Actinomycosis of the colon, liver, and lung / by R.F.C. Leith.

Contributors

Leith, R. F. C.
University of Glasgow. Library

Publication/Creation
[Place of publication not identified] : [publisher not identified], [18947]

Persistent URL

https://wellcomecollection.org/works/hwh7qjc5

Provider

University of Glasgow

License and attribution

This material has been provided by This material has been provided by The
University of Glasgow Library. The original may be consulted at The
University of Glasgow Library. where the originals may be consulted.

This work has been identified as being free of known restrictions under
copyright law, including all related and neighbouring rights and is being made
available under the Creative Commons, Public Domain Mark.

You can copy, modify, distribute and perform the work, even for commercial
purposes, without asking permission.

Wellcome Collection

183 Euston Road

London NW1 2BE UK

T +44 (0)20 7611 8722

E library@wellcomecollection.org
https://wellcomecollection.org



http://creativecommons.org/publicdomain/mark/1.0/







ACTINOMYCOSIS OF THE COLON, LIVER, AND LUNG. 123

plained occasionally during the early part of the year of
feeling somewhat uneasy and out of sorts, but did not think
much about it

Present illness—On the 15th June he was seized with
a severe pain in the abdomen, and a painful swelling appeared
in the right iliac fossa and extended upwards and inwards
towards the umbilicus. He was feverish and had a short dry
cough, but his lungs were apparently quite healthy, as Dr.
Norman M‘Kie, who saw him at this time, found no abnormal
physical signs. In ten days the swelling and pain had
disappeared, and he was sufficiently recovered to resume his
work early in July. His friends state that his cough and
expectoration returned towards the end of August, that he
had considerable nasal discharge, which had been present
more or less since May, and that he appeared to be losing
flesh. He stated himself, however, that he hardly noticed
his cough, and that it was so slight that he could scarcely
say how long it lasted. He continued well enough to remain
at work, but was conscious of a vague feeling of weakness
and discomfort in the right side. A distinet pain came on
gradually in the right loin behind, and with it a swelling, but
he continued to work until the 12th September, when the
pain and weakness had become too severe to allow him to do
so. Dr. M‘Kie saw him again on that day and the next four
or five days, and considered his condition to be so unsatis-
factory that he advised his removal to Edinburgh. The
swelling in the abdomen was larger and higher up than
before, the pain continued and became more severe, there
was some sickness and vomiting, the temperature kept 1° or
2" above normal, and there were some coarse crepitations
towards the bases of the lungs, with cough and some purulent
expectoration.

Hebits—DPatient was a quiet, reticent young man. He
had pretty long hours. His appetite was excellent until
lately, when it became poor and capricious. He was very
fond of confections, and was very frequently seen to chew
them, as well as peas, dry grain, corn, and barley, which he
was in the habit of carrying about in his pockets. Large
stores of grain were kept on the premises in which he worked,
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being anterior in the line of the ascending colon, and reaching
from just below the margin of the ribs to near the iliac crest ;
the other posterior, also vertical, lay over the region of the
kidney, and was much more limited in extent. The sutures
in the skin and underlying tissues of the anterior incision had
given way, disclosing a large, elliptical area of peritonseum, in
which the sutures had remained intact. About its centre was
a plug of iodoform gauze. On removing this and inserting the
finger into the wound, a thickened, matted, and cedematous
tissue was felt around the ascending colon. A much softer
and more spongy tissue was felt as high up as the finger
could reach. A similar exploration of the posterior incision,
which passed through all the structures of the body-wall, dis-
covered an edematous and softened cellular tissue posterior to
the kidney, whose posterior surface could be felt to be smooth
and firm. Towards its upper border the tissues were much more
matted and indurated, and there was a sense of unusual
resistance in this region, but nothing definite could be deter-
mined. A watery and suspiciously purulent fluid moistened
the finger, but no fluid escaped from the wounds. On open-
ing the abdomen, there were obvious signs of an acute general
peritonitis. The intestinal coils were moderately distended,
and partly glued together by a yellowish lymph. The lymph
was present in easily separable flakes and masses, as well as
i a diffuse thin covering of the serous surface, which had
lost its gloss, and was mostly dull and lustreless. There was

also a small amount of fluid pus present. These conditions
- were most prominent in the pelvis and right side of the
abdominal cavity. In the latter position there were evidences
of a much older peritonitic mischief, in the form of many
fibrous adhesions around the caeum and ascending colon.
These struetures were firmly bound to the posterior abdominal
wall—the cecum being almost embedded in the right iliac
fossa. The tissues around it and the ascending colon, besides
showing a thickened and matted condition from a previous
peritonitis, exhibited much purulent and wedematous infiltra-
tion of a recent character. The vermiform appendix required
a somewhat careful dissection before its position and relations
were seen. Its place of origin from the inner border of the
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irregular distribution. The rest of the laree intestine
appeared to be healthy. There was no obvious obstruction
in any part of the large gut, so that the passage for fmces
was free. These were present in fair quantity, in a somewhat
liquid condition, and of a yellowish-brown colour, throughout
its whole length. The mucous membrane was quite healthy,
except towards the hepatie flexure, where in both the ascend-
Ing and transverse parts it was a little softened, paler, and
discoloured. The softening and thickening soon spread to the
whole wall as the gangrenous area was reached. No whitish
patehes or foci were seen. The small intestine was perfectly
healthy throughout. The duodenum, as it lay in such close
proximity to the liver and hepatic flexure, was most carefully
examined, but showed no sign of any abrasion or cicatrisation
of its mucous membrane or other change in its wall. The
stomach contained a small quantity of light brown granular
fluid and small masses of cheesy substance. Its mucous
membrane and wall were healthy, |

The liver—The lower margin lay 1} to 2 in, helow
the ribs. The upper surface showed some recent lymph, on
the right side, and a few old inflammatory adhesions, uniting i
to the under surface of the diaphragm. It was of a markedly
yellow colour, except near the anterior border of the right
lobe, where it was greenish black. On raising this border, the
‘part of the under surface adherent to the colon came nto
view, and presented a peculiar appearance, It was of a deep
black colour, showing small, closely-grouped, white nodules,
which, on being pricked, were seen to hbe abscesses. The
outer surface of the right lobe of the organ was firmly adherent
to the abdominal wall for an area of § . in length, and
rather less in breadth. On cutting it away a number of
minute abscesses with pigmented walls were ‘cut ACToss,
The appearance thus closely resembled that seen on its under
suwrface, but the pigmentation was not so extreme. The
abdominal wall was implicated in part of its thickness only,
the peritoneal and most internal muscular layers alone being
infiltrated. There was a considerable amount of old inflay-
matory tissue on the under surface of the right lobe, where it
eame in contact with the suprarenal capsule and surrounding

)
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tissue ; but otherwise this part of the surface of the organ
presented nothing observable.  The liver, with its adherent

9.+ s a photograph of a section through the affected part of the right lobe,
slightly reduceld in size. The preparation 1s now in my museim. "Il"luz e
1-r1|1111-ii]{t! network of abscesses is very well seen. The alweess cavities are seen

Fra.
to vary somewhat in size, hut ave mostly stall,
piece of colon, was then removed. It weighed 4 lbs. 14 oz

It was very flabby and friable, and generally of a yellow
colour.  There was nothing almormal, as seen with the naked
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mitted light. They were obviously actinomyces colonies, and
the case one of actinomycosis.  The margin of the actinomy-
cotic mass was sharply defined from the liver substance; it

e -_..'.-L-.-_- n
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P16 8.—Is o photograph of a section near the margin of the mass, slightly reduced
in size. The older part of the growth is seen to the right, while the encroaching
Tum'ﬁhl is sepn to form somew hat lobnlated out erowths, in which the reticulated

nature of the tissue is well seen, '1
was for the most part fairly well rounded as if encapsuled, 1
with, however, many pigmented, fibrous bands radiating out-=
o the liver for a short distance from the capsule.
parts of the orowth this appearance was

wirds int
Towarvds the deeper
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four, or five, rarely more, elements, often unequal in size.
(4) There is also another diplococcus twice the size of (2),
often occurring in pairs or even two pairs in a line, so as to
resemble a chain. Among the bacillary forms (5) the com-
monest was a short form, occurring like the diplococcus in
pairs, their contiguous faces flat, and their distant ends
rounded. They frequently presented a capsule-like appear-
ance, but I failed by Loffler’'s and other methods to bring one
out. (6) Another form not unlike the last, but more like
Friinkels pneumococeus, was also sparsely present. (7) An-
other most remarkable form was sparingly present. It is
about three times as thick as the tuberele bacillus, of greatly
varying length, 2 to 10 u, with rounded ends, often quite
straight, sometimes slightly curved, or even wavy, ocecurring
singly or in whole chains of a few unequal elements. This
form was also noticed by Muir in his case. (8) There was still
another form about half as thick as the last, about 5 to 6 w
long, with rounded ends. (9) A thin, short, straight form
about as thick as the actinomyces filaments, with rounded
ends, was the least frequent of all, many microscopic fields
having to be searched before finding one

The spleen—It weighed 14 oz, was soft and pulpy, and
of a pale red colour. There were no signs of any suppurating
points or other lesion,

The Fkidneys—The right kidney weighed 9 oz. There
was much chronic inflammatory change around it; its upper
border with the suprarenal body being firmly adherent to the
under surface of the liver. On its anterior surface, close to
the entrance of the renal artery, there was an appearance of
a number of points, pale or reddish, closely grouped together,
and others more scattered. I regarded them at the time as
possibly actinomycotic foei, which had arisen by direct exten-
ﬂiF-n from the diseased colon, under which this part of the
kidney lay. They were not confined to the capsule, which
was somewhat adherent over them, though not elsewhere,
but invaded the cortex for short and unequal distances
only. On pricking them with a sharp-pointed knife, no pus
exuded.  Further, there were no visible abscesses between
them and the overlying diseased colon ; and the possibility of
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the specks of pus which exuded on squeezing the lung
substance. A fairly large amount of pus eould thus be
expressed from most of the medium and small bronehi, I
could not, with the naked eye, determine whether these
cavities also were minute bronchi or of new formation. The
larger suppurative areas were present in small numbers in
the upper lobe, and rather more plentifully in the middle and
lower lobes, especially towards the base. The larger bronehi
are a little congested and contain some mueco-purulent fluid.
The left pleural cavity also contained nearly 9 oz of clear
fluid.  There were no adhesions. The left lung weighed
1 1b. 12 o0z and showed obvious evidences of diaphragmatic
pleurisy, which were, however, less marked than upon the
right side. On section, it closely resembled its fellow, but
its suppurative points were much fewer in number. No
other lesion was present in either lung, as was proved by
dividing the substance in every direction into small pieces.
There were no miliary or broneho-pneumonice or other nodules,
no cavities, induration, or other lesion, such as is generally
met with in pulmonary actinomycosis. Only a small quantity
of the pus was collected and spread out into a thin layer, but,
with the naked eye, no actinomyces bodies could be detected
m it.  On microscopic examination, however, they were
clearly demonstrated, though comparatively small numbers of
typical colonies happened to be present. Abundant clusters
of mierococei were present, often forming dense masses, at
the periphery of which, as well as at a distance from them,
were finely formed streptococei, in many of which it could be
seen that the round deeply-stained cocei really lay in a
colourless filament, resembling a fine capillary tube. I had
little doubt from their appearances that these also represented
actinomyeces filaments. The other organisms already deseribed
as being present in the abdominal pus were also observed
here, especially the large bacillary form (7), which was present
in great numbers. This enumeration, however, does not
include all the forms, as other bacilli, differing somewhat in
minor detail, were also observed, notably a short bacillus
oceurring in pairs, one of which was generally of the elostri-
dium shape, There were, morcover, many of the fine baeilli
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The liver—The pieces of the liver were taken from the
under surface, including the adherent colon, the margin of
the growth to either side of this, both right and left margins,
and that representing the deepest and most active part of the
growth furthest away from the colon. Further, the complete
contents of some seven or eight abscess cavities of various
sizes and from different parts were scooped out and allowed
to fall into a saturated solution of corrosive sublimate. These
coagulated masses were treated in the same way as the
sections, embedded in paraffin, and cut with the rocking
microtome. Serial sections of these as well as of the liver
sections were carefully studied, so as to obtain a correct
appreciation of the different appearances presented by succes-
sive sections of the same actinomyces bodies at different
levels; for, being spherical, very delusive conclusions might
otherwise be drawn regarding the appearances at different ages.

Under a low power the actinomycotic growth is seen to
invade the liver substance and to show multiple abscesses
spreading by continuity. These are more or less completely
filled with pus, in which the actinomyces generally lies. It
will be convenient to deseribe first the colonies and then the
lesions which are found to accompany them.

The actinomyees—While the organism is easily seen with
the aid of ordinary low powers of 50 diameters, and ordinary
high ones of 250 or 300 diameters, the appearances, herein
detailed, were always verified by the use of Zeiss 4% oil-
mmersion lens and a No. 4 eye-piece. It would be both
tedious and profitless to describe the many different appear-
ances presented by the colonies, as these can all be probably
correctly regarded as related by peculiarities in growth or line
of section to three or four main growth forms. These are—

1. The radiate colony, like a many-armed starfish, or the
burr-like heads seen on some of the common climbing plants
of our hedges. (This is represented in Plate I. Fig. 4, ¢.)
The central part is composed of densely interwoven ﬁ]éunents,
with cocei lying in a basis of granular hyaline material, which
stains red with eosin. It varies greatly in size and density
in different colonies. In some it is quite easy to see the
separate filunents, in others it is so dense that it is impossible
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It is only after a careful study and comparison of many serial
sections that we are able to simplify the appearances, and reduce
them all to different manifestations of a few growth forms.
The first and probably the fourth are young, quickly-
growing colonies, which, finding their habitat and surround-
inge suitable, are able to develop unhindered. The second
form is of slower growth, probably because it soon meets with
conditions more or less unfavourable to its free and spontane-
ous development. The third form may be looked upon as
closely related to the second, which, it will be remernbered,
was described as oblong or curved like a bow, according as
the dense growth took place in a straight or curved line.
As it cannot grow on continuously in a straight line, it
sooner or later begins to curve round in the form of an
arc of a circle. By a continuation of growth 1n the same
direction the two ends may approximate and complete the
circle, thus giving rise to the hollow sphere form. , Bostrom
in his most able and exhaustive paper, traces in most careful
detail the growth and development of the young colonies
until they reach maturity. He lays great stress upon the
manner in which the colonies are built up until the mature
or hollow sphere form is reached, and this he regards as the
bypical colony. His description of the forms corresponds to
a cerfain extent with that given above, He recognises a
young, an oblong, and a hollow sphere form, and considers
that the first grows out into the second, and then bends
round so as to form the third. It is difficult to determine
whether this bending round is the result of physieal or vital
conditions. It can hardly be held to be due to conditions of
environment alone, as then, in all probability, there would be
many more irregular forms. It is much more likely that it
18 an inherent character of the colonies, after a certain time,
to adopt a curved growth Just as true twining plants do: and
that the rapidity of growth of the constituents of the colonjes
18 greater upon the convexity than upon the concavity of the
arc. Indeed, in one of the hollow sphere forms seen in one
of my sections, an appearance is presented not unlike the

! “ Untersuchungen weher die Aktinomykose des Mensechen," Ziegler's Beitriige
zir Path, Anat, 1800, ‘
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extent, but it is necessary to consider them more in detail,
viz, the abscesses, their contents, walls, and surrounding
structures, ete.  Microscopically the abscesses are seen to
vary in size and shape, and some to open by channels into
one another. They are filled with pus which usually shows
one or more actinomyeces colonies, These most frequently lie,
like little islands, surrounded entirely by the pus, but they
not uncommonly lie close to the wall of the abscess, with a
very thin layer of pus, or none at all, between them and the
wall.  The pus almost invariably comes right up to the
margin of the colony, and is usually seen to invade its
periphery in places. This is extremely well seen where the
outlying margin of a large mature colony is seen in the
section, when the filaments oceur in little masses separated by
clusters of leucocytes, thus presenting the appearance of a
colony successfully invaded in many quarters and broken up
into isolated areas by the vietorious leucocytes. Such actual
Invasion may take place; for a study of serial sections showed
that some of these cases could not be referred to such out-
lying parts of large colonies, as they, in fact, themselyes
represented the main part of their colony growths. Such a
condition probably indicates an inhibition and retardation of
growth leading to a suceessful invasion and disruption by the
surrounding leucocytes. Comparatively few colonies are seen
where the pus does not come quite up to the margin. The
pus is seen to consist of cells, varying somewhat in shape,
size, and character. Most have an irregular shape, while a
few are definitely rounded. Their protoplasm stains fairly
well, or very feebly, and is mostly mueh degenerated,
showing fatty and other globules. The nueleus also varies,
sometimes single, sometimes double, often lobed, and showing
great variety in the amount of chromatin substance present—
many apparently having none, while many stain very deeply.
The great majority of the pus cells are obviously degenerated
leucocytes, but some are altered eonnective-tissue cells. The
latter are far more numerous towards the margins of the
abscess cavity, and also at certain places in these cavities,
where there are traces of formerly distinct cavities. There is
a considerable amount, of granular débris, often seen amon g the
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healed actinomycotic foci. Such a result is here seen to be
probable. The lesions lie comparatively superficially. They
consist chiefly of abscesses, which are seen at intervals to
reach the lumen. The tissue between the abscesses is mostly
a fine fibrous tissue, arranged like a network, and considerably
more muscular than it appeared in the liver ; but in places it
is of considerable density, showing the tendency to cicatrisa-
tion often seen in actinomycotic areas. It is interesting to
note that beyond a slight pallor and thickening, there were
no-naked eye signs of the presence of these abscesses. The
mucous membrane looked healthy. In a case of primary
“actinomycosis of the large intestine, described by Chiari,}!
there were several white raised patches about 2 in. diameter
and } in, thick, firmly adherent to the mucous membrane, and
showing many yellow actinomyees granules, while the mucous
membrane around them was swollen and red, and covered
with a thick layer of tough mucus. In other cases the con-
dition was similar to that seen in this Case, viz. a general,
thickened infiltration of the muecous and other coats. Com-
paring the sections just described with those taken from the
more diseased part of the colon, it is seen that the mucous
membrane is gradually lost, that abscesses with contained
colonies are seen, chiefly in the submucous coat, as before,
that the muscular coats are not at first involved, whereas the
peritoneal one becomes much thickened. Soon the museular
coats become atrophied and disappear as the part adherent to
the liver is approached, when the wall presents no trace of
colon structure, simply showing abscesses surrounded by
fibrous tissue. As this was the part in which the disease
first appeared, extending to the liver after it had been bound
to the colon by inflammatory adhesions, there was unfortu-
nately in it no trace of the early stage left. The appearances
presented by the wall of the colon for some distance from it
show how, once it finds a lodgment in the submucous coat, it
tends to extend longitudinally along it, leading to a destrue-
tion of the mucous coat. Therefore the changes present in
the intestinal wall at some little distance away, which I have

A 1]:; Ueber primiire Darmactinomyeose beim Menschen,” Prag. med. Wockh, 1884,
5. 10 ;
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thus of accidental significance. The convoluted tubules of the
cortex generally show some swelling and slight desquamation
of their epithelium, and a few of them contain casts of a
somewhat hyaline appearance, apparently derived from the
desquamated epithelium. There is no increase in the con-
nective tissue of the cortex. The straight tubules and the
vessels of the medulla are practically normal. Micrococel
and streptococei, similar to those in the spleen, are present in
some of the larger vessels and capillaries.

The left kvdney shows nothing of note except some swell-
ing and desquamation of the epithelinm of its convoluted
tubules.

The vermaform appendix and tissues around.—A section was
made, involving a transverse section of the vermiform appendix,
about £ in. from its apex, the fibrous tissues in its neighbour-
hood and the inner wall of the ascending colon attached
thereto. This showed many interesting conditions, but I
shall only mention that the blood vessels in the adhesions
around the vermiform appendix were mostly crammed with
micrococei, staphylococei, and short streptococei, that a lym-
phatic gland lying in the adhesions between the appendix and
colon showed similar organisms within and around its capsule,
but no actinomyeces, that the mucous and muscular coats of
both appendix and colon were but little affected.

Microscopic examination was also made of the other
organs of the abdominal cavity, including the stomach,
duodenum, pancreas, bladder, prostate, and mesenteric glands,
with negative results. The mesenteric gland, already referred
to as the seat of an abscess, showed an acute lymphadenitis ;
no actinomyces was found in it.

The lungs. — There are general and widely - spread
changes to be seen throughout, but the bronchioles and small-
sized bronchi, show the most characteristic change. They are
all the seat of an acute or subacute bronchitis. Their ciliated
epithelium is shed, and is seen to lie within the pus, which,
in most cases, fills the lumen and contains one or more
actinomyces colonies. The blood vessels of their walls are
much dilated. The lung parenchyma around “them shows
little or no change, or, as in a few of the smaller ones, a
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other organisms manifest their presence sooner than the
actinomyces. A large colony, apparently of some age, is
seen in the midst of one of the collapsed areas in the lung.
It does mot appear to have caused any change in its neigh-
bourhood, and yet its presence, in completely collapsed lung
tissue, probably indicates that it has been there for some time.

The heart.—The pericardium and endocardium are
normal, while the myocardium shows a somewhat advanced
fatty degeneration.

The bronchial glands and thyroid were also examined
microscopically, but showed nothing worthy of note. e

Biological position of the actinomyces—This case presents
- many favourable opportunities for the study of the relation-
ship of the different elements, viz, filaments, cocci, and elubs
to one another. Many of the colonies are seen to possess all
three, in many others clubs are entirely absent, while in a
few (if we are to regard the small banana and rosette-like
branches as separate colonies), they are apparently the only
element present. (1) The filaments— They are constantly
present in man, and probably in all the colonies. They are
always seen to the best advantage in the actively growing
colonies, in which they form threads with continuous and
homogeneous protoplasmie contents.

In the older colonies, or in others whose growth has been
interfered with, an interruption of the protoplasm is observed.
The form which this most usually takes is that of a string
of streptococei, which thus appear to be contained in a fine
capillary tube. These round or slightly oval segments are
sometimes closely crowded together within the tube, sometimes
ab considerable intervals apart. At first they are of much
the same character as the tube in which they lie, but presently
an inequality appears, the segments apparently increasing in
8ize, and the walls of the tube shrinking, so that the appear-
ance comes to resemble that of a string of beads. They
generally continue to show remains of the walls of the tube,
but in a few instances no such remains can be traced, and
the segments then resemble ordinary streptococei in their
arrangement.  Completely empty tubes are rarely seen, but
partially empty ones with free cocci near them are not in-
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points or lines could be observed with the naked eye during
the first five days. With the aid of a small hand lens, very
tiny clear-looking spots were observed along the whole line of
the needle track in the deep culture. These grew larger very
slowly, and on the seventh day could just be observed with
the naked eye. They did not run together. Similar points
appeared on this day on the surface cultivations when
examined with the hand lens. They gradually, but slowly,
increased during the next few days, becoming faintly white,
Those within the substance of the agar continued to be larger
than those upon the surface. From the thirteenth to the
fifteenth day the largest were about the size of pin-heads,
while others were a little smaller. The former gradually
became more opaque, especially in the centre. They were
round or oval, with a firmly-crenated or nodulated exterior.
After three weeks a few of them assumed a slight yellow colour,
seen upon the surface and also especially when held between
the observer and the light, and examined from below. They
increased very little, if at all, in size after this period, and
showed little or no tendency to fuse together in their growbh.
They were extremely tough, tenacious, and hard, and it was
practically impossible to detach any part of them with a
needle, the whole of a nodule having to be scooped out with a
little of the agar. Those upon the surface grew upwards, look-
ing at first like little upstanding clear drops. Lafter on, as
they became somewhat opaque, they grew slightly downwards
into the agar, so that a small part of each little mass lay
beneath the surface. This did not appear to be a eontinuous
growth of the whole under surface, but of separate little root-
like processes. As I found that the glycerine agar was the more
suitable medium, I inoculated fresh tubes from the first, and
repeating the process, obtained three generations resembling
one another closely in growth. I may mention that only
two of the first generation cultures corresponded in full detail
to this description, the others showed growths at much earlier
periods and were rejected, as microscopically they were seen
to be very impure. Some of the second and third generations
likewise failed, and I thought it advisable to try the effect of
needle-stroke cultures taken from the third generation,
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a pin-head. Later they continued to grow, but very slowly,
rarely getting any larger than a lint seed. At the same time
they became whitish and more dense in the centre, which
showed a prominent eone-shaped projection above the surface
of the agar and rootlike processes, dipping down into the agar
from the under surface. From the prominent centre, raylike
projections passed outwards to the periphery of the nodule,
thus giving it a resemblance to a rosette. The contour was
nodular or smooth. They rarely became contluent or increased
much in size, even after six months, although the larger ones
frequently assumed a light yellow colour. They carried the
cultures from the tirst case through fifteen generations, and
from the second through twenty. When examined micro-
scopically they found that after twenty-four hours only short
bacillary forms, often thickened at one end, were seen. Much
the same appearances were given for the next few days, the
bacilli differing more in length, some remaining short, others
becoming larger.  After about seven days, short threads
appeared, later cocci, and long dichotomously - branching
threads. No clubs were seen. They inoeulated rabbits and
guinea-pigs successfully, but a sheep unsuccessfully, with
their cultures, producing a typieal actinomycosis, in which elubs
were abundantly seen.  From their observations they con-
clude—(1) the coecido not multiply by division; (2) there is not
yet sufficient evidence for regarding them as spores ; (3) their
significance is still undetermined, as there are objections to
regarding them as a mere stage of growth, or as broken-down
pieces of protoplasm ; (4) the short bacilli form the filaments ;
(9) the clubs are involution forms. The evidence brought
forward by all these culture investigations, however much
they may differ in detail, is all in favour of the bacterial
position of the actinomyeces. 1 have already considered the
question from its morphological side, and discussed the
Inter-relationship of the different elements. It will be remem-
!JEI:E{]. that, while the clubs were occasionally seen to be
Intimately connected with the ends of the filaments, there was
no evidence to show that they were connected in any way
with the processes of reproduction. I may here mention that
Apparent tranverse abscission of the ends of the clubs was
occasionally seen in my sections, without, however, any
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an actinomycotic nature in them, and 1t is to be remembered
that he worked in an atmosphere more or less impregnated
with flour and other dust particles. Clinically, the earliest
evidence we have of any respiratory trouble is in May, when
he had a cough and a nasal discharge. This seems to have
quickly subsided, and was probably a simple cold. In June
his lungs were examined, and nothing abnormal was detected,
His cough and expectoration is said to have returned towards
the end of August, but seem to have made more impression
upon his friends than upon himself, and when he was admitted
to the Royal Infirmary he had almost none. Ihysical ex-
amination of his chest revealed nothing, the breath sounds
being normal and accompaniments absent. His sputum was
examined by the Ziehl-Neelsen method, and gave negative
results. No change was observed in his lung condition, until
about the beginning of October, a few days after the operation.
He then seemed to develop pulmonary symptoms somewhat
suddenly, his cough becoming troublesome, and the sputum
increasing in quantity. This condition became more and
more pronounced, and although no dulness or other signs of
consolidation were observed, plentiful accompaniments to the
respiratory sounds appeared. No further examination was
however made of his sputum, as attention was chiefly directed
to his abdominal econdition. Had the former examination
been repeated, there is little doubt that the actinomyces would
have been discovered, a supposition which is fully justified by
its presence within the bronchial pus. This is further in-
teresting, as it serves to show that the sputum may, in a
very early stage of pulmonary actinomycosis, give clear
evidence of the nature of the disease. It is extremely rarely
that it is limited to the bronehi; indeed, the evidence that it
may be so would seem to depend entirely upon Canali's?
remarkable clinical case of a girl 15 years old, who apparently
suffered from a chronic bronchitis only, and in whose feetid
Spubum—which separated on standing into two, not three
layers, as in the putrid sputum of many cases of bronchiec-
tzfaiﬂmtlle actinomyces was abundantly present. The con-
dition has never been verified by post-mortem. Inasmuch

ETTE - e A e e
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use of corrosive-sublimate lotions and iodoform, applied to and
around the lesion. About six or seven years ago, Thomassen
of Utrecht recorded the value of the internal administration
of iodide of potassium, combined with the local application of
the tincture of iodine, to the affected tongue in bovine aeti-
nomycosis. He subsequently gave up the tincture and used
the iodide alone in large doses, and with remarkable success.
‘His treatment did not seem to have been generally known or
adopted until about a year ago. He had then treated success-
fully over 80 cases, and asserted that the treatment never
failed. More recently, Nocard ! of Alfort reported 3 cases of
bovine actinomycosis of the jaws to have been cured by
Thomassen's iodide treatment. Since then several other
successful cases have been noted both here and in Ameriea,
e.g. by Gibbings? Reeks? M‘Fadyean, and others. The iodide
was given in large doses—2 to 3 drachms daily. So far I
have referred only to bovine actinomyeosis, but Thomassen, in
Nocard’s® paper just mentioned, gives an account of the
successful treatment of human ecases by the same means.
His first case, a captain in the navy, had suffered for months
from actinomycosis of the floor of the mouth, with perforation
in the submaxillary region. Iodide of potassium was given in
doses of 20 to 30 grains daily, with the result that the
patient immediately and steadily improved until recovery
was complete, only a cieatrix remaining to mark the site of
sinus. In the second, the patient, a tailor, was, on the 10th
April 1892, operated on for what was thought to be a simple
Perityphlitiﬂ. Pus escaped, and the wound was dressed with
1odoform gauze. Patient left Hospital apparently cured on
30th April.  He was readmitted on 28th May, as the wound
had reopened. Actinomyces bodies were now observed in
the pus. TIodide of potassium was given on 4th June, in 15-
grain doses daily, until the 15th June, when 20 grains were
given.  He left the Hospital apparently cured on the 30th of
June, and when examined on the 14th November there was
no sign of the disease returning. In the third, the patient, a

189 3] ““Ree de Medic, Veterin,” 1893. Ref. Jowrn. Comp. Path. and Therap. June

3 ~-rl'i‘_r£1"‘ﬁ., Comp. Puth. and Therap, Dec, 1892,
¥ Jhid, June 1803, ¢ fhid, June 1803, 8 Los, cil.


















