of nodular
leprosy, since the patient some years before the
outbreak of the disease had for a long time shared
the bed of a nodular leper. In this case the
virulence of the bacilli must have been at once
diminished on their inoculation on another
organism. And since it also happens that a
maculo-aneesthetic case may on a fresh eruption
become nodular, the bacilli must be able by
cultivation in the organism to re-acquire their
powe~  Both are possible, but the virulence
of the bacilli seems to depend, not so much on
any constant character of their own, as on the soil
in which they live.

Now it is a remarkable fact that in certain
regions in Norway the nodular form predominates ;
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lymphatic glands, or a thorough investigation of
the sense of touch, have always been sufficient to
establish a diagnosis. Even in comparatively,
recent cases there may almost always be de-
rected some loss of sensation in the fingers and
toes ; sometimes 1t IS first evident on the wrists
or back of the feet. For this investigation one
must either use callipers, or very slight stroking,
since deeper pressure can be at once perceived.
As a rule, the macula themselves are somewhat
inmsthetic.  We recollect once seeing a syphilitic
eruption exactly resembling the leprous maculee,
but here the history cleared up the diagnosis.
Maculo-anasthetic Leprosy may in its later
stages be confounded with syringo-myelia, as
Charcot has already noted in giving the points of
distinction between the two conditions. If the
macule are no longer present, careful investiga-
ion will often enable one to recognise their
previous presence by finding areas of skin, especi-
ally on the upper arms, the back, the thighs and
calves. which are somewhat paler than the sur-
rounding skin, and in which sensation 1s somewhat
blunted. We have thus frequently recognised the
previous presence Of macule in patients who
themselves knew nothing of them. Zambaco
Pasha has stated that certainly many of the cases
described  in France as syringo-myelia and
Morvan's disease are cases of Leprosy ; that
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stated, both forms may recover, since all leprous
products may disappear without any fresh ones
appearing. /1 nodular cases this is @ very rare
cxception, while it is the rule in the maculo-anaes-
shetic. Recurrent outbreaks are almost invariable
in nodular cases, and in them, too, nephritis 1s an
almost constant occurrence. Patients rarely live
more than eight or nine years after the definite
outbreak of the disease. As already remarked, we
cannot state that Leprosy of itself is responsible
for the end : we are rather inclined to regard the
nephritis and other complications as the direct
cause of death. The patients usually die long be-
fore the disease has run its course. But in the
maculo-anesthetic form the cure of the Leprosy is
almost invariably the result. What remains, how-
ever, after the cure of the leprosy, is very different.
We have occasionally a complete subject with
vigour and good health, but usually only a miser-
able rudiment of a human being, with more or less
paralysed and deformed hands and feet, with un-
closable eyes, of which the lower part of the cornea
is opaque, and from which the tears run down over
the cheeks, and with paralysed facial muscles un-
able to close the mouth, so that the saliva con-
stantly dribbles from it. Such cases may, however,
live long and reach great ages, if under such circum-
stances this can be looked upon as any advantage.
They die usually from some intercurrent disease.
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were not able to find any convincing evidence of
the power of . fection of the disease but several
of its limitations to certain families, they drew the
conclusion that Lepra, as they called i, might
appear spontaneously, that is to say, that the san-
guineous dyscrasia which led to leprosy could be
developed under unfavourable conditions of life,
but that it was in most Cases hereditary. It must,
however, be noted that Danielssen always regarded
Leprosy as a specific disease, described it as such,
and sought for a specific cause, and the fact that
he did not find it must be ascribed to the circum-
stance that microscopical technique and micro-
scopical aids, especially the immersion lens, were
at that time either insufficiently developed, or not
yet discovered. The teaching of Danielssen and
Boeck was everywhere adopted, especially their
view of the heredity of the disease. The fish diet
and damp cold theories are only attempts to €x-
plain the so-called spontaneous development of
the disease, and they are founded on the fact that
Leprosy is chiefly present in littoral districts and
on islands.

Of other Norwegian investigators, the late Dr.
Hjorth held the view that Leprosy could not be
ascribed to a specific cause, and that it was cer-
tainly not hereditary. Dr. Holmsen regarded it
as a specific miasmatic and non-hereditary disease,
and finally Prof. Lochmann stated that it was
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specificity of a disease, that is, 1ts development
through the action of a poison, might be incom-
patible with heredity. Since the discovery of the
Lepra bacillus and its recognition in all leprous
products, it 1S NOW everywhere admitted that it 1s
the cause of the disease, and it would therefore be
superfluous to indicate which of all the symptoms
of the disease point to its specific nature. All
this was shown in a communication made by
one of us to the Copenhagen Congress in 1884.
We start then from the assumption that Leprosy
s a disease caused by the Lepra bacillus, although
it is as yet not strictly scientifically proved, since
:oculation on man and animals has not been
definitely successful.

The question as to heredity now is, Can the
lepra bacillus be conveyed by heredity. This is
Baumgarten’s view ; he holds that both Tubercu-
losis and Leprosy are thus spread, that the bacilli
of both diseases may be transferred to the children
and there remain dormant, but that they can
thence be conveyed to another generation, and
from it to a fourth, fifth, etc. generation, and then
in the third, fourth, etc. generation become once
more active and cause the disease. We see at
once that this is only a modification of Biedenkap's
heredity, a peculiarity of the organism which
finally becomes evident as Leprosy. In place of
his undiscovered peculiarity, we have undiscovered
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may be conveyed from parents to children. Such
are the Achorion Sehonleini, and the Acarus
Scabier. But this is no hereditary communication,
it is simply a present from the parent to his child.
But, it is objected, if the parasite 1s conveyed
through the organs of generation during copu-
lation, then it is no longer a present or an
‘noculation, it becomes hereditary. This appears
¢ us a rematkable argument, that conveyanee by
means of the organs of generation can change the
nature of the parasite and convert it into an
anatomical constituent of the organism of parent
or child. A parasite remains always a parasite,
and since its conveyance from one adult to another
is called infection, we cannot comprehend why
its conveyance to an ovum Or a foetus should be
indicated by another name. Were Baumgarten's
hypothesis correct, it should certainly be called a
hypothesis of latent infection, and not a hypothesis
of heredity. We said above that we knew of no
specific disease which was hereditary. To this it
will naturally be objected that syphilis 1s a
typically hereditary disease. But we reply that
syphilis is a disease communicable to children,
but that it is not hereditary, and in order to
maintain this statement we only need to place
in parallel the phenomena of the conveyance
of hereditary peculiarities and those of the
communication of syphilis to children, in order
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the occurrence of the disease. We have indeed
sought above to point out the possibility that
the lepra bacillus is attenuated in the maculo-
anzesthetic form of the disease ; but we know of
no phenomenon which would allow us to assume
that the bacillus could occasionally become quite
innocuous, and call forth ze symptoms of disease.

All this, however, proves nothing against the
hypothesis ; and it is always a dangerous thing to
use a simple absence of knowledge either to con-
tradict or to found a hypothesis.

But we think we can supply an almost
incontrovertible proof that Baumgarten’s hypo-
thesis is wrong. It is well known that the
Belgian Father Damien became a leper in the
Sandwich islands. If the Father was of pure
Belgian ancestry, and his disease was caused by
latent hereditary bacilli, then these bacilli must
have been at least several hundred years old,
unless one assumes that one of his nearer ancestors
had had connection with a leper, and that in this
way the Father had acquired his bacilli. Against
this is the explanation that the Father who tended
the lepers on Molokai, with self-sacrificing love,
was, through some want of care or caution, infected
as he went in and out among the lepers. The
choice between the two explanations does not
appear to us a difficult one.

The view of the non-communication of leprosy
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on the increase, and this would probably have
been the case throughout the country, had many
cases not been removed from their homes to the
asylums ; as, for example, in Soendfjord. Here
there were, in 1856-60, 214 new cases, 116 deaths,
211 sent to the asylums ; number of cases 1356,
431 ; 1860, 306. If we examine in this way the
numbers in the different districts, we find every-
where that decrease of the disease depends on the
numbers isolated in the asylums. Where isolation
was insufficient or absent, there was no decrease,
but either the numbers increased or remained
stationary ; where, on the contrary, isolation was
thorough, the decrease was invariable. This can
only be explained in one way, viz., that isolation
is the cause of the decrease, and isolation can
only have effected improvement by removing
from the homes of the people the sources of in-
fection. Further, during the next five years, the
number of new cases in those districts where
isolation was good continued to sink: where there
was none, or it was insufficient, the numbers either
rose or remained almost stationary. We will
once more compare Nordmoere with Soendfjord.
In Nordmoere, in 1856-60, 81 new cases, 14
sent to the asylum; 1861-65, 88 new cases. In
Soendfjord, 1856-60, 214 new cases, 2II sent
into asylums; 1861-65, 146 new cases.

We consider it superfluous to point out further
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THE RESULTS OF ISOLATION IN NORWAY.

| MNumber at end of

Total at com- Rt : Year. Total at
Year. m;;m;in:rr‘u Mew Cases. | Died.s | Cured. g]r:ﬂ::l At Home.| ﬁylllf:ms c‘:‘ljn:f.f
1856 —- 238 P r ?2 | 2598 | 235 | 2833
1857 | 2833 242 ° | 293 3 | 15 | 2339 | 427 | 2766
1858 27606 210 224 3 3 | 2204 | 475 | 2769
1659 | 2769 |- 239 213 8 7 | 2267 | 523 | 2790
1860 2790 210 251 I 6 | 2218 | 539 | 2757
1861 2757 219 230 6 I4 | 2025 | aar [ogeg
1862 2739 211 215 5 I1 | 2009 | 698 | z2707%
1863 | ' 2707 196 102 5 4 | 1947 | 749 | 2696
1864 | 2696 201 202 — S | 1914 | 781 | 2695
1865 2695 201 205 5 8 | 1910 | 7472 | 2682
1866 | 35682 203 214 3 Ic | 1879 | 795 | 2674
1867 2674 200 191 8 4 | 1876 | 787 | 2663
1868 | 2663 200 210 6 7 | 1865 | 788 | 2653
1869 | 20653 183 109 10 I3 | ©820 | 787 | =26c7
1870 | 2607 187 203 4 13 | 1762 | 764 | 2526
1871 | 2520 170 238 2 16 | 1681 | 4747 | 2428
1872 2428 i 205 5 10 | 1627 | 708 | 233s
1873 | 2335 129 177 9 || 27 | 592 | 632 | 2264
1874 | 22064 137 183 6 g | 1566 | 643 }=22o9
1875 2200 134 203 ; I4{ | 1400 | 623 | 2122
1876 | 2122 115 187 3 6 | 1440 | 613 | 2053
1877 | 2053 110 163 2 7 | ¥372 | 629 | zoox
1878 2001 105 140 10 3 1341 613 | 1959
1879 1950 88 162 g 1o | 1277 | 602 | 1879
1880 | 1879 72 150 7 7 | 1178 | 617 | 1795
1381 1795 bo 104 5 8 | 1002 | Go8 | 1692
1382 1692 66 137 IT 7. |fxebr | 553 .- | 161
1883 161 8 :

4 7 L2y 9 § | To22 | 535 | 1557

1884 | 1557 55 S litraol liire SN A gt | Erg | 16
1885 | 1463 71 146 0 12 S55 (| 522 | -x35%
1886 | 1377 48 135 | E6 9 | 748 | 52z | 1270
1887 1270 47 i G 2 3 794 | 514 | 1218
1858 1218 27 09 8 | 631 | 524 | 1156
Igﬁg 1150 27 86 0 12 55I || 530 | 1o8I
I gaJ 1081 10 122 6 2 447 | so7 054
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