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Aotinomyecosis is generally looked upon a3 a rare
diseamé, but, in the experience of many who are constently
on the look out for this condition, this would appear to
be by no means the case. It seema probable that many
cages are mistakeh for another of the infective granulo-
mata, namely ~ Tuberculosis - which this disease resembles
in many respects; or again for malignant disease.

Barly writers deseribed conditions which were identical
with actinomycosias, but classed them as Tuberculous or
Cancerous affection. In France in 1826, Leblano des-
cribed a disease in cattle characterised by swelling of

the Jaw. In England in 1833, Professor Dick deseribed

a8 condition of owelling of the jaws in cattle called
"olyers"; and, in 1841, stated that the disease was
known to affect man in the jaw. In 1845 Langenbeck
reported a case of vertebral caries, with yellow graing
in the pus. In 1850, Davaine degeribed a case of tumour
pf the jaw in an ox%, in the discharge from which there
Wrere yellow granules, whioch under the microscope had
neither the characters of tubercle nor of pus. In 1868,
Rivolta discovered rod shaped bodies in pus from tumours

ol jaws of oxen, which rods he compared to rods of the
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retina. He attempted inoculation, but failed,
Bollinger, in 1878, proved that the granules from the
tumours of jaws of oxen had a cagsal relation to the
disease: these same granules were examined by Harz, the
botanist of Munich, who recpgnised their parasitic nature,
and gave the name "Actinomycosis Bovis". Israel, in
1878, published in ﬁVirchow's Archives" two cases of
Mycosis in man, deseribing and making drawings of the
fungus. In 1879, Ponfick suggested the identity of the
diseasg in man and the lower animals. Then Johne suce-
Ceeded in producing the disease in tThe ox by inoculationk

Since that time, a large number of cases of the
disease in man have been reperted on the Continent =
chiefly in Germany and in the South of France.
In America and in the United Kingdom, the number
of reportéd cases is relatively much smaller, either
becauge the disease is more rare, or, as is believed by
many observers in both countries, because less attention
is paid to the recognition of the disease.

In England the first case in man was described in
1885 by Dr. Harley;(l) who discovered the presence of
granules in the lesion, but nevertheless maintained that

the condition was tuberculous, and that the granules were

(1) Wed.-Surg. Trans. 1886, r. 135.
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typical examples of caseous degeneration of tuberculous
deposite: which opinion he modified later, on the dis-
covery of Sharkey and Acland of a mycelium in the granules;
but still adhered to his opinion that the disease was not
du# to a fungus, but that the fungus was secondary to the
tuberculous disease - an accidental associate - and goes
on to say, "If this be so, then much if not all of the

so called actinomycotic disease must be relegated to its
old, and, as I believe, its proper place, namely "Tubercle
There is no doubt however, that the case was a typical

one of actinomycosis of the liver.

I héve been able to collect notes on 104 cases of
actinomycosis in man occurring in the United Kingdom since
that date, including the case mentioned above, and one
is struck by the large number which have not been diag-
ﬁosed till late in the disease, and then only by the
chance discovery of the typical granules; while many
again have been regognised only at a post-mortem examina-
tion. My attention was called to the disease by such a
case, which came under my notice, and which so closely
simulated Tuberculous disease of the spine that a coorect
diagnosis was not made until the lesion was far advanced.
This case is algo of interest in that it is I believe,

only the second case of the disease on record treated by

el

* See Appenclix,




the so called waccine therapy.

The notes of the case, for permission to use which
I am indebted to Mr. Monsarrat, are as follows:-

The patient, J.T., a schoolboy, aged eight years,
was admitited to the Northern Hospital, Liverpool, on
January 20th, 1907, complaining of pain and swelling in
the back of the neck.

Hilgtoirys The history from the parents is rather
indefinite. The patient began to complain of pain in
the back of the ﬁeck about the end of the summer of 1006,
The parents state that they do not remember that he
complained of his throat at any time, although a doctor,
who saw him at this time, informed them that the con-
dition was due tgtgonsils. They did not notice any
swelling of the neck at this time, but the boy began to
hold his head on one side. The condition iﬁproved for
a2 short while, but a month or two later he gol worse
again, and patient was taken to the Childrensg' Infirmary
where the parents were told that the boy ought to have a
collar. No notice, however, seems to have been taken of
this advice. Thehneck gradually became more painful,
and, in December, 1908, a swelling appeared behind the
ieft ear and on the left side of the neck. Ancther

doctor who saw patient at this time informed the parents




that the condition was due to the tonsils. About this
time, too, patient's mother noticed that a greenish dis-
charge was coming from the boy's mouth, staining the
pillows at night; and about the same time the swelling
was noticed to get smaller, but increased again later.
Six weeks before édmission (i.e. also in December)
the bo§ began to support his head with his hands when
sitting or standing.

Patient was noticed to be getting thinner about the
end of the year. At no time do they recollect of his
complaining of pain.in the throat; nor did he seen to have
any difficulty in swallowing.

| The pain was never very severe, was worse on moves
ment, and was periddic.

Previous Health'. Patient was always thin and

wiry, but had good healths No previous illness.

Family History. Patient is the only child.
Mother and father well, No history pecinting to tubercu-
losis in the family.

Social Conditions and Habits. There was nothing

spegial to note.  The family lived in rather a poor
neighbourhood.
I have since ascertained t hat the patient had never

been out of biverpool: that there was no grain warehouse

in the neighbourhood, so far as the parents knew; and




that they had not noticed the child chewing grain or straw

State on admission. Patient is somewhat emaciated

He supports his head with his hands when sitting. The
head is markedly inclined to the right. No movement of
the head or neck are possible.

On examination of the neck, there is a marked
swelling commencing behind the left ear and extending
down into the posterior triangle of the neck. Inthe
centre of the swelling there is a sinus surrounded by
breaking down granulation tissue. A probe could only
be passed 2 short distance down the éinus. On palpation
the sﬁelling was tender, and there wgs a suggestion of
deep seated fluetuation.

The condition, then, strongly suggested tuberculous
caries of the cérvical vertebrae.

The subsequent history of the case was as follows:-

On January 30th, ten d ays after admission, Mr.
Monsarfat made an incision, 1% inches long, over the
swelling: the sinus was opened up, and a small amountt
of greenish yellow pus escaped. The sinus led dovn to
ihe lateral mass of the atlas, but no bare bone was found.
The eavity was thoroughly seraped out with a spoon, and
the wound closed.

The local condition, however, steadily got worse.
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I saw the patient first on April 2nd, 1¢07, and he was
under my observation until the end of pectober of the
Same year.

His condition on Rpril 2nd was as follows:-

There was consiiefable general emaciation. On
looking at the neck from behind, there was much swelling
on both sides of the middle line. The swelling was
indurated, more so on the left side than on the right,
and only very slightly £ender to pressure. Patient at
fhis time complained most of pain and tenderness just
below the right magtoid process. The antero-posterior
curve of the cervical spine was obliterated, and the
head was carried poked forward and ineclined somewhat to
the right shoulder.,

On April 11th, a small superficial collection of
yellowish purulent material over the swelling on the left
side was inecised, but a probe could not be passed down
for more than in inch.

His condition got slowly but steadily worse, and,
on May 27th, the enormous,.hard induration of the soft
tissuegs of the neck was noted,

A fresh superficial colleetion of pus now ocecurred
on bath sides of the neck: these were incised on the
20th, and a small amouht of superficial discharge was

evacuated: but it was curious, considering the large
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amount of induration of the tissues, that no pus was found
ﬁore deeply, a probe being passed in all directions. It
was noticed that the tissues throughout the mass were pale
and oedematous, and that there was a certain amount of
pale granulation tissue between and involving the muscles.
Ten days later, a small nodule agppeared close to
the incision on the rigﬁt gside of the back of the neck:
This nodule broke down, and in the discharge granules weré
found on the following day (June 10, 1007), which miero-
scopically were found to contain the typical Byecelium
and clubs of Actinomycosis. The granules were very
numerous in this discharge, but were not found in the
discharge from the other wounds.
Small doses of Potassium Iodide were commenced on
June 13th - 12 grains a day being administered = but the
drug was discontinued nine days later, as Dr. reith
Murray, Pathologist to the ﬁor‘thern Hospital, in view of
the favourable reports of the use of the actinomycotic
Vaccine in a case of pulmonary actinomycosis, determined
togive this method a trial in this case, with the per-
nission of Mr. Monsarrat.
‘ The state of the patient was now as follows:=
The swelling of the neck was now very marked on
both sides of the middle line, rather more so on the left

than on the right, and measured 10% inches from the







anterior ﬁggﬁ,pf the Iqwer end of the tragus onh one side
to a simiiéé?point on the other side, the measurements,
of course, being taken round the back of the neck. The
swelling had the characters mentioned before, while the
position and number of the sinuses are seen in the accom-
panying photographs. The surfaces of the wounds were
covered with pale, unhealthy granulations, and the wounds
shovied no attempt at healing.

The temperature since admission ranged between 98°
in the morning and 99° to 20.8° in the evening as a rule,
occasionally rising to 100° or 1010, these rises being
more marked for four or five days following the various
orerations. It rarely fell below 98°, save in the periodg
immediately following operation. Occasionally the eve-
ning temperature would not rise above 9¢° for a period of
a few days, but never for more than a few days at ; time,
fhese periods of guiesence not being common,

Patient was markedly emaciated - his weight was 2
stones-ll 1bs. - was confined to bed, and could not sit up
without supporting his head with his hands.

The condisions of the various systems, were, shortly

as followss=

|Respiratory systen.
Chest. There was no cough nor pain in the chest.

Marked flattening and hollowing of both infra-
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Circulatory system. There were no subjective symptoms.

Heart. The apex beatiwas in the fifth interspace, and at

clavicul ar regions. At the left apex and infracla-
vicular region the percussion note was dull, and this
region moved rather less than on the right side.

The breath sounds were hard with prolonged expira-
tion on both gides, but More markedly so on the left

side. There were no accompaniments.

The pulse rate was rather rapid, being usually about
100, but varying from 80 to 120 and the tension was

rather low.

the level of the left mid-clavicular line, being
distant 22 inches from the mid-sternal line.

The right border Was % inch to the right of the mid-
éternal line.

The uprer border was in the gecond interspace at the
lateral sternal margin.

The left border, at the level of the fourth rib, was
2 inches from the mid-sternal line.

On auscultation, in'the aortic and pulmonary areas
both sounds were clear and rather abrupt, the

second sound béing accentuated.

In the tricuspid and mitral areas, the first sound
was reduplicated, the second sharp, clear and

acecentuated. There were no nUrmwrs.
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Alimentary system. There was no pain inthe abdomen.

The appeti®e was good. The bowels tended to be rathen
constipated. There was no impairment of deglutition,
no pain or difficulty in swallowing. The tongue was
clean The teeth were fairly good: one tooth,
apparently ecarious, had been removed. It was diffi-
cult to get a view of the tonsils and pharynx, since
the boy's chin was approximated to his sternum, owing
®o the flexion of the neck mentioned before, but, so
far as could be seen, these parts appeared normal.
fAbdomen., There was nothing to note on inspection = no
prominence or retraction. On palpation, no tender-

* ness or swelling were discoverable..

[Liver. The vertical measurements of the liver were as
follows:—

In the right mid-clavicular line, from the fourth
interspace above to % inch below the lower costal
margin, measured 4% inches.

_ In the right anterior axillary line, from the sixth
interspace to one inch zbove the lower costal margin
éeasured 3% inches.

In the mid sternal line the lower border extended
down 12 inches below the lower margin of the sternum.
The lower marcin was palpable, the edge was smooth and

regular, and of medium consistence. The surface,
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felt on deep inspiration, was smooths

Spleen, The upper border was at the level of the eighth
rib in the posterior axillary liné. The lower margin
extended down to half an inch anterior to the mid-
axillary line at the level of the tenth rib. The
longest diameter was 3% inches. The spleen was not
ﬁalpable.

There was therefore, slight enlargement of the liver
and spleen,

There was nothing else to note in the abdomen.,

Wervous systems Nothing to note.

The Urine was clear, Specific gravity 1010. There
were no abnormal ingredients.

Blood. The leucocyte counts, and differential counts
will be referred to later.

There were no evidences then, of involvement of any of
the organs of the body, with the possible expeption of
the apices of the lungs.

This, then, was the condition of the patient at
the commencement of the treatment with the actinonmycotic
Vaccine,

As regards the preparation of the_vaccine, an
attempé was made to eultivate the streptothrix found in
fhe discharre from the neck, but the culture wasvery

impure, and Dr. Leith Murray, (who was responsible for
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the vaccine treatment in the case, and to whom I am in-
debted for the use of the notes relatine to it), there-
fore gave up the attempt, and used a laboratory culture.
This culture, which I examined myself, was one of the
rapid growing wariety, growth beinz casily visible during
the second day, but otherwise - in morpholcogical and
staining characteristics, which will be referred to later
did not differ from the more slowly growing varieties.
The veccine was prepared and standarised by Dr. Leith
Murray, the process being the same as that described by
Br. Wynn.(z)'

The first injection was g iven subcutaneously, under
the skin of the forearm, on June 22nd, 1007, the dose

employed being 001 mgr, Subsequent injections with

their doses were given as followss=

July 6. .002 mgr.

July 14. .CO5 mgr.

July 23, .CO7 mgr,

Aug, 9. 007 mer.

Aug. 20. .0025 mgr.(a fresh vaccine being
sept.3. 004 mgr. enployed)

Sept. 13. .007 mgr.

Sept.25. .008 mgr,

Oct. 10, .0l mgr.

Oct, 25, 02 mgr.

The injection on Sept. 13th uns those subsequent to

it, wesegiven locally, under theskin of the neck.

(2) B.M.J. May 1907. p. 119.
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There was no interference surgically, during the
raccine treatment., At f irst, the only appreciable dif-
ference in the case was the behaviour of the temperature,
rhich soon began to assume a somewhat lower range. As I
mentioned before, the temperature previous to the vacéine
treatment generally ranged between 080 and 900 1o 900.6°
jrith occasional short periods of quiesence. Soon after
the .commencement of the vaccine treatment, from the be=-
pinning of July, an elevation %o 00° became uncommon -
with the exception of the temperature disturbance follow-
ing on the inoculations, this disturbance being limitéd to
2. period of one or two days after the injection. In the
ionth of July, the.temperaturerosecnﬂg once to 00° (this
rise following two days after an inoculation), after which
‘the tempergture ranged between 97° and 08,40, During

the month of August this improvement in the range of
temperature was maintained, a rise to 990 occurring only
once apart from the period of 48 hours following an in-
peulation. The boy's condition improved slowly, and

Dy the end of August his general condition was very con-
éiderably bettér than at the commencement of this treat-
ﬁent: he both looked and felt much better. The local
Condition improved at the same time. While the sinuses
étill discharged, the granulating surfaces looked healthiey

and by the commencement of Spptember there was marked
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improvement, the surfaces being much smaller. The
swelling, too, slowly but definitely diminished in size,
the measurement on September 5th, taken from the same
points as before, being 9§ inches as com:ared with 105
inches on June 22nd. Pain was rarely felt, and the
patient now sat up in bed without any attempt at supporting
the head, and felt no discomfort ind oing so. During the
months of September and pgetober, the local condition
continued to improve. On September 18th $he boy was able
tc get up. On October 25th the granulating surfaces

were almost healed, though slizht discharge continued, and
The measurement across the back of the neck, between the
same points, was, now 8% inches.

The Boy's weight, however, though fluctuating some-
fthat showed no improvement.

The temperature during the month of September was
more unsettled, an elevation to ©0.2¢ taking place on
four occasions zpart frﬁm the periods following immediately
on the inoculations; but during nctober it kept at a
Pai®ly constant level at about 98° with the exception of
an elevation to 99° and 100O respectively on t wo consecutie
éays at the beginning of the month. It must be borne in
mind, however, that the patient was not confined fo bed
during mest of this period, so that one could hardly

expect the temperature to remain so settled.
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The condition of the chest and abdomen showed no
change.

This ease, then, showed marked improvement in the

general state of health, and in the local condition, the
improvement coinciding with the treatment by inoculations
with a vaccine prepared from a stock laboratory culiure

of the streptothrix actinomycosis. mhe cnly unsatisfac-
fory feature of the case was the fact that there was no !
iﬁprovement in the patient's weight, although the boy was
eating well, and both looked and felt very much better.
Prom being unable to sit up without support to his head,
5e was able to walk about the ward without any such
support, and without feeling the slightest discomfort.

The treatment was to be continued, but at this stage I
lost sight of the case. Whether this improvement was
ﬁerely a coincidence, or was due to the beneficial effects
ﬁf tﬁe %accine,.one cannot, of course, be positive., 1If

é coincidence; it was certainly a remarkable one, as the
5oy had been observed for five weeks previous to the
commencement of this treatment, and had during that time
been steadily getting wofse.

As.reéards the evidence of activity of the vacecine
by a consideration of the effects on the opsonic ‘index
follow1ng individual inoculations, unfortunately I am no¥

able to give many particulars, as this point was not
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investigated by any means fully. Ony . one occasion,
certainly, when I examined the effects of a dose of the
vaccine, the index behaved much in the same way as has
been observed in tuberculesis. Thus, on the day of
injection (0-t. 25th) the index to actinomycosis stood at
1,06: on the day following the injection it had fallen
to .89: three days after the injection, it had fallen
still lower to .78: six days after the injection, the
index showed arise, being .08: and nine days after the
inoculatiom, the index stood at 1.28. There was thus a
definite negative phase in this instance, followed by a
definite rise gbove the level at the time of inoculation,
which is typical of what occurs in tuberoulous patients
after an injection of tuberculinfﬁhich is stated never to
oceur in 2 patient who is not tuberculous (3). I think
one méy infer from this that the organism used in the
preparation of the vaccine was, at any rate, closely
allied to the active organism in the lesion, and therefore
active for the disease., It would have been interesting
to see how long this rise was maintained, but I was
unfortunately unable to continue with this series of
counts as I at this time lost sight of the case. I may
SAy that Dr. Leith Murray kindly verified my counts, his

results being practically the same.

(3) Lawson and Stewart. Lancet. 1005. Vol.II. p. 1680,
17




Dr. Leith Murray observed the index on six other occasions
during a period from August 2nd to September 17th, the
lowest being .2 and the highest 1.3, but no observation
of the index was made before the commencement of the
vaccine treatment. There cannot, of course, be the
same degree of accuracy in the countfing of mycelial
threads as of individual bacteria: but if the same
standard of counting is adhered to, and a considerable
number ‘of cells are counted (100 to_lSQ cells were
counted in each of the series mentioned zbove), I think
an indication of a rise or fall can certainly be obtained,
if such occurs.

The injeetioﬁ of the vaccine was followed in nearly
every case by certain fluctuations in the temperature
This fluctuation took the form of zn initial fall, which
occurred within 24 hours of the inoculation, followed,
usually during the next 24 hours, by arise above the
level at the time of inoculation. mhis fall and the
subsequent rise were never marked, but were wuite
definite in hwSE cases, and I think one might compare
this reaction to that which occurs in a tuberculcus
patient after injection of tuberculin, and which does not
oceur in a perSoﬂ who is not tuberculous: from which
ﬁgain, one may iﬁfer thatthe vaccine was active for this

disease,
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he
Since Lhé compietion of this paper, I have learned
that this iﬁprovement was unfortunately not maintained.
In a Hospital devoted practically entirely to the treat-
ment of acute cases, it was impossible that a bed should
be cccupied for such 2 long period as was necessary iq
this case. The boy-waélacpordingly sent out on October
28th, 1207, to a convalescent home for a short period,
but eould not, from want of space, be readmitted until
December 2nd, part of thig time being spent I believe at
his own home. During this time, patient reccived no
veccine treatment. On his readmission, patient's
condition was much worse, both generally and locall&.
There were fresh sinuses in the neck, and there was more
discharge. The swelling of the neck had increased again
and his temperature was hectic in type, frequently
reaching 100°, It seems very likely that the wound
became infected with other organisms during his absence
from the Hospital. His condition got steadily worse,
inoculation with the vaccine now apparently having no
effect. The pus burrowed dﬁwn between the muscles of
the back, fresh foci appearing as low as the level of
the upper dorsal vertebrae, and his temperature remained
hectic until shortly before death, which took pla ce on
March 30th.

The notes on the post mortem examination were
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shortly as follows:—

On exploring the vertebral column in front the
disease was found to extend down as low as the disec
between the 6th and 7th dorsal vertebrae, and upwards
along and in front of the verdebral column as far as the
base of the skull, The bodies of the vertebrae were
eroded from the outside, chiefly on the pight side.

There was similar erosion of the upper ribs.

There were indications that the pharynx was also
invaded. Both pleural cavities were invaded by the
disease at the apices: the pleura was merkedly thickened,
and there was soﬁe ulceration of the surface of the lung.
On section of the lung apices, there was marked fibrosis.
At the base of the right upper lobe there was a small
cklcerous concretion the size of a pea. Almicroscopical
section 6f the lesion at the apex of the lung showed that
the pleura was markedly thickened, and that fibrous bands
passed from it into the lung'substance, but that there was
no actual actinomycotic lesion in the lung substance.

While there was some enlargement of the liver and

spleen, there were no metastatic deposits anywhere,
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I shall now toke up the Etiology of the disease,
many particulars of which are of considerable interest.

E%iolégy. Commencing then, with a description of
the organism "streptothrix actinomycosis", we are here
met with conflicting opinions, which have an important
relation to the mode of infection, and also To treatment
cf such cases by a vaccine, if this mode of tfeatment be
continued, The specific infective agent exists in the.
lesions 2nd in the pus in the form of small, irregﬁlarly
shaved granules, the diameter varying fromba fraction of
a millemeter to 1 or 2 millimeters. The larger granules
ére made up of aggregations of smallef ones, and are
6ften nulberry shaped. The colour is usually whitish
or yellowish, but they may be of a deeper orange tint,
ér rarely may be so decply pigmented as to have a brownish
ﬁlack colour. They may be soft and friable, or hard,
resistant and calcareous.

The esgential element of the granule is a branching
filamentous micro-organisms amd over more or léss of the
periphery are closely sét club shaped bodies, while else-
ﬁhere the periphéry is occupied by radiﬁtiﬁg filaments.
In some cases the clubs are entirely absent, geneath
fhis peripheral layer is a dense network of branching
interlacing filaments, while the central part may be

oceupied by a homogeneous or granulous matrix, which also
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bervades the whole substance of the granule. The filament
cre thin, and are composed of a central protoplasm sur-
rounded by a thin sheath.

The c¢lub shaped bodies are found at the ends of

4

some of the filaments, and are said to develop out of
'the peripheral filament by a hyaline swelling of the sheat]
Thege are the characteristics, shortly,‘which are
senerally accepted, but whereas some describe only the

[tvo elements, filaments and elubs, as being characteristic
of the streptothrir actinomyecosis, others, forming the
majority, deseribe other elements, namely coccus-like

and bacillus-like bodies. Some of the filaments,
especially in the older tolonies, are seen to be segmented
so as to give the appearance of a chain of cocei, or in
some cases of short rod-shaped bodies,.enclosed in a fine
sheath. In other portions of the same specimen the
sheath has diseppeared, leaving the;chains of coceci or
bacillus—liké forms: and again the coccal and rod-shaped
forma are seen scattered free amqngt he other elements of
The granule. These elements are found both in the
1esions.and in cultures. The guestion arises, what
felation do these elements = coccal and bacillary - bear
to the specific infective agent?

: Some hold that they are to be regarded as products of

degeneration of the filaments: others that they are con-
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taminating bodies, and have nothing to do with the causal
agent of actinomycosis: while according to another wview,
they form a stage in the life history of the streptothrix
actinomycosis.

In attempting to solve this question, one has, in
the first place fc trace the stages in the life history
and development if the érganism by means of cultures -
and here descriptions widely differ. tn the first place
ihere are differences as regards the rate of growthe.

The majority of observers, including Wolff and ¥srael (4)
Leith(E), and others, state.thtt the growth is better
under anaerobic than aerobic conditions, is slow - no
change being observed during the first 5 days at body
temperature, while at room temperature the growth was
very much slower. At the end of 4 or 5 days at body
temperature, small translucent spots appeared, which
enlarged slowly, became whitish in‘coloﬁr, and always
remained separate. At the end of a fortnight they were
about the size of a pin's head. After 3 weecks the colour]
became yellowish. Bostrom, (quoted by Leith, ib.) in a
series of observations on the streptothrix from 11 cases

of bovine and 3 cases of human actinomycosis, in which

(4) Virchow's Archives. 1891, Bd. CXXVI.
(5) Edin. Hosp. Reports. Vol. II. p. 168.
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the cultures were succesful, found a much more rapid
crowth in cultures, little clear bodies appearing in forty
eight hours or even earlier, these bodies rapidly in-
creasing until they form little masses larger than a pin
head, becoming at the fourteenth day of a yellowish red
colour,

But it is to the microscopical examination of the
cultures that I wish particularly torefer. The de-
geriptions of Wolff, Israel and of ﬁeith agree in many
rarticulars. According to Leith ti%) the Life history is
as follows. Aﬁ eight day old cultiure showed a large
number éf'bacillary forms, straight or Slightly curved,

or in pairs, or placed end to end in short chains. These
chains were straight, wavy or sharply bent: but did not
show any raidiate arrangement. An eleven day old culture
showed a profuse development of a radiating colony.

The filaments themselves frequently show an interrupted
frotoplasm. A fifteen day old culture shows similar
filaments, and-with a much interrupted protoplasm, the
segments varying considerably in size, a very few being
elongated, but most being rounded. .eith deduces from
these observations that (1) The filaments give rise to
cocei~like forms. (2). These coccal forms frow into
short bacilli. (3). These short bacilli become placed

end to end, and fuse to form a filament, or grow out um-—
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interruptedly into a filament. Leith, however, states
that he was not working with pure cultures. Leith's
results resembles those of Wolff and Israel (Ib)who
found on examining their cultures microscopically, zfter
24 hours only short bacillary forms. Much the same
appearances were presented 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 branched threads.'
They conclude (1). That the coceci do not multiply by
division. (2). That there is not yet sifficient
evidence for regarding them as spores. (3). That their
significance is still undetermined, as there are object-
ions to regarding them as a mere gtage of growth, or as
broken down pieces of protoplasm. (4) ®Rhe short ba@illi
form the filaments.

Bostrom (Ib.) on microscopical examination found
the following appearances. His cultures of twenty four
hours consisted of abundant filaments, interweaving and
branching, and showing a homogeneous protoplasm. on the
third day and =fterwards they showed numerous short
bacillary and coccus forms, both in and outside the fila-
ments, He concluded that the cocei are the spores of
the organism, thatthey grow out into short bacillary

forms, and that these bacillary forms frow into filaments.
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|that none, even of the smallest colonies, were entirely

Other obzervers describe a similar formation of

(8)

these coccal snd bacillary clements. MeFadyean found
that some of ihe youngest colonies are entirely composed

of cocei, that many show a great preponderance of them, and

free from them. McFadyean also states that the coecei
multiply by division, and that some of them elongate into
éhort baciliary forms, and through these to the long
fiiaments. Foulerton and Price Jones (7) bear similar
testimoRy to the active part played by the coccal and
bacillary forms, : i

These various observers, then, have been agreed
as to tﬁe active part taken by either the coccal or the
bacillary forms, or both, in the development and growth
of the streptothrix actinomycosis. othefs, however, are
éf opinion that the oocci and bacilli were the products
éf contamination, But I wish to refer particularly to
%he viork of a later worker, J,HWright, of Harvard, who
in a recent contributidn(a) has described his investiga—
%ions on thé organism in 13 cases of human actinomycosis.
He state s that he found no coccal or bacillary forms in

any of his cultures, and that mn inoculation into animals

he produced, with each strain, a chzracteristic lesion

(6) Journ. Comp. Path. & Bact. 1889. Vol.II. p.16.
(7) Trans. Path. Soc. Lond. Vol. LII. 1802.
(8) Journ. Med. Rescorch. May. 1005,
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bontaining typical club-bearing colonies. He criticises
the work of Bostrgm, firstly, because the inoculation
pxperiments of the latler were unsuccessful, secondly,
because there was room for doubt as to the purity of his
cul ture, and thirdly, stating that that observer should
have obtaineé a larger'number of successful cultures in
view of the fact that so many tubes were inoculateds

(I may state th:at' Bostrom made about 700 cultivations in
series, but in each-series kept only the first tubes in
vhich growth appeared, neglecting the others of the series;
Wright raises the objection that, owing to the rapidity

of growtﬁ of Bostr;m's cultures, the latter should have
found a growth on many more of his culture media).

Wright raises ; somewhat similar objections to the culture
results of other observers. Wiright attributes the
presence of coccal and bacillary forms to either a degen--
eration of the filaments, or to the presence of contamina—
ting orgzanisms. By this term it would appear that
Wright refers to other forms of streptothrix, as he states
that the various branching micro-organisms claimed +o

have been cultured may be divided into two groups, in one
of which the filements give rise to spore-like, spherical,
Peproductive elements, while the members of the other
group do not give risetosuch eclements., IHe asserts that

members of the former group, when inoculated into animals,
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have ﬁcver given rise to lesions like actinemycosis and
oontaininé the characteristic granuleg; while his inocui-
lation experiments with members of the second group were
‘Buccessful. Wrizht concludes that only one species -
namely that in which the filaments do not form coceal or
bacillary elements - represent the specific infective agené
6f true actinomyeosis in man.

We are confronted then with the view, that, (1)emese
dve ;

'axtraneous micro-organisms accidentally infecting the
cultures. (2) The coceal and bacillary formg are charac—
feristie of a streptothrix which does not cause acitincmy-—-
Cosis, but whicﬁ is present in the lesion as a secondary
anadcr only. Or (3) the coceal and bacillary elements
nay pceur in the streptothrix which causes aciincmyecsis,
but are due to a process of degeneration of the mycelium,
pnd are not in any way connected with the devel-pment or
Erowth of the organism. |

(1) That the coccal and bacillary elements are
extraneous micro-organisms accidentally infecting the
cultures. The fact that these elements wre real coaoel

-

‘nid bacilli, as has been sugzested, is at once refuted by
[the numbrous instances in which they have heen observed
lying within the mycelial sheath, both in cul tures, and

in the actual lesion 23 noted by peith(Q) and otherss:

(o) Edin. Hosp. Rep. Vol.II. p. 135.
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hile McFazdyean (loc. cit) has deseribed chains of coccal
élefents 1ying alongside the empty sheaths.

(2) That the streptothrix giving rise o these
elements is present in the lesion‘as a secondary invader
only. Wright (léc. cit.) bases his opinion chiefly on
the belief that no streptothrix gharacterised by the
formation of coccal and bacillary elements from ifs fila-
ments has been proved to produce by inoculation in animals
a lesion like actinomycosis, and containing the character-

idtic granulés. In another part of his paper he states

that he believes the organism which he deseribed, and

Which he maintains is the only species causing true
actinomycosis in man, to be identical with that described
by Wolff and Israel. Now Wolff and Israel (loc. cit)
Were successful in their inoculation experiments on
animals, as admitted by Wrighf; and, as we have seen,
their cultures were characferised“by the presence in the
earliest stages of nothing but bacillary forms, filaments
hot appearing until later. These bacillary forms would
probably be considered by Wrizht as real bacilli contaminad
ing the cultures, but some observations by Lignidres and
?pitz (quoted by Wright,.(loc. cit)) seem to have an
important bearing on this point. = PFrom cases of 2a
disease in cattle which apparently differs in no respect

from actinomycosis except that the granules do not contain
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. . [the disease, and in these lesions they found the characier+

bram-staining filaments, these observers have cultivated
b amall baeillus growing well but not very chgracterinti-
6211y on 211 the usual culture media. Oattle inoculated

the
With cultures of bacillus developed lesions like those of

istic club;bearing granules without filaments. Nocard
bonfirmed these observations, but Wright thinks that:
further confirmation is desirable. I think, however,

that these observations are strongly in favour of the view

b

that some of the bacillary forms occﬁrring in actinomycosig
ére a stage in the.life history of the streptothrix
actinonycosis.‘

| Again, Wright (loc. cit) himself, in discussing the
cxperiments of Gasperini, mentions that the latter observed
irith a culture; wﬁich Wright desecribes as belonging to
the group of "Noqardiaff%treptoth?ices producing spore-
like reproductive elementsa produced by experimental
inoculatiqn in ah animal a lesion in which the organism
grew in the form characteristic of streptothrir actinony=
Cosis. |

(3) We have, therefore, instances in whieh an
Prganism characterised by the formation of occeal and
pacillary forms is capable of producing the disease en
experimental inoculation, 1 §hm11 now preaent neme
evidences pointing to the feot that these elesments are
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"soore-like reproductive e lements® — that they may take an
active part in the propagation of the streptothrix - and
are not due to a process of degeneration of the filaments.

In the first place, I may mention azain the observa-
tions of Lignitres and Spitz which clearly demonstrate the
activity of certain bacillary forms capable of producing
a typical actinomycotic lesion with granules — a very
étrong arcument in favour of the activity of the bacillary
forms, and against the theory that they are prodgcts of
degeneratione

Leith (loc. cit) too, deseribes two varieties of
coccal_elements in the actinomycotic lesions, the first
and most common in which the elements are prominent and
stain weil, the second in which the elements are shrunken
and have the appearance of small often anguiar segments
éf different size and sometimes not staining so well,
i‘-3c~ntained within a slightly withered tube. reith
remarks that this difference in behaviour sugsests a
different significance, the first form being like a vital
‘rocess important to the furtherdevelopment of the
organism, the latter like some degenerative change
ughering in fts death.

The description by Mooaie(1 e the charzcters of
the streptothrix in a typical case of actinomycosis has

alsc a bearing on this point. In this case, the granules

(10) Journ. Path & Bact., 1003, p. 230.
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Y |thedevelopment of the organism. (Bostrgm,(loo. ety

in the lesicn consisted entirely of coccal elements and
granular debris,-with clubgd at the margins of the granules|
In cultures prepared from t hese colonies, ad ense tangle
of filaments was fornmed, Now the eclubs take no part in

(11), Wright (loc. cit) and others). rherefore

Delepine
fhe filaments must have arisen from the coccal elements.

Again, it is certain that in some forms of strepto-
tThrix %hese éoccal elements, which are in no way dis-
tinguishable from the similar elements in the streptothriy
aotinémycosis, take an.active part in the growth of the
érganism, as Foulerton and Price Jones (loc.‘cit) by
inbeulating the "spores" of one of the more guickly
ﬁrowing species in a hanging drop culture have observed -
mycelial threads sprouting out from the individual
"spores" at the end of eighteen or twenty-four hourss:
vwhile they quote Donneﬂgs having observed similar sprout-
ing from spores. Wright would seem to sugzest a
difference as pegards the activity of t hese elements in
1-ihe two ?arieties of streptothrix, but states no reasons
for doing so.

Summarising, then, we have (1) the undouﬁted for-

nation of these coccal bhacillary elements by the myceliad

(11) Trans. Path. Soc. May 21, 1889,
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threads of the various forms of streptothrix, these ele-
ments being identical in morphological and staining
characteristics in the various forms, there being no
ovidence tothe contrary. (2) evidence that these ele-—
onts become free, having been observed lying in chains
along the side of the emply sheaths. (3) evidence_that
these elements are not degenerative products, but are
capable of rroducing filaments in cultures, and in the
cases observed by Lignidres and Spitz of proeducing in
Bnimals a typical actinomycotic lesion with characteristic
‘éranules. (4) and lastly, that organisms characterised
by the formation of these elements produce typical lesions |
bn inoculation. Prom these facts, I think we must con-
blude that the asctive infective agent of actinomycosis may
be characterised by the presence of spore-like coccal and
pbacillary bodies.

" The importance of this lies in the fact that certain
bbservers have found that these e lements have a greater
resistance than the filaments themselves. Domec(lz)
pbserved that the filaments of actinemycosis Bovis of
Horz, a form which has been found-in the actinomycotic
lesions in mon, were killed at a temperature of 60°C for

five minutes while the coceal element survived this

12) Archiv.de Med. Exper.et d'Anat.Path. Tome 1V.18¢02.
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perature, requiring 750C for the same length of time

>

4

in order to destroy them. Foulerton and Price Jones (loc

cit) had similar results with some of the species of
streptothrix with which they worked, stating that they

could not be certain in other species
not already commenced,

Vincent(lg) obtained similar results with strepto-

s

thrix yadura®, and it is interesting to note that Wright
(loc. eit) deseribes this case of Vincent's as presumably
a.cas:_te of actinomyccsis complicated by the presence of
contaminating organisms.

In conclusion, then, it would seem as has been
frequently susgested, that there is more then one variety
of streptothrix capable of producing actinomycosis in
mnan. In addition to the spering and non-sporing form,
there are other minor differences in staining reactions

and in cultural characteristies, which have led various

=

observers to describe the various forms as belonging to

fifferent specicy.

T TRy .

In connection with this it should be stated that
some observers (Foulerton and Price Jones (loc. cit) and

otherg) have found that some sub=culiures would for no

e

accountable reason show great variability from time to

i

ime in appearance on the same culture media, and also &n

i

taining reactions.

{13) Ann. de 1'Inst. Pasteur. 1804. Vol. VIII.
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Mode of Infection.

‘Ithat the widely accepted theories of the mode of infection

£38) Annzles de Dermatologie, Sept. 1895.

As a result of his investigations, Wright coneludes

of the human subject by means of grains of corn or grasses
must be rejected, basing his opinion on the fact that the
organism he described was anaerobic, did not grow well on
511 the culture media and practically noi at all at room
éemperature. He states that he does not believe that

the active infective agent of_actinomyoosis has its normal
habitat outside the body, but is probably a normal in-
habitant?of the seeretions of the buccal cavity and of the
gastro—intestihal tract, both in man and in.the lower
animals,

There are, however, a large number of cases in the
foreign literature, which show a more or less close con-
nection between grains and grasses and the development cf
an actinomycotic lesioni: In many cases the patients are
Stated to have been in the habit of taking uncooked grains
or vegefable.material into the mouth. Thus Poncet (14,15)

Dubremith and Fréche(le),Besse(17), Bevan({18) and others

E14) Gazette Hebdomaire, April 1895.
:15) Mecredi Medical, June 19. 1895.

El_'?) de 1'Act. Cervicale. Lyons. 1895.
18) Annals of Surgery, May, 19¢B.
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quote such cases.

Other cases, again, show a more definite relation
between a wound with 2 portion of grain or straw and the
development of the lesion. Thus Guermonprez and Angier
(12) quote a case in which a man wounded his gum with a
corn stalks: eight days later an actiﬁomycotic lesion
oommenced in the exact situation of the seratch.
Erving(go) publishes the notes of a case where the diseasd
followed a wound made by an cat straw, and another case
where the disease cccurred in the skin of the back of a
man who habitually slept on some straw in a stable with
his back and shoulders unprotected.

Again, Jomne’?L) ang Bostrom(22) and others have
found the remains of grain or a sheath of straw in the
lesions = the latter in 11 cases, and this observer
Showed the intimate relation of the organism with the
fragments of grain or straw.

In the United Kingdom, out of 105 cases, the notes
of whiech I was able to collect, there was a history of

the patient being in the habit of chewing stalks of grass

(10) Gazette des Hopitaux, Feb. 11. 1802.
(20) Bull. Johns Hopkins Hosp. Nov. 1202.
(21) Rurah,Annals of Surgery. Vol. 30. 1889.
(22) quoted by Leith, Loc. cit. p. 180.
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or grains, in 8 cases : ion oceurring in the

{97}

mouth, cheek, angle'of jaw, tongue, sbdomen, and lung
respectively: while in 5 other eases there is a more
definite pelation between the time of onselt and the
history of chewing grain or of being wounded by some such
foreign body. In one case(zz) a piece of chaff became

S 3 iz i ANl ithin amenth
fixed into the flocr of the mouth,ha swelling commenced
which proved to be a typical actinomycotic lesion, the
swelling oceurring in the floor of the mouth.

‘ : (24)
" In another case - ccecurring in the same localityp

a fine "spear" of wheat lodged in the throat, while

patient was. preparing some thateh from sitraw: a fort-

night later aswelling apreared under the left side of the

Jaw, this swelling proving to be due to a typical actino=
Mycosis. In the left anterior pillar of the fauces a
small ulcer was present.

(25)

In a third case , Wwhile patient was eating some
grains of oats one became stuck in the right tonsil:
efforts were made to disleodge it, but a fewdays later the

tonsil swelled: +the inflammation subsided, but about a

(x) RNotes of the cases will be found in.(l) Lancet, 1008.
Vol.II. p.1307: (2) & (3), Lancet, 1901. Vol.I.p.3.
(4), Lancet.1898., Vol.II. p.1081l: (&), Edin.Hosp.

» Reports, Vol.II. p. 123: (8) Lancet. 1807.Vol. 1.

p.* 3110

Easg Lancet, 1897. Vol.I. p. 311

24) Lancet, ibs

(25) B.M.J. 1806. Vol.I. p. 1585.
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mon‘th after the date o6f the 1esion-he noticed a.swelling
just under the jsw on the richt side. This proved to be
a case of typical acﬁinomycosis‘

These three cases then show a very definite relation
between an abrasion by a piece of straw or a grain and the
development of an actincmycotic lesion, at, or in close
x

relation to, the site of the lesion.,

In two other cases the lesion followed closely on

(=8)

the chewing of grain or straw. In one the patient
developed a typical actindmycotic lesion beneath the jaw,
the symptoms commenciﬁg a fortnizht after he had been
Chewing some straw while watching a threghing machine.

| In the other(27) abdominal symptoms commenced two
months after patient had been eating: fresh ears of barley
and wheat at hérvest time, a typical.actinomycotic lesion
being found iater in the rectum.

(28)

In two other cases y again, the lesion occurred
in farm servants soon after assisting at harvest, one
lesion being situsted behind the angle of the Jaw, and the

Other having flsst involved the gum.

In the notes of thecases occurring in Great Britain,

(26) Pract. 1808. Vol. 80. p. 3¢8.

(27) Lancet, 1801. Vol.II. p. 1101

(28) Lancet, 1807, Vol. I. p. 734, and B.M.J. 1808, Vol.I.
- p. 1553,




I have been sble to discover only two in which a fragment
of grain was found as the nucleus of the actinomycotic

(290)
lesion. In one case a seed, very like a small oat

éeed, was found in the serapings from the lesion, In
the other 0a50(30) a spear=head body like a piece of straw
ﬁas found in the section of the actinomycotic lesion.
This patient was hardly ever withoui a piece of straw in
his mouth when at work.

T will e seen; then . hat the viow that the onl
ganism often gains entrance to the system by means of
grains and grasses is supported by a considerable number

of apparent instances occurring in this country. ;
The seasonal incidence of the disease bears a
certain ampunt of corroborative testimony in favour of
v : " (31)

Such a mode of infection. Bostrom states that out
of 84 cases ih man, the disease commenced in 77 per cent
during the months August to January inclusive - in fact,
(during the months when there was greater opportunity for
. : . : s ont(32) 1oq
he chewing of cofn and barley grains. Wright has
3lso stated that most cases ocecur from August to January.

I examined the notes of the British cases to discover if

{20) Glas. med. Journ. 1895. Vol.B84. p. 277.

(30) B.M.J. 1906. Vol. II. p. 127.

(31) quoted in Treve's System of Surgery, "Actinomycosis".
i om e e R e 5 5 53 :

(32) 0sler & McOrae's Text Book of Medicine. 1807. “Actimo-

‘Myeosis”
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there was any such seasonal 'incidence, but found that
takinz the disease as a whoie there was no such great
preponderance of cases oceurring in the periods folléwing
the harvest. Out of 50 cases in which the month of
commencement of the symptoﬁs was stated, in 20 the dis-
ease began.in tﬁe period from August to January inclusive,
and 21 from February to Julye.

But I think it is undoubted that a considerable
interval may é&lapse between the time of infection and the
Jaha. OF the F1rst: SYptone Eorerable o the Biscate in,
for example, the abdomen and lung, where the onset is
often very insidious. On the other hand, one would
éxpeot a mnmuch closer relationship between the time of
infedtion and the date of the first symptoms in more
superficial regions, namely the common site about the
face and mouth, and in the skin: and on looking at the
Segsonal incideqce of the disease ithese regions we find
that a large provortion of the cases occur in the months
during and ofter harvest. In the head and neck the
Month of commencement was noted in 1¢ cases. Of these,
13 or 68,4 per cent, commenced during the months from
{ugust to December inclusive, while in the other 7 months
of the year there were only 6 cases or 31;6 per cent,
;H“thelﬁwo;skin cases, the disease commenced in the
monthS'of'October and November respectively.
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The seasonal incidence, however, has not been suf-
ficiently observed fo allow of one drawing conclusions,
but so far as it goes it is in favour of the view of
infection by grains or grasses.

(33)

Jensen made some interesting observations
which seemed 1o strongly favour the infection of cattle
by barley. He observed that the disecase was each year
more or less prevalent in cattle which had been fed on
grain grown on certain land reclaimed from the sea, and
that in the late autumn of 187¢ and the winter following,
the outbreak was so great that nearly the whole herd was
éffeeted.

‘ Though many forms of streptothrix have been isolated
from grasses, it hess not been conclusively proved that
they are capable of causing in man or cattle a typical
actinomycosis, R:rah(loc. cit.) however, quotes Liebman
ﬁho inoculated the seeds of beans, lentils and barley
with the streptothrix actincmycosis: the plants and
Parasites developed simultaneously. The plants were
invaded with short rod-like bodies and the streptothrix

Was also found in the form common in animals. The

|®rganism obtained from the plants could infeet animals,

land also grew on inoculation into other media. Liebman

(33) quoted by peith, Loc. cit. p. 180.
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states that the organism is S‘tenuateﬁ by passing through
animals, but regains its virulegce éfter being grovn on
loanta.  Rurhh States thet he sttempted masy Liues o
grow the streptothrix actinomycosis on plants, but never
succeeded. If Liebman's work be accepted, there can be
no doubt that grains and grasses or other vegetable mater—
ial are the common means of intfoducing the organism into
the system, but, as far as I ean see, his work has not
been confirmed by others; while Wright(34) failed to

get any growth on oat infusions with his orgasnism, and

one doubtful growth out of five in potato infusion.

by grains or grasses =
(1) The large number of cases in which there is a
history of a haﬁit of ehewing grains or grasses,
in some cases showing a definite relation in time
to the infection.

(2) A considerable number of cases vhere actinomy-
cosis followed closely on a wound or abrasion by
grains or grasses.

(3) A considerable number of cases in which portiont
of grains or grass were found in the actinomycotic

‘iesign, Bostrom finding them in intimate relation

With one another.

(34). Journ.Mea.Res. May. 19C5.

To recapitulate, then, we have in favour of infectiop
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(4) The seasonzl incidence — so far as has yet been

observed = a considerable preponderance of the
harvest.

(5) The observations of Jensen in cattle, an out-
break having occurred in those fed with grain
from a certsin seed.

(6) The fact that some part of the alimentary

system is by far the commonest site may also be

added.

Wright explains the first three by stating that
the grain or straw merely acts by causing an abrasion
and allowing the entrance of the organism whieh is nor-
Mally present in the buccal and intestinal secretions,
and that the portions of grain or straw in the lesions
ﬁerely act by lowering the resistance of the surrounding
tissues. But the large number of cases in which the
foreign body present in the lesion or causing the abrasion
ig straw or grain is certainly hiphly suggestive. Other
foreign bodies have caused wounds resulting in actinomy-
cosis, but the number of cases is very few in comparison
With lesions caused by.straw or grain. As regards the
Presence of the grain or grass acting solely by its
irritative or traumatic effeet, Wrizht himself (loc. cit.)

found no such benefit to the micro-organism in his inocu-
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lation experiment, those cases in which he introduced
setons not showing any more marked lesion than those in
which no foreign body was introduced.

Wright further objects to the theory of this mode
of infection, in that he found that very little growth
occurs at room tem;erature, that growth is anaerobic, and
that growth on vegetable infusions was unsatisfaciory.
Both Leith (loc. cit.) and Wolff and Tsrael (loc. cit.)
however, state that growth does take place aerobically,
though not so well as under anaerobic conditions. The
slight growth at room temperature is certainly against
éhe theory of 2 normal habitat outside the body, but does
not, T think, preclude such a habitat. As regards the
Cultural experiments on vegetable matter, I think they
also ecannot be regardéd as conclusive ?vidence.

The balance of evidence is, I think, in favour of
grains and grasses being a eoﬁaon means @f introducing
the organism into the syétem.

The view that the streptothrix actinomycosis has an
existence outside the body is favoured by the high degree
Of resistance which téese organisms possess. Liebman(ss)
states as its maximum vitality that it will resist boiling

E for 14 minutes: that 5 per cent carbolic acid had littlg

———

| (85) quoted by Rurah(loc. cit.)).
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Solution took 5 minutes to kill the organism. pther

., wright (loc. cit.) found that 6290 to 64°C for ten
j?ﬁinutes was required to destroy the cultures, and the
F;%ame observer concluded that the organism was quite
;;éesistant to drying, being active when tested after Ffifty
[to cighty days. It is quite evident from these facts
that the organism can exist indefendtel¥y outside the
body and still be capable of infecting man. -

I fail to see, then, what reasons Wright has for

[stating his belief that the orgenism is normally present

_in the secretions of the alimentary tract, and there are

Strong reasons against this view. One is the occurrence

of primary actinemycotic lesions in the skin. While
‘[Uncommon in man, they undoubtedly do occur}! and in cattle
[this is a comron site.(37)

Again it would be impossible to account for the

[outbreaks in cattle on this assumption. One such out-

;brEak has been observed by Jensen, as mentioned before:

£3ﬁ) Comptes Rendus de la Soc.de Biol.1l00. Vol.52.p.837.
HLE”) Professor Orabkshank, "Actinomycosis and Madura
| Disease". Lancet, Jan. 18¢7.
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‘| ana Oredkshank (ib) mentions a similar one occurring in

ifr this country, eight per cent of the cattle on one farm

[becoming affected; and another large outbreak on an
Bustralian farm.

| As regards infection from other foodstuffs, Besse
(loc. cit.) has stated that there is some evidence that
infection may occur from meat, potatoes, and even milk.
.; Leith (loc. cit.) has come to the conclusion, after a

* [search of the literature, that there is no evidénce to

i Show any danger in consuming the flesh of animals suffer-
l ing from the disease. Foulerton and Price Jeones (loc.cif
. |state that the ordinary temperature reached in the inter-
| [ior 6f meat during cooking is not usually much above
1165°C, which is below the temperature necessary to kill
|the organism according to most observers, and they state
that meat must therefore be considered as a probable
eans of infection. Although no one has yet sucbeoded
in rroducing the disease experimentally by mixing the

| |Porasite with the food, it must nevertheless be considered
|a possibility, given favourable conditions of suscepti-

: bility, and perhaps an asbrasion in the mucous membrane
{0f the alimentary canal. _

As regards milk, Leith (loc. cit.) states that the
;tPﬁraSite*has never been found here, and moreover the fact

'}thaf the disease is very uncommon in young children is
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Lcainst such a mode of infection. Crookshank (loc. cit.)
mentions that in cattle a few cases have occurred in the
hdder: and Leith describes.the pathological changes in

o specimen which he procured. In this there was no
direect invasion of the gland tubes, but there was some
lteration in them, and Leith remarks that it is difficult
to believe that the parasite does not in some form or
bther invade the tubes. Milk cannot therefore be alto-
rether excluded as a possible means of infection.

As rggards the question of the direct passage of
infection from animal to man, the'evidence,in favour of
this means of infection is not by any means strong.

Cases are certainly on reccrd whére the patients have

had to do with cattle suffering from the disease, but

Such examples are not numerous. In 6 of the 1CO American
cases collected bﬁ Rurah (loc. cit.) and Erving (loc.cit.)
there was a definite history of the patient having cared
for an animal suffering from the disease during a considers
eble period preceding the manifestation in the patient:

(872) states that cases have been

end Malcolm Morris
eported by Poncet, Mayde, Bulhoes, Hartman and others.
[ have not been able to find any instance in this country.

That the-disease is not a markedly contagious one is

(37a) Lancet, 1808. Vol.I. p. 1553.
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evident, znd in connection with this an experiment was
made in America(STb), 21 healthy cattle being kept in
close quarters with diseased cattle for three months
without showing aﬁy sign of infection. FThere is no

evidence of direct infection from man to man.

Age. In the notes of the 105 cases occurring in
this country, the ages were stated in 7¢ cases, and were
as follows:-

1-5, 5,10, 10-15. 15-20, 20-30. 30-40, 40-50. 50+60.80-70,

No. of Cases.
1 4 8 14 20 14 o} 4 5

The vouhgest was B years: the oldest 85 years.

The aoge ineidence of these cases corresponds
pretty much with that of cases collected in other coun-—
tries. TLeith (loc. cit) in 392 cases, collected in this
and other countries up to 1804, found that the disease
hag beeq observed as early as 1, 4, and 5 years of age
respedtively, and as late as 77, but was not common
before 10 or after 60: and that the period of young
adult life is apparently most favourable to the disease,
especially the third decade. ‘Bhe st;tistics of the

ﬁmeriean cases collected by Rurahtloc. eit.) and by

Ervihg(loc,cit.) also correspond with the above.

(37b) B, T March, 18903.
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Sex. Tn the pBritish cases, out of ¢4 cases in
which t he sex was recordéd I found that 65, (or 80,1 per
cent) were males, and 20 (or 30,8 per cent) were females.
The disease has therefore, in this couniry, been more

than twice as common among males than among f emales.

Leith (Ib.) out of 4C5 cases found the propcrtion of males
to females as nearly 2§‘to 1a Erving (lce. cit.) in
America, znd Poncet and Berard (quoted by Rurah loc. cit)

show a similar preponderance of the affection in males.

Occupation. The occupation was mentioned in 50

of the British cases, and was very varied. Vine had to

: d& with horse or cattle: nine were ¢ountry men or farmers:
Three were domestic servants: there were two each of
labourers, clerks, merchants, gentlemen and surgeons:
fthile of the others nine followed out-door and ten indoor
~ [Cecupaticns. It cannot be said that any occupation had
[@ny preponderance.

Cases in foreign literature do not show any more
[definite occupational incidence. Reith found that

| [almost every occupation or calling in life supplied

[instances, and out of 100 cases at random ten were
[coacimen or grooms. 32 peasants or workers in the field

‘f5 of whom were specially mentioned as being much engaged
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about eattle), 25 were farmers, grieves, or landowners:
8 bakers or millers: 17 merchants or commercial tra-
vellers: b5 students: and 3 physicians,

Rurah's . observetions (loc. ¢it.) in the American
cases tally with the above. It would seem that z larger

proportion of the cases are engaged in out-door occupationt
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FATHOLOGY

The pathology of thig eondition is in many ways
an interesting one.

The peneral pathologiecal features are granulation
tigsue formation, with suppuration and tissue destruc-
tion. A purely formative type - the form eommon in
cattle = is rare in man, Before the advent of suppu-
ration the foel are characterised by areas of
caseation and neerogis, surrounded by rows of small
mononuclear cells, and epithelioid cells,w.idk giant
eells ere found about tie periphery, so that the
|minute changes resemble those in tuberculosis. The
glant cells differ, however, in having more wmumerous
nuelei,which are arranged in the gentre or at one end
and not disposed round the periphery as in tubercle.

' They may contain fragments of filaments and elubs.
 |Later there is the formation of new collhective tissue
about t:e focus of infeection, whiech later may form
dense bands, in the interstices of which t.e colonies
of the organism are found. In addition to this tissue
| ﬂ;%m#&aam‘ there is in man in most cases a formation
of pus, which surrounds the colonies within the meshe
work of econnective tissue.

: “ormed connective tissue is vascular (38)
|¥hus differing from that found round tuberculous foci:
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'Leith,Delepine (loc.eit.) Wright (loc.cit.) & others.

elways rudimentary, shewing little beyond a layer of
endothelical cells lying on a fine thréad-like fibrous
layer. Clinically, proof is supplied'of-thia faét, it
being often stated in the notes of the cases oceurring
in the British Isles that haemorrhege on ineision into
the mass was free and difficult to control. (39) -

The disease is characterised by & marked tendency
to extension, and a peeuliar feature of this extension
is that it is not limited to the organ in whieh the
disease 1s manifest, but spreads to the surrounding
tissues, - the lesion does not respect anatomical
boundaries, - thus differing from tubercle.

Now this local spread does not occur by & simple
outgrowth of foeci, @s the organism is only found in
the centée of abscesses, and not towards the margins
of the focit and again the typical mode of extension
is seen to be by the formation of smaller abscesses
quite definitely isolated from the margin of the main
mass., (40) That tuis mode of extension does not take
Place by the lymphatics is evident from the generally
recognised fact that lymphatiec: glands are never, or
very rarely involved, and that in the lesion the
lymphatic vessels are never or very rarely involved;
(41) ;while, on the other Land, there are local ap=-
pearances as well a8 the oceurrence of metastases,

which point to the blood-vessels being the channels

faﬁdleg ilsermsf of cases. Lancet. 1901 Vol.I. p.3
and others.

Leith Loc.cit.
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through which this curious form of local extension is
brought about. In the liver,where the pathology hes
been most closely observed, both Leith and Deldpine
found that thé process of formation of new eonnective
tissue was continued beyond the margin of the actinoe
mycotie focus into the liver substance as an interw
cellular cirrhosis, and Leith observed that the
bloodvessels of the reticular tissue were econtinuous
in places with the intercellular eapillaries. Again
the branches of the hepatie artery and portal vein,
especiaslly the former, showed a proliferation of
their endothelium, the adventitia was also thickened
and blemded with the markedly increased connective
tissue in the portal spaces. Bofh Leit:n and Delépine
attribute these changes at the margins of the foeci
to the passage of hacterial excretions turough the
vessels, nélépine because he found only a very few
actual streptothrices in the vessels in this region,
and Leith because he found no actual streptothrices.
Leitn, however, states that he found micrococcl here,
in some cases forming plugs filling the sublobular
veins: that these cocei were of much the same size and
charagter as the coccal forms in actinomycotic cule
tures, snd that there was a possibility of their being
of setinomycotic naturs. Samter, (quoted by Leit:r),
however, believed that this cirrhotiec change wze due

to some early form of the strepuotirix or otier sccom=

panying organism, which after setting up an imflamuatory

|
1

|
i
|

|
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process, again disappeared without further development|
Now Delépine (loc.cit.) has deseribed a condition in
nis case which favours, I think, the opinion that

these changes are partially, at any rate, due to the

passage of some form of the organism, He found, at
a distance from the main mass and separated from it
by comparatiyely healthy tissue, small pabteches - of

small round-celled infiltration or of neerosis, but

in these he was unable to find any organism: he attrib
uted these patches to the action of the toxin, howe
ever, though it seems to me more likely, from their
isolation and their circumseribed nature that they
were due to the action of some early form of the
organism., Again, if these changes be entirely toxie,
it appears to me that one would expect a considerable
degree of general toxaeomia: but it is remarkable that
a Tairly marked sétinomynoéic lesion may be present
for a considerable time without any marked change as

to the system as a whole, which point is illustrated

."’

by many of the British cases, and which has been obser
ved by others, including Foulerton and Frice Jones
(loc,cit.) who adé trhat it is only in long standing
cases or when lesions are unusually extensive that

any marked was%iné of tissues is seen, and that where
wasting is prominent it is usually the effect of

secondary infection by actively pyrogenic organisims.

Leith's case itself illustrates this very well, the
patient being "well nouristed" although the lesion in
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the liver was of large size.

Again, Harris (42) hes described a lesion in
the liver in which there was an almost complete map=-
ping out of the liver lobules by mycelial threads bee
yond the maln mass, these threads having insinuated
themselves between the eolumns of liver cells, and in
places it was noted that the capillaries were blocked
by means of threads of mycelium.

It would seem likely, then, th-at these changes
are brought about to some extent by the passage of
some form of the organism through the vessels.

In conelusion; I would suggest that owing to the
large amount of vessels of embryonic type in the new
formed tissue, the strephothrix passes in some form
readlly into the vessels: that some are arrested after
passing a short distance and there grow into new
actinomycotic foei, or are destroyed by the tissue
cells = the close neighbourhood to the main mass being
a favourable site owing to the lowered "bacterio=
tropie pressure", and to some toxic action of the
neighbouring organisims: that others again pass on
into the general cireculation, where, owing to their
slight degree of wirulence they mey be destroyed, or
may set up metastatic focl elsewhere.

The eurious and very marked tendenéy on the part
of this organism to overstep anatomical boundaries,
and its frequent extension through muscles and fascia
(42) (Journ.Path. & Bact. 1898. p.182.)




|may I think be explained on this view of its mode of
local extension. TFor example, in lesions of the lung

|or liver, when the lesion reaches the pleura or peri=

|%try; I find that metastasis was present in 29 out of
. |the 105 cases, or 27.6 per cent. I have of course -

{48)  (Journ.Path.& Bacter. 1896. p.78.)

instead of following the lines of least resistence,

toneum adnesions would occur between the adjacent
serous surfaces: these adhesions forming the 1limit of
an actinomycotic Ffocus would become vascularised, and
the organism gaining a ready entrance into the rudi-
mentary vessels in the active focus would pass easily
into and beyond the adherent pleura and peritoneum,
and there would set up new focis and this process woulfd
be continued through the various muscular and fascite-
ular layers separating the main growth from the sure
face of the body,; leading eventually to the character=
istic appearance of a number of sinuses discharging
externally.

With regard to metastasis, Martin (43)states that

its oceurrence is comparatively rare. This was by

no means the case in those cases occurring in this
country. One would certainly expeet a comparative
frequeney, from the local pathological conditions =
the vascularity of the new formed tissue and the rudi-
mentary neture of the new formed vessels - and this is
borne out by the British cases, at any rate. On ex=
mﬁng the notes of the cases occurring in this coun=-
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been careful to distinguish between a rezl metastasis
and a possible extension of the disease by continuity.
Those cases of the disease occurring i:rimari.ly in the
abdomen most frequently give rise to metastasis, out
of 39 primary cases metastasis ocecurring in 18, or 46
per cent. Thus almost half of the primary abdominal
cases were followed by metastasis. Those cases of the
disease primary in the lungs came ?'e_xt in order of
frequency of the occurrence of metastasis, out of 19
primary cases, 7, or 37 per cent, showing metastatic
growths elsewhere. In primary head and neck cases,the
relative fregquency of metastasis was much less, out of
41 primary cases only 3, or 7.3 per cent. showing metas
stasis , out of the 3 cases apparently primary in the
skin, one showed metastatic foci: about this case (44)
however, I think there must be considerable doubt as
to the primary origin in the skin the probability
being that the primary origin was in the abdomen.

One case apparently occurring in the testicle did
not glve rise to metastasis: and another case was

represented merely by a pathological specimen.

(44) {Ea@grt.@ by Delépine - rans.Fath. Soc. 1889.
gy 21.)




Turning now to the various sites in which metase
tatic growths occurred, I have prepared & table showe
ing the organs and tissues which were the seat of

metastatic growths.

Primary in Head

. &
: Neck. Abdomen. Lungs. Skin.
With metasta=
tie growths
in i=
Lungs Total 14
Total 13
Total

Total

=
o

Liver

B8pleen
Kidney

Ovary & Tube Total
Total
Total

Retroperitoneal
Brain

Joints

8 °© @ 9 ¥ 8 8 o

Total
Subeutaneous Total

Intermuscular Total

W M H O R O N O M @
@ ©® o o ¥ 92 &5 O B W @

G D e s B F O o

Total

© ¥ N O M M M N W

w e @

In abdomen - :
site not stated

e -

The liver and lungs were the organs most fre-

quently affected by metastatic growths, as one would
expeet, infection being probably carried to the liver
through the portal system, as no less than 10 of the
|13 m in which the liver was involved by metas=-

iy setulis Bu the ERGensn.




The kidney, brain, and spleen come next in frequency
as regards the ocecurrence of metastatic growths. In
some cases there was wide diffusion of the organism
through the body,notably in a eé:;:;;‘Mr. Godlee. (45)
Where the leslon was epparently primary in the liver,
and secondary focl were found in the kidney, retro=
peritoneal tissue, cerebrum, subcutaneous tissue, and
in various joints - hip, knee, and’ metatarso-phalgzeal
joint of the great toes.

As regards the form in which the organism circue=
lates in the blood it is difficult to make any positive
statement,

If we accept the opinion that the coceal and
bacillary forms are capable of propagating the organism
it would seem likely that they are the common mesans
jof producing metastatic growths, as they would easily
find their way into the bloodvessels. A specimen de-
scribed by Moodie (46) certasinly favours this view.
Close to a lesion in the liver secondary to the diseasd

.n the jaw, he found in some places a very striking

ppearance = what sppeared to be membrancus capsules
artially filled with coeccus-like bodies similar to
hose found in the main lesion and also staining by
? aﬁts’~:ma£h§d; These bodies were grouped in & dense
'*'iﬂkﬁ inside the capsule, or arranged in clumps
iroughout, or scattered irregularly. "In some cases

(Lancet, 1901, vol.I. p.3. case 6.)




apparently from the thickest part of whiwk we shall
call their "wall", delicate processes witﬁ'dilated X =
tremities could be seen, which pregented the appeare
ance of early club formation. In others it looked as
if the weall had ruptured and allowed the coeceus-like
bodies to escape, while the wall at the point of rupe-
ture took on the app=arance of homogeneous bands bear-
ing clubs". Moodie explains this #nteresting feature
on the belief that the capsule like aspect was proe
duced by the coccal elements entering the lumen of
the capillary in the form of an embolus, and by their
growth distending the walls to an abnormal degree.
This case I have mentioned before as being interesting

in that no filaments were found in the lesion, eoccal

elements and elubs being alone present: while filae
ments were found abundantly on making cultures.

, Moodie mentions another case very similar to this one,

% deseribed by Chiari, and in this case the cell nuelel

of the distended wall vould be demonstrated.

I shall now refer to the frequency and to the

actual site in the various reglons.

ad and Neck. In Bryving's (lLoc.cit.) collection of

American cases the head and neck formed the primery
gite in 53 per cent of all cases. Leith out of 383

collected cases found the hesd and meck primary in 54

per cent: Illich (guoted by Rurdh) in 55 per cent.
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The figures of other observers are muchk the same,
pointing to the primary head and neck cases forming
more than half of the total eases. In the British
cases the proportion was not so great = 41 out of a
total of 105 cases being primary in this region,forme
ing 39 per cent. Their distribution was as follows: -
in the temporo-maixllary region 26 - 2 in the upper
jaw, 10 in the cheek, 8 in the lower jaw, while 6 were
stated to be in the "jaw": in the submaxillary region
63 in the tongue, 23 peripharyngeal, 6, ineluding 4

in whieh the primary affection was evidently from the
tonsil. In one case the primary site W&é?ﬁefinita.
The temporo=maxillary is, of course, considered the
classical form of the disease owing to its frequency
here and its generally well knowm charaéteristics.

The disease in this region is generally stated to come
mence in connection with a carious tooth, but Ve
Baracz (47) found that many of his cases showed ine
fection through the buccal mueous membrane, just as in
cattle whose teeth are always sound, and he is ine
e¢lined to disbelieve the alleged important part played
by ecarious teeth. Of the 8% cases occurring in this
region amdng the British cases, I found that 10 were
primery in the cheek. In those cases commencing in
the upper and lower jaws « 16 in all - 4 were stated

to have started in conneetion with & carious tooth:
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in 3 other cases 1t was mentioned that there were
carious teeth in the vicinity. There does not seem
to be a close connection, then, with carious teeth:
and the rarity of bone involvement in this region it
is elsewhere, is against the theory of the entrance of
the organism into the tooth socket through a earious

toothe While in a few of the British cases the abe

scesses were stated to be periosteal, in only one case
was bare bone fell with a probe, pointing to the pro-
bability of the abscesses being external to the peri=-
ostewm. The disease may attack the bone of the jaw
peripherally, but there are very few casgses on record
where a central actinomycosis of the jaw has been
found. Von Bruns (48) mentions one such case, and

he states that he ecould find only one other case on
record.

But the presence of caricus teeth in the mouth
must predispose to & lesion in the mouth by the possie=
bility of abrasions of the mucous membrane of the
cheek,; and also by the presence of an unhealthy cone
dition of the gum, and perhaps some slight uleeration
here.

In the cheek the condition has a tendency to
spread outwards, in a large proportion of cages ine
volving the skin and discharging externally.

In the submaxillary form the infection has spread

down from the gum of the lower jaw, or from the floor

(48) (uunch. Ned. Woch. 1903. Vol.6.)




of the mouth, by direct extension.

Those cases occurring behind the angle of the jaw
are probably due to infection from the fauces. Two of
the British ceases illustrate this mode of extension
well, one (49) where the primary lesion was on the ane
terior pillar of the fauces: and the other (50) where
the tonsil was the seat of the lesion,

The tongue = a common site in eattle = is come
paratively rare in man., Leith (loc. eit.) found 13
out of 220 cases primary in the head and neck. Th-al
much greater freguency in cattle is no doubt due to
greater llability of abrasion, the tongue being ale

most & prehensile organ in grazing.

Fharyngeal. I have included under this heading cases

occurring primarily in the pillars of the fauces

(1 case) end in the tomsil (3 cases) Three of these
cases were principally manifest in the submaxillary
region and behind the angle of the jaw, while one of
the cases apparently primery in the tonsil was mani-
fest éhi_e—fly in the predertebral tissues and the
cervical vertebrae.

The point of entrance in the fifth case was not
evident, nor was it in the case which eame under my
notice: but the tonsil and fauces appear to be &
favourable site for infection. Cases have been re=

- op mycosis, (51)but the

49) %Lanwe 1897, Vé1l.I. p,ail. Case 2.)
( B,J.Js 1896, Vol.I. p.1555.)
(51) (#81linper. liineh. lied. Woch. 1887.)
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condition is very rare - if it ever does occur, the
possibility presenting itself of the lesion béing a
metastatie one from a primary lesion which has escaped
notice. By extension and metastasis, the condition

is not very uncommon. Among the British ecases I have
found 5. Of these one was by extension from the upper
jaw turough the orbit (52), wiile the other four cases

were metastatic.

Frequency. Out of the total of 105 British cases the
primary lesion was in the lung in 19, that is in 18
per cent. .

Wright (53)stated trat 15 per cent of all cases
are primary in the lung: Leith (loc.cit.) 14 per centl
Poncet end Bérawd (loc.cit.) 15 per cent.

As repards the side affected, West (54) out of
27 collected cases found that the primary condition
was more common in the left lung, in the proportion
of two to ome. This was not so in the British cases,
there being 9 in the right lung and 8 in the left, the
side not being stated in two cases.

The lower lobe is more commonly affected than
the upper. West [loc.cit.) found in 20 cases that
the lower lobe was affeected in 13, the upper in 3,
and ‘Ehas middle in 4_ Eﬂring tme.ait.) in 10 cases

.'_.=
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found the Rower lobe affected in 7, and the upper in
3. Out of 16 primary British cases in which the éite
was stated, the lower lobe was affected in 10, the
upper in 5 (of which 2 were situated at the apex),and
both upper and lower in 1l.

The pathology of the lung cases is interesting
from the point of view of infection, as it has been
stated that infection occurs by breathing the dust of
grains and chaff. The common site in the lower lobe
is quite in accord with this theory, but on examine
ing the notes of those cases occurring in the lung as
a result of metastasis we find that there was even a
greater preponderance in favour of the base - 7 in
the lower lobe, and 1 in the upper lobe, while 1 was
in both upper and lower lobes. (I do not refer to in=
fection of the base of the lung by direct extension,
of which there were seven examples.)

As regards the type of lung involvement, the dis=-
ease mey in the first place be limited to the bronehi,
evineing itself in & catarrshal inflammation. This
form is undoubtedly rare. Among the British cases
there is one described by Leith (loc.cit.} in which
ehanges of an acute character were limited to the
bronehi, the patient having suffered for a consider=
able time from actinomycosis in the abdomen. Rurdh
(loc.eit.) mentions such a case, the evidences being

bts : examination of the patient.




A second 1s broncho-pneumoniec in type, the appear:

+

ances suggesting that the disease has started in the
smaller bronehi or bronchioles, &n&tﬁbreadiag rapidly 1
to adjacent alveoli . This type is mentioned by Rurhn
(loc.cits) and others. '

A third form is pleurc-pneumonie in type. In
these cases the pleura is thickened and eontains
actinomycotic foci: while the lung tissue in the ime
mediate neighbourhood as a rule takes part in the
change, the alteration being often of a fibroid chare
acter, numerous bands running in different directions
and often being of a honeyecomb character, with areas
of suppuration in the meshes. (Rurdh and others.)

A fourth form has been desecribed where there are
numerous small miliary deposits in the lung. West (locl
eit.) found in the collected cases three of this type,
and states that in the early stages it is like miliary
tuberculosis in the lung: two of his cases were secone
dary to the disease in some other part of the body.

I can only find two of this type in the British cases,
both being secondary to the disease elsewhere. One
(55) where the condition was secondary to the disease
in the abdomen, and the other (56) where the condition
was secondary to a lesion in the other lung.

As regards the relative feeguency of the broncho-

ie ﬁna,glemwﬁqpﬁ@ﬁmanﬁe types, West (loc.cit.)

SDe mi 1%1: Vﬁlc "tg. 9.3‘11-)

(Trans. Fath. Soc. 1894, p.235.)




states that in most cases the lung is primary and the
pleura secondary, but adds that in nearly every one
of the cases the chest wall was involved. I can find
no other reference in the literature at my disposal
bearing on this point exeept the observations of
Brving (loc.cit.) uhe. states that in nine of the 20
American cases the disease seemed to confine itself
chiefly to the pleural cavity and thorscic wall.

The cases occurring in this country showed a
marked affection of the pleura. Omt of 15 cases in
which the site was mentioned, 13 involved the pleura
with more or less involvement of the a‘nb._éw&n‘& lung
substance, while only two were situated sntir-al«g' within
the substance of the lung. In 4 cases the disease
was very largely confined to the pleura, the subja=
cent lung substance being only slightly involved. In
most of these 13 cases there was marked thickening of
the pleura, and in many cases there was involvement
of the chest walls A definiCte collection of pus in
the pleural cavity oceurred in 5§ of the primary cases,
and in 3 of the secondary.

The feature of the disease, then, as evidenced
in the cases occurring in this country, was a marked
affection of ﬁze pleura and more or less of the sub=-
Jaecent lung, rather than an affection of the lung sub =
‘stance, and this is scarcely what one would expect if
the pulmonary condgition were produced by inspiration
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rr of the infeetive organism. How, then, is the infecw
H tion earried to this region? If primary in the plsura
| :
. |or subjacent lung, we must prosume that the organism

" |obtains entrance into the blood stream from the alie
mentary tract or elsewhers, which in itself is unlikce
. ly, and shows a marked prei’eranee for the pleura, or
lung substance immediately beneath it. The morbid
- |anatomy is certainly against the theory of airs<borne
. |infection. I think, then, that it is probable that
 |most of these ecases are involved secondarily. Sec=
ondary extension might take place from the chest wall,
but this must be exceedingly rare if it ever does
oceur, since primary skin lesions are distinctly rare.

Extension from the abdomen is another possibility,
The pleura is frequently involved secondarily to the
liver (10 cases): but many of the cases could not have
such an oripgin as tue basal portions of the lung and
pleura were free of disease

Lastly extension from the mediastinum is a possi=
bility, the pharynx and oesophagus being the primary
seat, or at any rate the site of entrance of the

This seems to me to be the most probable

organism.
mode of infeetion of the lunzs in the pleuro=pneumonie
type = that is in the type occurring commonly in this
country. I would suggest then that many of these casep
oceurring epparently primarily in the lung are caused
by the orgenism gaining an entrance through the wall




of the o®@sophagus, perhaps through an abrasion,and
-"-. passing thence into the eellular tissue of the mediase
| tinum without causing any appreciable damage to the
oesophageal wall = a very similar condition to that
which undoubtedly frequently oecurs in the abdomen as
I skall point out later: and that in the ecellular
tissue of tie mediastinum growth takes place, as fre-
quently occurs in the retroperitoneal tissme. Infec=
tion of the pleura from the mediastinum may then
readily take place. Vest's case (loc.eit.) illuse
trates the possibility of this mode of infection in
the pleura, the actinomyeotic tissue spreading into
the medizstinum and being firmly adherent to the
porta.

In the lung tissue there was sometimes cavity
formation, but the cavities were not as a rule large.
Abscess formation is common as elsewhere, generally
in the form of small abscesses enclosed in a meshwork

lof conneetive tissue.

Fregueney. Zmong the cases occurring in this
ountry 39 (or 37.1 per cent) were primery in the abdos
men. Wright (loc.cit.) places the number at 20 per
sent: Leith (loc.cit.) at 24 per cent: Erving (loc.cit.
in America, at 23 per cent. The British figures are
~ [therefore larger than elsewhere.




As regards the location of tire primary site in
the abdomen in the British cases, 19 (or 48.7% per cent))
originated in the neighbourhood of the right iliac
fossa, 7 (or 18 per cent.) in the colon, 1 in the

stomach, 1 in the rectum and sigmoid, 1 in the rectum

and prostate, and 7 (or 18 per cent.) apparently in
the liver: while in 3 cases the primary site was ine
definite or not stated. (In many cases there was
considerable difficulty in deciding on what was really
the primary site. My figures differ very widely from
those given by Hitchens (57) who stated the primary

site in 39 abﬂnminai"ZZE?éﬁﬁ?’§E“ib05, and observed
that 20 of these oecurred primarily in the liver.

In the notes of the cases meny are stated to be pri-
mary in the liver because the lesion was largest. It
seemed to me more likely, for reasons that will appear
later, that the liver condition sheuld be secondary
to the intestinal even though the lesion in the former
were larger, and I have classified the lesions accords
ingly. I should state that in one or two instances I
have placed the,primary lesion in the intestine éven
though no trace of active disease was discoverable in
the latter at fhe time of exsmination, evidence of
old disease, however, being present.)

Grill (58) out of 40 cases found the primary site

in the appendix and caecum in 45 per cent. Hinglais

(59) in 100 cases found 60 per cent. in the region
(68) (Beit. f. Klin. Chirubas)
(59) (Thése. de Lyons. 1897.)
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of the caecum and appendix,

As regards the lesions, an interesting faet about
those cases,at any rate, occurring in this country,was
that the disease in by far the majority of the cases
did not seem to attack chiefly the intestinal wall
itself , but rather to pass through the wall of the
intestine resulting in a lesion outside the gut, the
actual lesion of the gut wall being slight, end in
some cases hardly discernible.

In the region of the caecum and appendix, out of
13 cases in which a deseription of the lesion was

given, the appendix was attacked in two cases, the

caecun in 3, and both caecum and appendix in 2% while
the lesion was practically entirely outside the wall
of the gut in 6 cases (1 being round the appendix, andl
5 rebro-caecal.) In nearly all the cases the lesion
was more marked outside the wall of the gut than sectu«
ally in the gut walls,

The cases Occurring in the colon were disposed

as follows = ascending eolon, 2: hepatic flexure, 2:
splenic flexure, 2: descending colon, 1. In only one

of these was there any marked lesion of the gut wall

itself. (case described by Leith, loc.cit.) In one
other there was an ulcer which had perforated, by far
the most marked lesion being outside the gut wall:
While in another there was a sinus communicating with
a large abscess behind the eolon. In the other 4 cases




there was practically no involvement of the wall of
the gut, the mucous membrane in each case being intact
and showing no gigns of disease though in two of the
ceses & lesion of considerable extent lay just oute
side the wall of the sut. One (60) of these cases was
rather eurious. The growth involved the transversalis
muscle and peritoneum, and was closely attached every=
where to the ascending colon but could be separated
from the bowel without cutting its coats except at

one point where the peritoneun wes nicked. In a secw
tion of the tumour a husk of a grain of wheat was

found, demomstrating positively its origin from the

interior of the gut. The stomaeh case showed a perfor
ating uleer leading into a large actinomycotic abscess
outside the stomach wall: and one of the rectal cases
showed a sinus with a similar large mass outside the
wall of the gut, and practically no involvement of the
rectal wall,

These cases, then, show that the organism has a
prefercnce for the tissues outside the gut rather than
for the gut wall itself, the retro-peritoneel tissues
and the muscles of the abdominal wall being frequently
affected.,

In the intestinal wall itself the mucous membrane
may first be involved (61), ulceration following, and

the process may then spread to the submucous and deepef
%s-a}i 23.1”19&& . Vol,II, p.137.) ,
(61) (V.Baracz. Arch. f. Klin, Chir. LXVIII. 4.)
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coats. As stated, there was ulceration in some of the

British cases, but the condition was rare. No deserip
tion of the wlcers was given. In other cases, and I
think the majority, there is no epparent involvement
of the mucous membrane, the actinomyecotic szbscesses
occurring in the submucous coat ss in Leith's case
(loc.cits) in which neither the mucous membrane nor the
peritoneal surface showed any evidence of the lesion
in this situation. It would seem that the organism
can gain entrance into the submocous coat and there
develop or pass through the wall without any ulcera=
tion of the muecous membrane, and that this is the come
monest form in this-'co'untry at any rate. Some of the
small abscesses in Leith's case appeared to be ape
progching the lumen of the canal, and Lelth suggestis
that the organism may be spontansous!y discharged in
this way.

The liver is a common site for an actinomyeotic
lesion, being affected in 23 out of the 105 British
cases, that is in 21,9 per cent. Of these, I have
stated that 7 were appraently primary, but it is probe=
able that most, if not all, cases apparently primary
in tue liver are really secondary to some slight
sctinomycotic lesion in the gut wall or outside it,
"éhic}x has passed unrescognised, Or nas healed by
spontaneous extension of the organism. That such
lesions might be easily missed we have already seen.




The liver 1s also involved by extension and by
metastasis. The right lobe was most commonly affec-
ted. The lesion may b_e single or multiple, The size
varies from a small nodule, to the size of a foetal
head in one case. The typleal abscess in this situas
tion presents the appearance of a honeycomb strueture
of fibrous tissues, in the meshes of whick are found
pus and debris and actinomycotic ecolonies: but another
form of lesion is also found in the liver in the form
of cad8eous nodules without the formation of abscesses|
as observed by Eve (62) and as deseribed in other 3
cases, in one of which (63)both cageous areszs and -
abscesses were present, while in the other the caseous
masses alone occurred (64). The minute changes in
the neighbourhood of the actinomycotic mass heve
already been desc ri.beﬁ;

As regards the other abdominal organs, the kidney
was a.ffe.é:ted in 5 cases (4 by metastasis and 1 by ex-
ténsion): the spleen in 4 cases (3 by metastasis and
1 by extension)., There was nothing particular to note

in the lesions in these organs

(64) (Reported in Lemosh 1901. Vol.I. p.3. cese 8.) |
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Reproductive System.

Though & few cases have been reported as occur=
ring primarily in the reproductive organs, it seems
probable that the condition is secondary to the -diaeas?
elsewiere. In this country Grainger, Stewart and =
Muir (65) report a primary case oseurring in the overy
and they sugcest the probability of waginal infeetion,
But the probability of extension from the rectun suge
gests itself in tlis case, as the uterus was bound
down by firm adhesions to trat viseus, and the ovary
was alsc drawn down into the pelvis by adhesions,
Another case (66) which was stated to be primary
in the ovary and to have resulted from vaginal infece
tion, was later found to have a retroecsecal abscess
ami a liver abseess, so that the evidence of the cone=
dition being primary in the ovary is not sufficient.
One of the British cases (67) however, is & more daba-b -
able one, as the lesion oceurred in the spermatic cord
outside the external abdominal ring: but the question
of metastasis or extension down the cord must be
strongly considered hefore accepting such a case as

being primary.

Some cases seem to be undoubtedly primery in the
- |8kin, though it would appear that many so stated are

(67) (B.it.J. 1899, V61.II. p.1704.)
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extensions from within, or possibly the result of
metastasis into the subcutaneous tissue. Two of the
British cases seemed to me to be undoubtedly primary
in the skin., One (68) occurred in the skin of the
flank as the result of a bruise, the history pointing
definitely to a superficial condition Pfrom the first.
Another case (69)is reported where the lesion occurred
in the scalp as the result of a wound. About the third
case (70) there is a considerable amount of doubt,as
it seems guite possible that the skin condition was
secondary. Several cases are mentioned in foreign
literatures.

But by far the majority of the skin cases are
secondarily affected by extension from deeper parts,
this being exceedingly common. Three cases in tyis
country have oceurred as the result of metastagggqui\
the lesions were situasted in the subeutaneous tissue
in the form of multiple abscesses.

The appearances will be referred to later: they
were suggestive of the condition being chiefly situa=

ted in the subeutaneous tissue rather than in the true

(68) (Lancet 1905. Vol.II. p.157.)

(69) (B.i,J. 1906. Vol,II. p. 1128,)

70) (Delepine. Trans, Fath. Soc..lay 21. 3&'3:8‘?“- B
) (1) Journ. Fati. Bact. 1898. p.182. (2). San
Fath, Soc. 1894. p.233. (3) Lancet 1901. Vol.l.
P+3. case.6.)




Clinical Features.

The dlsease is ususlly chroniec in character, but
mey be subacute and even somewhat scute. Fever may on
may not be present, and when present is not usually

higher than between 99° and 100°, The temperature

usually rises a little at night in these cases, being
intermittent or remittent in type. In the presence of]
secondary infections by other organisms, however,
faver is a more marked symptom, and may be markedly
hectic in type.

Pain may or may not be present, Some observers
heave stated that severe pain is a characteristic Teaw
ture of the disease in many regions, while others
again state that the disease is insidious in its onset|
and progress, giving rise to very few symptoms until
it may have produced very grave pathological lesions.
Most of the British cases would appear to conform to
this latter type rather than to the former. A featurg
of tre disease in the British cases has often been the
periodicity of the symptoms, longer or shorter intervgls
of more or less perfeet health intervening., A char=-
acteristic feature of the disease in the internal
organs is the frequeney with which the lesion spreads
to the surface and involves the skin. In these cases
a swelling appears, which is usually inflammatory in
charagter, is hard and board-like, infiltrating and




bec omes oedematous, and assumes a purple or as some
describe it a violet colour, these appearances gradus-
glly shading off into sound skin, In time one or more
nodules make their appearance on the swelling, and
these break down, so that there may be severazl sinuses
discharging =8 a rule a clear, viscid or semipurulent
fluid, or thiek pus, the discharge containing in many
cases the characterisite granules. (It is often, however,
ezew stated in the notes of the British cases that
granules have not been found for long periods although
& careful search kas been made for them,) Further, on
ineising such a swelling, it is found to consist of an
indefinite spongey strueture, which im the British
cases 1s often noted to bleed very freely: and the
amount of pus found is wsually much less than one
would have expected from the nature of the physical
signs.

In cases uncomplicated by secondary invasion with
other organisms, the absence of involvement of the
lymphatic plands is a marked feature, and is an ime
portant point in diagnosis from tuberculous or malig-
nant affections.

Rezarding the blood changes in sctinomycosis, I
have not been able to find many scceunts. Furdh (loc.
elt,) states that in all cases where the blood examin-

ation was made, there has been #¥ght Teucocytosis
ntioning one case where thelémicocyte count stood
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at 12,000 per e.mm., and another case where there via;é
a slight relative jaicocytosis. Frving (loc.eit.) rew
ports a case in which theleucoeytes were 12,000 per
e.mm. , another in which they were 24,000 to 36 5000
per e.nmi-. and a third in whiech they were 10,000 per
e.mm., when first examined but rose later to 21,000,
the swelling having in the meantime inereased.

Bevan (72) notes one case at 22,000, In only one of
the Britishk cases are the teucoeytes mentioned (73)
and in this they are stated fa be "in exeess". In the
ease which ecame under my notice %the leucacytes were
eounted on several occasions, the eount varying from
22,000 to 33,000 per c.mm. as a rule, but on one
oecasion was as low as 17,000. There is, therefore,
in all thas-e cases a lancocytosis. In Erving's case
where thepcycocytes wesebetween 24,000 and 36,000 the
lesion was in the liver, in which necrotic tissue was
found at the time of operation but no pus definitely
discovered. In his other two cases pus was present.
In Bevan's case pus was present:while in the case
whieh I have reported there were granulating wounds
in the neck, with semi-purulent diseharge from them
and from the sinuses. In this case the differential
leucoeyte count was also observed on several ocecasions,

and while varying slightly the relative proportions

(72 £ Su . May, 1905.
(73) Gay's Homp. Rep. 1897, 'Vol.LiV.




were much as follows - Folymorphnuclear cells 68.7 per
cent, Lymphocytes 18.6 per cent, Large mononucleated
célls 12.2 per cent., eosiophiles .5 per cent. I cean
find only one other reference to a differential lcude-
cyte count, made by Bursh (lec.cite) in which there
were 2% per cent small mononuclears, 12 per cent large
mononuclears, and 85 per cent polymorphonuclears: and
in whieh a different classifieation has evidently been
adopted.

The laicocytosis which has been generally found
would aid in disgnosing the condition from a t@bercu=
lous one; but onercannot call in the aid of a differ=
ential count as observations on it do not seem to have
been largely made. In the case which I have reported
there was certainly -;o relative increase of Polymorph
cells, which fact would enable one to distinguish the
condition from purely in?lma'ﬁor: affections.

Turning now to ths.;:ct?inis-al Features in the

various regions of the bhody.

In the Head and Neek the common situation is in

an area bounded above by the zygoma, behind by the
agcending roxmms of the lower jaw, and below by the
body of the lower jaw. The majority of the British
cases in this region were subacute in type, while

were chroniec, and a few were distinetly acute.
The most important features secording to Fursh (loc,
eit.) are almost constant sharp pain, the early -
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appearance of trismus of varging intensity and the
swelling, which has the characteristiés mentioned beer
fore; while the absence of invelvement of the lyme
phatics is an important feature. In the British
cases pain was more pronounced in this region than in
any other, it being severe in several cases. lost 6b-
servers also comment on the severity of the pain in thi
this region as being an important symptom. ZEarly
trismus is stated by meny observers to be an impore
tant feature and was considered by Tomcet and Bérard
(loc,eit.) to be pathogmomic of the disease: but this
symptom was not marked in the British cases, difficuls
ty in opening the jaws being observed in only 3 out of
the 26 cases occurring in the temporo-maxillary region|
The swelling in most of the British cases tended to
point outwards, discharging by one or more sinuses.
On intreducing a probe it is a common feature to find

that these sinuses do not lead to bare bone.

Piagnosis .

The condition for which the disease in this re-
gion is most liable to be mistaken is that of alveolar
iﬁ%&&&a. In the early stages and in the more acute
cases, it must be very difficult or impossible to dis-
tinguish between the two conditions unless granules
be found in the discharge. But in the subacute or e&F
ehronic forms the characteristic appesrance and feel

of the swelling, the absence or slight degree of
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tenderness, the early involvement of the skin, the fre.
a;uent-ly nunerous sinuses which do not lesad down to
bare bone, and the elsar syrupy discharge (in whiech
granules may be found) all point strongly to such a
swelling being of an actinomyeotic nature. Trismus
may also be mentioned, though it was by no means a
common feature in the cases occurring in this country.
Tuberculosis and melignant disease in this region may
also have to be considered as a diagnosis, the absence
of lymphatie involvement and the absence of involve=
ment of bone being important suides towards the pro=
babllity of the lesion being setinomycotic.

In the submaxillary reglon I would é_ugges’b that

a frequent connection would be found with the floor
of tre mouth thus distinguishing the condition from
the enlargement of the lymphatiec glands in this region,
for which the disease might be misteken, The commonly
inflammatory nature of the swelling would distinguish
it from tumours or cysts in this region.

In the tongue, Illich (loc.cit.) states that the
distinguishing characteristics are slowness of growth,
and the fact the the nodules are igolated and well
defined. Von Baracz (loc.cit.) states that the disease
may give rise to & tumour sharply differentiated from
the tongue substance, or to a diffuse suppurative con-

dition, In the two British cases the swelling was




the tongue in one case, and on the dorsum in the other

case. These cases were not reported very fully however

[Beripharyngeal . The discase in this region is apt to

be very insidious in its omset,; the symptoms being
vague until the lesion is far advanced, when bony ine
volvement may occcur, s0 closely simulating Tuberculoué
caries of the spine that diagnosis is rendered very dif
fieult. The disease spreads widely in this region, ing
volving the muscles of the neck and in the absence of
evidences of bony involvement might be misteken for
malignant disease, from which it may be distinguished
by the insidious onset, the probability of absence
of involvement of the functions of the larynx or
oesophagus, the marked involvement of the museles in
this region, and the slight rises of temperature,
while the absence of involvement of lymphatie glands
would be an important guidé in distinguishing the cone
dition from a cercinomatous affection. The g'ep-o-rted
cases in this country are, however, too few to permit
of s definite elassification of the symptoms, and I
cannot find many references to the symptomatology of
the disease in this region in the foreign literature
at my disposal,

From tuberculous csries of the corvicall vertebrae)
the sarlier and more marked involvement of the soft
Structures then of the bone would be important in dis-
ting

1ishing the two conditions..
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In the Brain, there would appear to be no symptomT
differentiating the condition from tumour formation,

or from other forms of abscess formation,

Thoraele. The affection of the lung is usually of a
ehronic type. The symptoms are very vague. Rurgh
states theat one of the most constant symptoms is pain:
this is of course what one would expect from the
marked tendency to pleural involvement. This pain may
be very severe: in one of the British cases the patieng
screamed out with it.

Cough, with or without expectoration, oceurs. The

e%;‘g\m is in most cases foetid (Burah and others) and
in some cases may be rusty or streaked with blood, but
severe haemorrhage is exiremely rare - a fact which
has been explained by thre preater formation of connee=
tive tissue, and I would sugrest also from the fact
that cavities of large size are rarely found - though
of course the evidence of haemorrhage is not always
proportionate to the size of the cavity. Sabrazes and
Cabands (73) state that the sputum is sometimes milky
white, the sppearance being due according to Jsra®l
10 the large amount of fatty cells present, and that
it does not seem to contain elastic tissue.
In the British cases the sputum is generally stated
to be foetid end was in many cases copious: was mucoO=-
purulent or purulent: generally yellowish, sometimes
greenish in colour, and in one case a pecullar colour
RG] Rev. de Med. Jan, 1899,




like pale anchovy sauce. Slight haemdptysis was noted
in five cases: the sputum wes stated 40 be rusty in one
eage: and in another case there wag a more marked haosme
orrhage, half a cupful of blood beings brought up in this
case on one occasion while the sputum was frequently
strealked with blood. The history in some cases of
expectorating large quantities of purulent materisl
mentioned by Godlee (74) was present in two of the
British cases. The granules may be found in the sputu:ﬁ
in 21 cases observed by Illich (quoted by Rurah) they
were found in 18, Out of the 36 lung cases (primary
and secondary) occurring in tris country, gr'anu-leé werL
found in the sputum only in 9: but in maeny cases no
mention &t all is made of the sputum,

The fever is stated to be variable in type, but 1111
the main 1like that of Tuberculosis, except that the
range of temperature is somewhat lower in actinomycosis.
(Rurdh) TFever is ususlly one of the early symptoms,but
it may come on late, and in some cases it has been
absent entirely, lesdins to the sugrestion that its
presence or degree is mainly due to secondary infectiom.
In the British cases tre temperature rose to from 101°
to 1039 at night in trose cases where mention was made
of it. Night sweats are stated to be sometimes present:
only two of the British cases presented this feature.
Fowcet and Bérard (75) mention the relative integrity
(4] "Digeases of he Tunms" 1898, p.403. (rews.sfeeiu)

( 78) Traite C1in, de 1'Actinomycons lumaine.
Faris, 1898.




of t.e other functions and of the general state of
health in the disease in this region as being an ine
portant point,

As regards the physical signs, Erving (loc.eit.)
gtates that tl.ey are mainly those of bronchites and
pleu_ris:y'. The great majority of the British cases
gshowed physical signs pointing to involvement of the
pleura. IFrequently the signs lsd to the disgno$ss of
pleural effusion, but on exploring the chest no fluid
was found - evidences, therefore, of a markedly
thickened pleura. In other cases there were evidences
of consolidation in addition to thickening of the
pleura. In the later stages involvement of the chest

wall is a frequent and very important feature.

Diagnosis . The clinical picture of many of the cases
is very similar #8 that of pulmonary tuberculosis.
There are several points, however, on which the two dis-
eases differ. The common situation in the lower lobe,
the very common and marked involvement of the pleura,
with later the characteristic involvement of the chest
wall: the absence of enlargement of lymphatic glands:
the less degree of wasting: and possibly the somewhat
lower range of temperature are all in favour of acting-
cosis, The sputum also differes from that in Tuber
|eulosis in that it is not nummulated, is foetid, and

that severe haemorrhage is rare: in the absence of v

Tubsrele bacilli, and the presence in some ceses of




|which resemble somewhat actinémycosis, while gangrene

| tension of the lesion, if the mode of extension taies

aetinomycotle granules: and in the absence of elastic
fibres.
Curonic interstitial fibrous of the lung, and new

growths of the lung and pleura are also conditions

of the lung and other forms of pulmonary abscess may
have to be differentiated from it.

Abdomineal. The eclinical features of the disease in -
the abdomen are more vague and indefinite than in the
pulmonary cases, no definite diagnosis being possible
until the disesse is far advanced, with the exeception
perhaps of those rare cases in which granules are foungd
in the stools.
The course may be mcute, with much fever and paing
or may be subacute and chronic with little or no fever
or pain. OF 35 British cases in wiich the Sympboms -
were described 4 were acute in the onset of the
symptoms and somewhat acute in the progress of the
lesion, all four cases oéeurri'-ng in the region of the
cascum or vermiform appendix. It seems to me likely
that the acute onset of tl.e symptoms in these cases
would be attributed to some cause such as constipation
leading to a congestion of the parts, in which the dis|
ease was already far advenced, rather than to the actual
advance of the disease itself. This congestion, on the
other hand, would neturally lead to a more rapid ex-

ey



place by the bloodvesscls as sugrested.
The symptoms and signs in these scute cases re-

sembled, in the British cases,; very muek the ordinary

v

signs of = acute appendicitis. The great majority of
the cases were chronic in type. Of these we may first

teke those cases affeeting the gastro-intestinal tract.

Hinglais (75) in deseribing the appendiculo=caseal roer
in which site as we Lave seen the disease is most com-
mon, states that at first there are visaeral symptoms
pointing to some intestinal disturbance - diarrhoes,
with in some cases blood and mucus in the stools,the
diarrtoea being accompanied by tenesmus and pain.:
Later localis=d pain more or less continued, and tumour
formation, the tumour being of unequal resistance and
having later the characteristic appesrances of skin
involvement. He adds that there may in such cases be
seversl remittances with periocds of more or less pere
feet health,

Out of 26 British cases affecting the gastro-intep-
tinal tract in whieh the symptoms were deseribed, in
2 there wzs an entire absence of pain throughout the
course of the disease, the patient aamp‘-la;l.-ning simply
of & sense 4f fulness, of of the swelling: in 2 cases
pain was entirely sbsent until late in the disease, Wwken
it became marked in one case and in the other colieky:
while in 2 other cases pain was not mentioned as a symp-
tom. In only one case was pain stated to be severe.

(76) These de Lyons. 1897.)




In the great majority of the cases the onset and pro-
gress of the diseuse was very insidious. In no less

than 13 of the 26 cases the pain was intermittent, in-

tervals of months frequently elapsing between the peripk
ods of pain: while in two of these csses the intervals
lasted for a year or more, the patient apparently bee
ing in perfect health in the meantime. Those cases of
this type oceccurring in the right iliac fossa bore free
quently a marked resemblance to ordinary relapsing
appendicitis.

The funetion of the bowel was not interfered with
markedly in many of the cases, spart from the periods
of the acute exascerbations which were often uc.eumpmiaL
by constipation. ILate in the disease sttacks of diarrie
hoea occurred in 5 of the cases, while in one case
there was constipation alternating with diarrhoea:
but there was never any marked evidence of chronic obs
struction in any of the cases., Blood was found in
the stools in three cases, mucus was present in ome
case, while in another case there were frequent dis=-
charges of purulent gelatinous material in the motions.
In only two cases were the granules found in the
stools. One (77) in which blood khad been found at one
time, and in which at a post-mortem examination curi-
ously enough no uleeration or other change was found
in the mucous membrane of the intestine although

(77) Lancet 1902, Vol .II. p.671. case 1.
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granules were found free in the lumén of the gut; the
other (78) in which the disease affected the rectum and
prostate, granules being found also in the urine,

The absence of evidence of chronic abstruction is
quite in accordance with the pathological ehanges
found in the British cases, the gut wall itself being
1ittle or not at all involved in the lesion,

The temperature had much the same range 88 men=
tioned under general characteristies: but during the
acute exacerbations it frequently rose to 1019 or 1020
and during the leter stages was often heetic in type.
As regards t'e physicel signs, the swelling was genere
ally stated to be hard, and in some cases was of unequal
feonsistence. In most ceses tenderness was not marked|
lLater again in a large number of cases the abdominal
wall was involved early, leading to the characteristie
appearance of the skin when the tumour approached the

surface.

Dizgnosis. The elinical features in some cases point

to a lesion of the nature of a new growth, though this
was not so common. Most of the cases were inflammatory
in nature and the majority of them were chronic. The

acute cases would seem to present no special features
enabling a diagnosis. The chronic inflammatory cases
might resemble tuberculous lesions: but those cases

where the symptoms are intermittent, with fairly long

periods of more or less perfect health are very




suggestive. I should suggest,too,that the absence of
{nvolvement of the functions of the bowel =« the abe
gence of evidences of chronic obstruction - is suge
pestive of actinomycosis. The disease also differs in
this feature from malignant disease of the bowel (which
it resembles in some cases), and again in the slipht
degree of umsEing shown in the former as a rules The
diggnosis must be very difficult gt this stage = be=-
fore the wvolvement of the abdominal wall - unless
actinomycotiec granules be found in the stools,

If an operation be undertekén, however, eertain
points mentioned hefore would guide us - namely the
spongey and highly vascular growth, evidently chriefly
outside the gut, and often infiltrating the deeper
strata of the abdominal wall; and the small amount of
pus present in those cases of an inflammatory type.
Gramales, too, may be found in the puse

Im the later stages when the disease has infil=
trated the abdominel wall and is approaching the surfage
& diagnosis may be more readily made.

The hepatic cases are stated by Aribamd (quoted
by Rurdh, loc.cit.) to show enlargement of the liver
With only little pain, and usually but little tempera=
m 8 hLeavy pain over the lower ribs was noted in
8everal cases, He states that these pa‘l’»iénts are apt
0 have constipation and considerable disturbance in
the general health. In one case there was slight
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jeundice. In the notes of the cases occurring in this
ountry the symptoms and signs of the disease in the
liver have not been very fully deseribed. Out of 18
eases of liver involvement where the symptome as a
whole were described, in 8 the liver was not referred
to at all, two of thes2 cases having lung symptoms
solely. In 3 other cases the lung symptoms were the
most notable feature. I do not include those czses of
liver involvement secondary to lung disease., In 4
cases pain was stated to have been absent, or only

;:ffériod and then slight. In only 2 cases

oceurring at
was pain a marked feature: while in one case the swell -
ing alone -eélieﬂ attention to the condition of the
liver.

Enlarzement of tie liver was as a rule not
noticed until there were evidences of involvement of
the abdominal wall: in one case the liver surface was
noted to be nodular.

It is evident, then, that the condition in the

liver is insidious in 1ts course: and that pain was 1o
& marked feature, when present being generally of & d
aching character. Ascites was mentioned in oply one
ease, and Wright (79) states that 1t rarely oecurs.
Jaundice was mentioned in one case only, and in tiis
case lasted only a short time.

Involvement of the thoracic and abdominal wall |

.............

Wm,m mth.h%mgumuiﬂm‘”
(79) Osler ’ licCrae's Text Book of Medioine.
Actinomycosis”
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'aj_agnosing the condition., Apart from this feature,
the marked tendency to involvement of the pleura and
base of the right lung < this oecurring in 10 out of
the 18 cases - would be an important guide in differe
entiating the eondition from other Gbscess formation
or from malignant or hydatid disease, and would appear
to me to be the most important diapnostic feature of
the disease in the liver.,

The symptoms in those cases where the spleen and

kidney were affected did not apparently call sttene
‘tion partieularly to those organs.

Skin. Reference has already been made to the appear-
ance of the disease involving the skin by extension.
As regards the cases oeccurring primarily in the
skin, Leser (80) states that there are two forus,
(1) an uleerating form, where there is a partially
necrotie part, and a partially kard firm granular part
This form is an actively productive process. (2) a
discrete, nodular skin inflammation with central
cicatrisation and périphera.l extension as in lupus.
He adds that t e two forms may occur together.
Leser also sugpests that cases stated to be lupus in
whieh Tubercle Bacilli are not found may be actinoe
mycosis, remarking that in his casesit was sometimes
extremely difficult to find gramules. The same observer
remaris that the absence of involvement of lymphatics,

and the prossly nodular character are not usual in
(80) Areniv. %. Crirurgie. 1889)
W




other conditions.
Norman Walker (81) says that actinomycosis -of the |
face may be mistaken for rodent ulcer, the differential
diagnosis being made on the fact that in the former
there are small biRb-like granulations.
In the British cases, one (82) followed & bruise
to the flank, two small papules appearing a fortnight
later, thefebeing associated with the appearances of
g cellulitis. The condition remained stationary for
three months, when it began to spread rapidly and becane
very extensive, though remaining superficial. The
appearances differed in no way fro‘m the description
given previously of those cases in whieh the skin was
involved secondarily.
The other definite case (83) occurred in a wound
of the sealp which refused to heal, and wiich showed
two months later an irregular ulcer of the scalp, with
an indefinite hard infiltration of the side of the heaJl
and neck in which there were a few more localised
swellings. Actimomyeotic granules were found in the
pus, .,
Tho-s&ﬂiens- occurring as the result of metastases
w@ situated in the subcutaneous tissue, at first
appearing as rounded swellimgs, which later involved
the skin and gave rise to the céharacteristic appearances
_the discase. :
&:) International Clinico 1897.Vol.3. p.2€53

2) Laneet 1905, Vol.II., p.157,
8) B.M,T,1906., Vol.II. 112
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Frognosise.

In by far the most of the cases the condition as
we have seen is a2 chronic one. The average duratien,
(as ascertained by the occurrence of symptoms) in the

various regions in the British cases were as F0l10wWs «

In the Head and Veck, out of 16 pases in which

the duration of the symptoms could be ascertained, the

| average was 10 months, The shortest duration was a
few weeks = the case occurring in the tongue gnd being
cured by excision: the longest 4 years, this case ending
fatally.
In the lungs, out of 10 cases in which the durati¢n
eould be ascertained, the aversge was 15 months, the
shortest being 5 montks and the longest 27 montls.,

In the abdomen, out of 31 cases the average dura=-
tion was 12 months: the shortest being 2 months and the
lonzest 28 months,.
It will be seen then that the average duration for
all the areas is about 12 months.

Wright (loc.cit.) state that spontaneous recovery
though rare, sometimes ocecurs. |
The prognosis will depend on the virulence of the

mism, on the powers of resistance of the patient,
on the site and extent of the lesion, and on the pre-
Sence or absence of secondary infection with pyogenic




The virulence of the organism, or perhaps the
powers of resistance of the patient, seems to vary cond

siderably in different cases, as the disease is much

more actively progressive in some cases than in others.
The site of the lesion, as we shall see, is an impore
tant factor in the prognosis,

As regards the extent of the lesion it is notable
trat several extensive lesions have recovered. Seecon-
dary infection with other organisms is generally stated
to have as unfavourable an influence on the prognosis
as in the case of Tuberculosis. BRura:h (loc.cit.) statses
that these cases are more liable to be extensive;and
that metastases are more liable to occur, on account of
the fact that the additional organisma often cause
[ulcerations through the walls of the bhloodvessels, and
80 make a way for the actinomycotic organism,

Out of 91 of tre British cases in which the resulf
was stated, 42 died the casey X mortality being
therefore 46.1 per cent: but ss this includes 14 cases
which were stated to have improved, or to be improve
ing, and 2 cases in whick there was no improvement, the
case mortality would probably be considerably larger.
Again, recurrence not infrequently occurs after appar=
ent cure, and Wright (loc.cit.) states that no case
should be considered as cured until a period of two
Years has elapsed without recurrences

The prognosis varies markedly with the primary
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site. Those cases in whick the primary site is in
the Head and leck are far the more favourable, while

the pulmonary cases are stated by all to be tlLe most

fatal, the abdominal cases holding an intermediate
position. I have not been able to find any figures for
those cases primary in the skin, but they would cere
tainly a.ppeér to be more favoursble than any other form,
Of those cases apparently primary in the skin in this
eountry two were cured, and one (which was very possi-
bly primary in the abdomen) died.,

Of tlioge cases occurring in the head and neck,

Foucet and Bérard (loc.cit.) state that 75 per cent
recovery, V. Baracz (84) found that oud of 56 cases
89 per cent recovered and 7 per cent died.
Lieblein (85) out of 49 cases, 73 per cent recoversd
and 6 per cent died.
Erving (loe.cit.) out of 53 cases, 68 per cent recoverpd
-|and 9 per cent died: while Jirow (quoted by Rursh,
200 ,cit.) states that the mortality is 11 per cent.
Of the 39 British cases, 23 (or 59 per cent) re=
covered; 5(or 12.8 per cent.) were improved; 6 (or
15.4 per cent) died: while in 5 the result was not
stated.,

Those cases occurring in the upper jaw, and the
geal ¢ases are generally stated to be less
rﬂ”@urahle than cases occurring elsewhere in the head

’éi) Areh, £, Klin, Chity, 1902. LIVIII, p.1080.
(85) Beity. z, ©1in, Chiw, XIVIII, 1898,




and neck: (Burak and otlers) while all cases in which
an intracranial lesion has occurred have ended
fatally « this being true for the British eases also,

The pulmonary cases are universally stated to he
maeh more serious. Wright (loe.cit,) states that
apparently only about half a dozen cases of pulmonary
getinomycosis in which wecovery is claimed are record
in the literature, and that in most of these the perd
manency is doubtful.

Jirow (loc.cit.) places the mortality at 83 per
cent, Hodenpuyl (86) found trat out of 34 cases cole
lscted all disd but two. Out of 58 cases collected
by Illieh ‘m there were no reeoveries. ZErving
(Xoe eit.) in 20 American cases, found that two were
stated to be cured, two improved, one showed no ime
provement and 15 died.

In the British cases the resttlt was a follows =
1 case recovered; 7 stated to be improving: death
occurred in 8: while in 3 cases the result was not
stated. One must conclude, as regards the British
cases, that a considerable number of those cases \statdd
to be impreving would have been found to end fatally
_ The abdominal cases have not a good prognosis,
but the prospect is not so unfavourable as in the Fuls
monary cases, Harz (quoted by Furah. loe.cit.) enalyged

1 st recoye

64 ¢ 28 out of whiech numbe

86) . .Y,lied.Ree. 1890. III, p.658s.
i‘%; “Beit. z. X1in. der Mtimo Wétn. 1892,




and the same number died. Grill (88) foung trat out
of 67 cases 32.8 per cent recovered and 67.2 per cent
died. FErving (loc,eit.) found that out of 23 cases
R1.7 per cent were cured, and 43.4 per cent died,

rliro'n, (loc.cit.) states that the mortality is m per
cent..

Of the cases occurring in this country, 8 (or

21 per cent) were cured: one was stated to have ime
proved: 27 (or 71 per cent) died: and in 2 cases there

was no improvement,

Treatment.

The treatment of this disease hag therefore from
the consideration of the above figures, given very
unsatisfactory results. Hitherto the treatment has begn
been mainly by thre use of surgieal measures, and by
the internal adminsitration of certain drugs = pre=
eminently Fotassium Iodide, and there ean be no doubt,
on reading the reports of the British and other cases
trat active and radical surgical measures have pro=
duced the more favourable results. Total excision

of the actinomycotic growth, when practicable, is une
doubtedly the most eertain method of cure, but unfortu;
nately, the great majority of the cases, from their
situation ang extent, cannot possibly be dealt with
in this way. In a suitable case it would be impor=
tant to cut rather wide of tue disease, as cases have be

(88) Beity, z. Xlin., Chiw. 1895. XIII. p.551.
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been reported where recurrence has taken place in the

original site after the removal of gpparently all the

growth, the reecurrence in such cases being no doubt
due to & small focus at some distance awsy from the
main growth - a condition, whiech, as we have seen,
frequently oecurs. Lesions occurring in the tongue, 1+
the skin, and situated superficislly, and some of
those situated in the face, are tlLose suitable for
this mode of treatment. In lesions which cannot bé
totally excised, but whieh are surgieally approaekable
active measures, such as incision and scraping, fre=
quently repeated, if necessary, with free drainage
undoubtedly should be adopted. The risk of free
bleeding must be provided for, Such a mode of pro=
eedure ought to be adopted in the more extensive
lesions in the head and neek, in those cases involving
largely the pleura, and in those ahdominel éaa-es which
are approaching the surface.

The injection into the sctinomycotie mass of
various ahtigepties in solution has been recommended.
I1lich recommended solution of Ferchloride of Hereury.
Volkmann used Boracic acid; Geissler and Jaenecke
|used ehloride of zine. Bostrom used carbolic acid and
’ﬁ&m acid, Beyond the possibility of lowering thL
vitality of a very minute portion of the setive
Tganism present in the lesion, I do not see What good
Purpose these injections could subserve, while tre




damage to the tissues actively Rng‘a.ggﬂﬂ_i?‘&sisting the
growth of the orgenism would seriously prejudice thein
chances of wccess‘.

Cauterisation - By the actusl csutery, by dif-
ferent acide, and caustic prepsrations such as silver
Witrate, snd Zinc Chloride-hss been recommendied by
various observers, but T fail to see how this treat-
ment could injure any but the most superficisl snd
least importent foei of the active organism; while
by cozgulating the superficisl lsyers of the lesion
g barrier would be formed to the free escape of the
ri_iscmi'ges and of the grenules themselvesl.

Treatment by subjecting the lesion to the =sction
of X-rays has been tried in some cases; and is highly
recommended by Wright (190.0:11:-.), while others spesak
well of this mode of trestment,

In addition to these various local messures,

o

medicinal treatment has been adopted in o considersblf
mrber of cases, Mention may briefly be made of
Thyroid extrsct, used by Pringle (89) in two ceaes

with good results in one: of arsenic snd sulphate of

Copper: and of Tucalyptus oil in the pulmonary cases,’

meons

Wﬁi-chnh&vn 21l been recormended,
The 4Arug which has been mos# largely used and
Which has gained the reputation of being almost-a

 8pecific remedy for the disease, is Potassium podide,

Brit, Journ, Bermat, Jarusry 1896.)




This drug was first used by Thomassen (90) in cases
of the disease in cattle, who reported that 63 per cen
of the cases treated in this way recovered, surgiecal
measures being at the same time adopted.. Noeard
(quoted by Rurah (loc.eit.) also eOmmenteﬁ on its bene
ficial asetion in eattle, stating that the drug prompt=
1y cured cases of actinomycotie growths in cases for-
merly deemed hopeless: he used large doses, pushing
the drug until evidences of Iodism appeared, snd adds
that marked improvement was often notieced in about
8 days « In men, Potassium Iodide was first used by
Van Itersen, who reported favourably on its setion,
sinece when the drug hag been used in & large number
of cases in man., TFoueet, Iirblw and Besse in France
have borne strong testimony to its velue: Noeard and
Netter remark on it favourably: while Wright states
that it is generally admitted to have favourable
effects. But others, sgain, who have met with a large
number of cases of the disease, do not bear by any
means such favourable testimony. Bérard(91) states
that in two-thirds of the cases of chronie actinomy-
cosis affeeting the face and neck, the results of
Iodide treatment are nil.
he continuwes

In three-quarters of the recent cases, reeovery
followed its use, combined with surgieal treatment:
while in one quarter recovery followed the use of

(30) ~Heport of tie Bureau of Animal Industry, lew
York, 1893.
(81) France Méd. Faris. 1897,
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Todide alone. Bérard remarks that these results are
not superior to those whick are obtained by surgiesl
methods alone, and that Fotassium Iodide cannot,
therefore, be regarded as a specifie in sctinomyeosis
in men: and that it ean only be preseribed in limited

and recent eases with much hope of success. He adds

that In case of visceral sctinomyeosis whiekh are inac-
cessible to the surgeon, Fotassium Iodide ean only

arrest the eonditio? at its commencement and when s

diagnosis is practically impossible. Again, in later
Years when a more thorough trial of the drug hL&s been
made, V. Baraez (92) who had then seen 60 cases of the
disease in men, states that the internal sdministration
of Fotassium Todide is of little or no sdvantage.
Erving (loec.eit.) #n 1902 deals with the American casep
treated with Fotassium Todide. The data, he states,
regarding the 43 cases in which Fotassium Iodide was uped
used, were very incomplete. In 4 eases it was certainly
discontinued without & fair trigl, while in the remaine
der the duration of treatment is only seldom given.
The amount varied from 16 to 600 grains deily. He

tabulates the results as follows :-

(92) Areh. f. Xlin. Chir. Berlin. 1903, XLVIII, 4.




“w of
Result Fotassium Surgical mea- Combinet;izotas-
Iodide used. sures only. sium Iodide and
No surgical surgical mebkods|
meassures.
21 cases 32 cases 58 cases
treated . treated. treated.
cured 12 tor 8%9%) 24 (or 75%) 36 (or 67.97)
Improved 5 (or 247) 2 (or 67) 7 (or 13.27)
No improve- 3 ’
ment 1 (or 57) 4 (or 137) § (er 9.47)
Died 3 (or 147) 2" (or 67) 5 (or 9.47)

These figures, so far as they go, show that those
cases treated by surgieal methods alone had a congide
erably greater per centage of recoveries, and a mueh
smaller per eentage of deaths whilethose cases treated
by Fotassium Iodide eombined with surgical measures
held an intermediate position., But,obviously, much
stress ecannot be laid on these figures, no account.
being taken of the extent of the lesion at the time of
ecommenc ement of treatment, and, as Erving states, the
data regarding the dosage and duration of treatmsent
by the drug being very incomplete. It seems to me that
‘the site is maifnly of importance in discussing the
opinion of the value of the respeetive modes of
treatment in that it is an indication of the extent
and duration of the disease, treatment being pre=-
sumably commenced at an earlier period in those cases
oeeurring in the Head end Ieck.

I have attempted in the British cases to draw up

a table on similar lines to that of Frving, but faund[
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he same diffieulties as regards the incomplete data
egarding the duration of treatment by Fotassium Todids
have prepared a separate table for easeh region y and
n the iead and leek I have attempted to draw & dise
tinetion between slight cases 3 or those eases in which
reatment was commenced at an early stace, and cases
wi.ich were marked at the time of ecommencement of treate
ent . In the abdomen and lungs the lesion in all

he cases was advanced before treatment was commenced.
igures alone cannot give one a very good idea of the
tual value of Fotassium Iodide, and Ik:zl'm-refore .11:
ach region add=d a few notes illustrating the setion
yf Fotassium Iodide on the course of the disease when

entioned,

gand Neek. Totassium Iodide in doses of 15 to
per dism
grains i average per diem in 17 cases in whickh the

ose was given - 98 grains,

1) Slight eases, or those in whick treatment was
ommenced early.

Fotassium Todide Surgicsl mea- Combined
used: no surgi- sures glone: Treatment

cal treatment. no Fotassium with Pétassium
Iodide used. Iodide &

= gleal me o
ture 1
Improved - 2 0 1
o 0
0 0 0
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As regards the surgical treatment employed in
these cases, excision of the mass was performed in twa
cases, both resulting in cure: simple ineisions or ind
eislons and scraping in the other cases. These figurs
point to the faet that when seen at an early stage
and actively treated by surgiéal methods, the disease
in the head and neck seems to be fairly amenable to
treatment, but one ecannot come to any conelusion from

them regarding the value of Fotassium Iodide.

() In those cases in which the disease was already

fairly advanced before treatment was commenced .

Fotassium  Surgieal j Combined use of

Iodide methods Fotassium Iodide &
‘-alone. alone. surgieal measures.
Cure 0 3 6
Im proved 1 0 0
Vo im prove=- _
ment 0 0
Death 2 1 2

The case ending fatally, in which surgical methw
ods alone were ad&pﬁ&d, was complicated b;’Pulmnn;ry
Tuberculosis.

In 4 eases in which death took place, Fotassium
Iodide was given in large doses and for econsiderable
periods without sny effect. In one case resulting in
recovery (93) it was stated that the good result was
evidently due to the surgieal methods rather than to

Le p..mo
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Fotassium Iodide. In another case (94) resulting in
eure, 100 grains of Fotassium Iodide were given daily
for a fortnight without any 1mpravament¥ surgiecal
measures wers then adopted, and the patient at once
began to improve, the Iodide being continued in small-
er doses.

On the other haﬁd, in one case (95) the disease
rapidly progressed while small doses of Iodide were
being given, but when large doses - 330 grains per diem =
were used, the disease began to improve, the improvemsnt
being atiributed to the Fotassium IfQodide rather than
to the Xe-rays which were employed at the same time:
and in another case (96) there seemed to be benefit
by the use of the drug, the condition getting worse
when the administration of the drug was stopped.

Cn bha (o Caa Lo ta Wil Ha dms oa Maubinnd

Fulmonary . Fotassium Iodide 24 to 100 grains per
t
diem:average in 6 eases 8% grains,

Fotassimm Surgical Combined use of

Iodide trestment Fotassium Todide &
alone. alone. surgieal treatment.
Cure 0 1 0
Improving 2 1 3
Death 0 kK 0

(94) B.M.F. 1896. Vol.I. p.1555,
(;’g; Lancet. 1904, I, 1126,

Lancet, 1901, I, 3. Case 15.
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One case (97) stated to be practically cured re-
seived no treatment by Fotassium Iodide or by surgie
zal measures; the patient, Loweﬁer, returned later
vith an actinomycotie lesion in the abdomen. With ree
zard to the apparent aetion of the Iodide #n some of
the cases, one (98) whieh did not seem to improve
nuch when surgical measures alone were used, responded
et onee to Fotassium Iodide (the patient subsequently
iying under chloroform administered for the purpose of]
abstracting a tooth).

On the other hand, in one case (99) the Fotassiun

[odide (90 grains a day) was found unsatisfaectory,

yhile surgical memsures at onee improved her condition
vhile in another case (}00) the lesion continued to
srogress, while 150 grains of Fotassium Iodide per digm
rere being adninistered: some time later the condition

jmproved somewhat, however.

97) Lanna*. 1966. II. 158, -
98) Lancet. 1897, I.1025. :
w) Lancet. 1904, II,1216.
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Abdominal. TFotassium Iodide, dose mentioned in 16 casps,
from 30 to 210 grains ﬁar diem: average 90 grains|
Treatment Treatment Combined treat- Np mention of
by Fotassi- by surgieal ment by surgical Fotassium
um Iodide measures measures & Fotas- Iodide or of
alone, alone. sium Iodide. urgical
easures.
Cure 0 3 3 0
Improved 0 0 3 0
No improve=- 3
ment 0 o 1 0
Death 3 5 13 7

As regards the clinieal course, some cases
geemed to derive benefit from the Iodide: one (101)
in which the growths ineressed when the Fotassium
Iodide was stopped, and diminished as often as the dru
was administered, the administration being stopped
several times during attacks of diarrhoea.

Another (102) showed no improvement with smaller
doses, but as the amount was increased the induration
began to disappear. While in 3 other cases (103)
there was temporary improvement after the ctmmence=
ment of the a&mini;tratian of Fotassium Iodide,this
improvenent being followed later by an advance of the
disease, the drug being continued.

Other cases again, six in number,did not appear

(101) Lancet. 1904, II, 1216,

(102) St.Barth.Hosp.Rep. 1905. p.l197.
(103) (1) Lanecet. 1901. I. 3. Case 12,
?2) Lanecet. 189%7. I. 1025.

3) Ib.
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to be at all influenced by the drug (104), One of
these cases (case ¥3) showed no improvement, although
the amount 4f Iodide reached 120 grains a day: patient
left nospital, the treatment apparently not being cone
tinued outside, and on being seen four monthe later
ned improved grsatly. In two of the cases the treate

ment was commenced when the disease was far advanced.

Skin. One case was cured by exeision; the other by
surgical measures, and the administration of Fotassiunm
Iodide, and in this ease it was stated that with the
administration of the drtgwgz::ound at onece began
to hesl,

It will thus be seén that ih-the'British-eases
referring first to the fisures, in the Head and Neck
the results attained by surgieszl measures alone were
superior to those attained by Fotassium Iodide alone,
being equal to those in which surgieal trestment was
combined with the administration of Fotassium Iodide.

Too few of the Fulmonary cases have been fC_ille:redL
to the ultimate result to allow of any conclusions
| being based 0n them, but it may be observed that the
only case which was apparently eured - a2 case which will
be referred to later - received no treatment by

(104) orted as follows -
( I-lEB'O%. xm ;B m.
(3) Ib. E -ﬁm. X
(3) B.M.J. 1902, II. 1588,
(4) Journ. Fath. & Bact. 1898, p.182.
(5).St. Barth. Hosp. Rep. 1905. p.197. ease 6.
(6) Ib. ezse 7.
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Fotassium Iodide, beyond a few small doses for about
a week,

In the abdominal region, the results obtained by
surgical measures alone show & larger per centagze of
cures and a smaller percentage of deaths than those
cases treated by Folassium Iodide alone, while those
ecases receiving both surgieal treatment and treatment
by Fotassium Iodide Lold an intermediate podition as
| regards the perecentage of cures and of deaths.

Both the cases oecurring in the skin were eured,
one by surgieal measures slone, and the other by the
combined use of Fotassium Iodide and of surgieal
-msastrea. A

In all there were 84 of the British cases in the
notes of whieh an account of the treatment and result
was given, and these may be tabulated as follows =

With the use

of Fotassium
Iodide alone:

With surgiecal With the comd
measures alone, bined use of
no Fotassium  Fotassium Io-

No surgiea:
measures &
no Fotassi.

no surgigal Iodide being dide & of sur~ um Iodide

measures. used. gleal measuresg. used.

"o Total Total Total Total

11 eases 29 eases 37 cases 7 eases.
Cure 1 (9.27) 15 (51.7%) 16 (43.2%) 0
Improved 5 (45.4%) 1 5 (13.57) 0
No improvew
ment 0 0 1 0
Death 5 (45.47) 13 (44.87) 15 (40,.57) 7
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Thus the death rate in all cases was muech the sam

(4]

wiether Fotassium Iodide was used alone, or surgical
measures alone, off%ombined surgical and Iodide treat-
ment: while the percentage of cures was considerably
dower in those cases treated by the administration of
Potassium Iodide than in either of the other modes of
treatment.

These figures, then, taken in conjwnetion with
those of Erving and of Bérard, would seem to indicate
that Potassium Iodide has little benefieiél action =
if any « on the course of the disease.

Clinieally, this eonclusion is supported by
many of the British cases, in wrich it was noted that
the drug produced absolutely no improvement in the

lesion or in the general condition, while some of thes|

cases improved after operation - a fair trial of the
drug Laving been given. But in g certain number of
eases occurring in this country Fotassium Iodide has
certainly sppeared to have some beneficial action on tlue
| course of the disease, im@ravément synehronéus with
the adminigtration of the drug being observed in
several cases, while in one case it was noted that
the lesion advanced on the cessation of the drug and
diminished again during the periods of administration
of the Iodides

I think it must be conceded, then, that Fobtassiun
Todide has some metien benafi@fif?%ﬁ.fhe\diaease,




though this action may not be sufficient to show any
marked effect on the pereentages of cures and of deathg.
This aection, however, would certainly seem to be far
from a specifie one, What, then, is the action of
the Iodide? Some believe t. at the drug has a specific
aetion on the aetive organism of actinomyeosis, either
in the form of the Iodide ox in virtue of the free
Iodine liberated in the tissues. Attempts heve there-
fare been made to get a greater local action by the
injeetion of Potassium Iodide in one per cent solu=-
tion into the substance of the actinomycotie leaion;
This method has 3aan used by Rydygier (105) who re=-
ported two cases which showed good results, Potassium
Iodide being administered by the mouth at the same tine
in one of the ecases: and by Sawyers (106) who repor=
ted three cases trezted in this way along with the ad-
ministration of the drug by the mouth, two of the cages
heing followed by recovery.

Fowncet, again, has used solution of Fotassium
Iodide as a lotion for the wound, and also the local
application of the solid in the form of a stick.

But Nocard (107) found that one per cent solution of
Potassiun JTodide did not affeet the growth of the organ-
ism in eulture. Ite action, therefore, cannot be a

direet one.

'Wien. Klin. Woth. September 1895,
Quoted by Malcolm Morris, Lancet. 1896, Vol.7
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Gautier (108) believing that the drug acted in
virtue of the free Iodine liberated in tre tiasuéa,
injeeted the Fotassium Iodide in solution into the
lesion, and then passed a current through to decom-
pose the Fotassium Iodide. While Bevan (109) reecom-
mends the application of Xerays to the lesion while
the patient is taking Fotassium Iodide internsally,
stating that the X-rays 1liberate free nascent Iodine
in the substanece of the lesion in larger smounts than
would occut if the rays were not used, having found
experimentally that X-rays did liberate Iodine from
Potassium Iodide outside the body. But it seems to
me that if Iodine were liberated in sufficient amount
to interfere with the growth of an organism with re-
slstance so great as that of the strephothria secti-
nomycosis (Vid.sup.), the tissues would certainly
suffer serious damage,

I think, then, that we must look for some other
explanation than a direet action of the drug on the
actinomyeotie organism.

Lieblein (110) believes that the setion of the
Potass ium Iodide is to bring about a solution of the
eellular imfiltratién-about the abscess cavity, and
the consequent diseharge of the ray fungus, in imie

tation of nature's own method of healing., FPotassium

Iodide is recognised as having this sbsorbent aection,

(108) Seinaine Médicales 1891, p.245.
(109) Annals of Surgery. May, 1905.
(110) Beitw. f. Klin. Chir. XXVIII. p.198.
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as one might call it, on pathologieal tissues, and I
think it seems quite possible trat this acetion may have

something to do with the beneficial effects sometimes

geen during its administration,
But I would suggest tiat another setion of Fotase
sium Iodide has a muech greater benefieial effeet in

actinomyeosis « namely, its so-called lymphagogue ac=

~

tion, whereby it causes a greater flow of lymph througt
the vessels. In connection with this point I exe
amined the notes of the British cases with & view to
ascertaining if any inerease of discharge from the
lesions had been noted, and found that in 2 eases (111)
it was noted that the discharge was greatly inecreased
in three of the cases a profuse serous discharge was
noted as oecurring - with fmprovement in the loecal
eondition later, This ineressed flow affecting the
setinomyeotie mass has evidently been widely noted,
as Wright (loe.cit.) recommends, as a preliminary to
surgieal treatment in extensive Restons (e.g. in abe
dominal setin
be administered because its effeet on the lesion is

omycosig) that Fotassium Iodide should

to make the suppurative foel more evident. It may be
taken for granted, then, that there is an increased

flow of lymph through the aetinomyeotie lesion, and thiis
inereased flow would, in the cases where there is an

b

Girisy
(111)

(1) Lancet. 1900. Vol. II. p. 255

2; Lancet. 1896, Vol. I. p. 1553. _

3) Journ. of Dermat. 1906. Vol.33. p. 151.
4) B.M,J. 1896. Vol. I p.1555.
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open-wound, perhaps aid to some extent in the discharg:

L1

of the organism. But its main aetion, would, I think,
be in bathing the foel throughout the lesion in fresh
lymph rick in baeteriotropie substances, these anti=-
bacterial substances being = as pointed out by
Wright (112) @eficient in the neighbourhood of such
organismal foei.
The drug would therefore be benefiecial as well

in those cases in which disecharge eould not escape

to the surfaee. The inereased absorption of Lymph from
foci might also be of benefit, as suggested by Wright
in conneetion with other means of producing such ine
crease of absorption « the benefit resulting from

an increased production of antibacterial substances

foilowing on the passage of the bacterial substances
into the bloode.

It might be said that any beneficial effects pro-
duced in this way « i.e. by the in@reastd flow of 1lymph
through tie lesion - must necessarily be slight, but
I think the benefit tius produced would probably not
be less t:en that aetually found in econneetion with
the ﬁse of the drugs

Again it might ba objected that in the somewhat
similar condition of tuberculosis, no improvement is
obtained by the use of Fotassium Iodide. In connection
with this, I would suggest that the difference igmiﬁ;:u
drug in these two conditions might possibly depend

,_.

(112) Tencet. 1907 Vol.II. p.495.
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on the involvement of the lymphatie apparatus in

tubercle and its noneinvolvement in actinomycosis,

and again that a more free passace of the blood strean
to all parts of the actinomycotie lesion is present
than in & tuberculous lesion, owing to the vaseu-
larity of the growth in the former,

ether the sction of Fotassium Iodide in these
cases be, in a very small part, due to a raising of
the antibaeterial power of the blood to actinomyeosis, -
or not « and I do not wish to press this point,- a
more active method of inereasing this 434s power Las
been atiempted, namely by the inocpulation with a
vaccine prepared from the eultures of the strepto-
thrix actinomycosis.

I may first, however, refer to the treatment
which has been waout in some cases of actinomycoe
sis by the inoegulation of vaeccines prepared from othser
erganisms than the streptothris actinomyecosis.
Biliroth (113), Ziegler (114) and others used tuber-
eulin in some cases of this disease with, it is
stated, success: while Ziegler used the bacterizl
products from the staphylococcus aurens with tempore
ary benefit in on= ease, The benefit in the latier
might, of course, have been due to the rellef of a

possible mixed infeetion with the staphylocoecus suress.

(113) TYien. lfed. Fresse. 1891, p.350.
(114) lunich. Med. Woek. 1892,
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But as regards the former, while it is agreed by most
that inoculation with the specifie organism for a
disease benefits that particular disease, it is be=
lieved that 3£ this action is & specifie one - the
view being generally held that the opsonime of normal
serum are non=specifie (115) but that the increase
following the injeetion of 'a bacterial vaceine is a
true speeifiec one (116), One would hardly expeet,then,
that inoculation with Tubereulin would be followed
by dmprovement, and Friedresieh (117) states that
Tuberculin is not a reme@dy for actinomycosis.

(In eonneetion with this mention may be made of
the Tact that Illieh (118) found that the tubereulin
reaction was given for setinomycosis: while Erving
(loc.cit.) states that a reaction somewhat similar to
tiat in tubereulosis was given in one of the American
cases, but no reaection followed its injeetion in two
other cases.)

Lately Dr. Wynn (119) has reported a case in
whieh a vaceine was prepared from the streptothria
found in the purulent discharge of a typieal ¢ase of
eetinomyeosis of the lung and pleura, and the patient
| was inoeulated with this vaecine with immediately
beneficial results. ]Eoré recently still Dr. Wynn has
_g_%en a fuller account of tihe case (120), This case
Yorke & Smith Biow-Chemieal w 1906 ,Vol.IL.Dec.19
Series of Articles en d)p$ohns J.Hopk.Hosp.Bull.July 1907
Deutsel. Med. Woel. 18% Peo79
Beitsy,f. Klin. d'a.ktinom'cose. Vien. 1892.

BiM,J. 190%. I. 1119.
B.M.¥. 1908. March 7. p. 554.
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an advaneed pulmonary affeetion with ecavity formation
and involvement of the pleurs leading to an empyemns,
showed no improvement after reseetion of & portion of
rib for the empyema .on December 19th 1806, and loocked
an@ felt very ill. The first injeetion was given
about three weeks after the operastion (i.e. on January
8th) and his condition began immediately to improve.
In a few days the cough became less troublesome, and
the sputum and diseharge of pus diminished in a re=
markable way. The temperature, which had varied be-
tween 999 and 1000 both previous to and since the oper
ation, dropped to normal on the day following the
first inoeulation, and remained normal for three days,
subsequent slight rfgzz“%él" tributed t0 the re=
moval of the drainage tube. The temperature subse=-

quéntly did not rise above normal. Six inoeculations

in all were given. There was no sputum a week after Y-

first inoculation, and the cough and discharge soon
disappeared. The opsonie index, which stood at .3 be
the inoeulations, now stood at a higher level, the
highest being 1.7. The patient put on welght rapidly,
gaining a stone from December 29th to February 4th,and
6 1lbs. from tie latter date to March 27th. All active
aigne in the chest had early disappea?ed. He was
last seen on February 20th 1908 i.e. over a year from
the eommencement of treatment, and 10 months from the
time of leaving hospital - and it m-mv‘nntea that th

cavity in thue ehest was smaller, and there were

fore
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evidences that eiecatricial contraetion was taking
place in the lung tissue: there were no moist sounds.
Patient had gained 2 1bs. in weight sinee leaving hos-
pital. The last injeetion had been given on Mareh
27th 1907, This ease, then, showed a very remarkable
and rapid improvement, coineciding exaetly with treat-
ment by inoculations, and it would seem ithat the cone-
dition was cured - though it has been Btateﬂ that no
ease should be considered as cured until a period of
two years has elapsed. No other case, the notes of
whiel I have read, hes shown such rapid recovery from
such & grave lesion; and this rapid reeovery could not
| ke attributed to the operation, and I think eould not
be considered a spontaneous one.

Dr. Wynn states that in his case there was not
muckh diffieulty in preparing a vaeeine, as the
erganism was isolated and grown in pure ceulture: but
that in many eases it is diffieult or impossible to
isolate the organism. Dr. Wynn also remarks that it
will in future be importiant %o dstermin? whether a
vaecine prepared from one of the easily grown species
or from a stoek laboratory eulture, will have any effect
upon an infection ecaused by another species of
streptothrix.

It has been noted previously that observers hLave
failed to cultivate the streptothrix actinomyeosis from
the lesion, or that they were unable to obtain a

pure eculture. In many cases in order to obtein a
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pure culture a very considerable time must elapse

during which the lesion may be progressing steadlily,
rendering a eure more difficult to obtain. So that,
galthough undoubtedly the injeetion of a vaecine Préw-

pared from the aetusl organism infecting the case to b

p1e)

treated is more liable to be followed by good results,
recourse has to. be made - as in the case of Tubercu-
logis « to & stock preparstion. It may be noted in

conneetion with Tubereulin that the apparent failure

of the Yaecine in some cases of Tuberculosis is attrid
uted to the possibility of differences between the
organism infeeting the patient and that from which the
vaeelne has been prepared.

The case whieh I saw treated with a vaecine pre=-
pared from a stock laboratory eculture, and the notes
of which I have given, certainly did not show such
marked improvement , as the case guoted above in which
the organism from the lesion was utilised for the pre=-
paration of the culture. But there was undoubtedly
a fairly marked improvement under its use, the im-
provement dating from the time of commeneement of treJt-
ment with the vaecine and lssting ti11 the patient leflt
hospital, when the condition suffered a relapse - most
probably duehirgely to the advent of mixed infeetion
in some virulent form, judging by éha local eondition
of the lesion and by the temperature, The improve=-
ment in this case was certainly quite eoincident with
the commencement of the vaecine treatment, the boy's

eondition previously showing a steady advance of the
disease,.
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I think, however,that the treatment hardly ab-
tained a fair trial in this casé. It seems to me
that the dosage with which the treatment was com-
menced should have been contirued, or have been in-
creased only slightly - unless =z careful wetch were
kept on the aps=onie inﬂeﬁ. Again the patient - in
o Hospital reserved practically for scute disesses -
could unfortunately not be kept in bed for ss long
& period as seens to me to have been very desirable.
It seems to be to be certainly advisable, then, in a
disease so intractable to other methods of treatment,
that vaccine therapy should be further tried, as there
would appear to be some hope of its proving of consid-
erable advantage. -

The diffieulties regarding observations on the
opsonie index may be raised as an objeetion to its
use. Now the value of close observations of the
opsonie index as a gulde to the time and amount of
dosage, while strongly urged by many, is not admitted
by all. Thus in a series of papers devoted to opsoniuys
and vaeccine therapy by representative Ameriecan
workers (121) the eonelusion is come to that Wright's
method of determining the amount of opsoniw present,
.tlthough better than the method of taking the phagocyﬁic
index - the proportion of cells eontaining organisms in

| taining them in & specimen of normal bleood - is too

{121) Jonns Hople., Hosp. Bull. July 1907,
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inaccurate to be of any real value: and again, that
in the treatment of disease by vaccinesit is unneces-
sary and indeed useless fo follow the gpsoniec index
eurve as determined by Wright's method. In the case
of astinomyeosis insecuracies are, of course, more

liable to oeeur in the operation of eounting.

One resson given for the observation if the index

eurve is in order that individual inoculations may be
given at the summit of the curve, thus attempting to
pvoduce a cumulation of positive pheases. But this
eunulation of positive pheases, it is generally held
(122) is unattainable in tuberculosis; each injeetion
has to be conducted as if a new case were being begun,
it being customary to allow the good effects of one
injeetion, produced by the resultant positeuwe phrase,
to take full effect before egain inceulating. This
means, a8 a rule, &n interval of about three weeks bes
tween suecessive inoculations. Anothér reason for
these observations, is, of course, the danger of ad=
ministering the vaeccine during the negative phwase,
when an additional dose of toxin might just suffice

to overtax the powers of resistance: Dbut this does

not apply, I think, so much to actinomycosis as to for

example Twherculosis, as the toxins eertainly do
not seem to be so virulent in the former; and by ale
lowing an interval of three weeks to elapse between
each successive dose, I think the danger would be

- (122) Wright.(Lancet 1907. II, 484) and others.
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inappreciable.

I think it would be permissible, then, in a chron
disease like actinomycosis to employ the method of
vaeccine treatment whickh is adopted by some institue
tions for Tuberculosis in eenneetion with out-patients
namely the administration of small doses (.001 Mgr.)
at regular intervals of about three weeks. At the
sane time it is probable that better results would be
obtained by observing the opsonie index eurve, so that
& gradually inereasing dose might be given until that |
dose is found whieh produces the best resultant posie
tive phrases - whieh is the method reecommended by
Wright (loc.cit.)

The vaccine should be prepared from the actinomys-
cotie organism present in the lesion, when this is

possible and when not mueh time would spent in the pro

i

cess, as undoubtedly tiris would afford the best c;ancju

of success. But if this be impossible, or the proces
should be long, then I t-ink one ought to try a stoek
laboratory eulture for the purpose, selecting one
whieh in its morphological sppesrances in cultursl
and staining cheracteristics , most ressmbles that
present in the lesion.
Undoubtedly, along with the vaecine treatment,

active and radieal surgical measures should be adopted

in every possible case, but in many such treatment 1s

guite impossible, Care siould be taken to guard

o
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ggainst mixed infection. The patient should be kept
at rest if the lesion be extensive, or should involve
the thorax or abdomen: and, generally, those measures
found valuable in Tubereulosis should be adopted, the
patient being given the best hyglenie surroundings,
preferably open air treatment when possible, and plenty
of nourishment. :

The administration of Fotassium Iodide internally),
and possibly the application of Xerays, have already
been mentioned as being of some benefit,

There is good reason 10 believe that, with
earlier diagnosis and with more aetive treatment on tﬁe
lines suggested above, this disease, whieh would ap=-
pear to be not nearly so unc ommon as is generally
believed and which is aharacterised by so high & more
tality; would be afforded a much better chance of a

successful termination.

* Dee page 11
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EPPEEDLX.
The cases which I have referred to were reported as

follows:=
T Those appzrently primary in the Head énﬂ Neck.

(1) Lancet, 1908, Vol. T. p. 1307,

(2) Lancet. 1208. Vol. IT. p. 1213.

(3) Lancet, 1208. Vol. IT. p. 1307

(4) Ib. 1905. Vole. IT. p. 157

(5) Ib. 1904. Vol. IT. p. 1204

(8) Tb. 1b. b, p. 1205, (case 3.)

(7) Ib. 1804. Vol. I. ps 1128

(8) Ib. 1904. Vol. I. :p. 1658. (Case 2.)

(9) Ib. 1902, Vol. I. p. 308

@ To ) SRR 1 SRR T+ To s i 7 ity oy L S (Case 14)

€11)" Tby' - 19638, Vol To “Ds 2. (case 15)
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13) Ib. 1900. Vol. II. p. 255

(14) " IBal —31900.-Vol. TI. p. 1138

f15) 1Ib. 1900, Vol. I. p. 1210;— and B.M.J. 1901,

Yolsla D2

(18) Trans.Clin.Soc.Lond. 1900. Vol. 33. p. 1¢6; and
Lancet, Nov. 4, 180¢0.

(17) Lancet. 18¢8. Vol. IT. p. 1081

(18) 1Ib. 1897. Vol. Ts p. 311, (Case 1)

G19) - Th. - I89%. Vol. Ts p--511 ' (Case 2)

(20). Ib. 51807 Vol T p. 754

(21) Glas. Med. Journ. 1806, Vol. 45. p. 382; and
Lancet, Jan. 1808,

(22) Lancet, 18¢5, Vol, II. p. 1553.

(2%) Waring, Trans. Path. Soc. May 21, 1895; and
Lancet, May, 1805.

(24) Lancet, 1891. Vol. IT. p. 1101. (Case 3)

(25,2 28) B.M.J. 1008. Vol. I. p. 322 (Two cases)

(27) BiM.J. 1004, Vol. IT. p. 1896,

(28) B.M,J. 1903. Vol. II. p. 1480

529) B.M.,J. 1001. Vol. I. p. 18

30) B.M,J. 1806. Vol. I. p. 1553.

(31) B.M.J. 1808. Vol. I. p. 1554, (Case 5)

(32) B0, 1808. Vol. I. p. 1554. (Case 8)

(33) B.M.J. 1808. Vol. I. p. 1555,

(34) B.M.J. 1800. Vol. I. p. 708

(35) Glas.Med.Journ. 1894. Vol. 64. p. 277,

(36) Glas.Med.Journ. 1898. Vol. 50. p. 378.

(37. Practitioner. 18¢8. Vol. 60. p. 3¢8.
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8) JOUI‘H. Of Der‘ma-t. 1906 .VO]. .33-{:.151. DI‘-Ed"lC)WeS.
©) Lancet., 1002. Vol. IT. p. 671.
0

(
(
(40) Lencet. 1886. TVol. II. p. 342.

> 0] 0

IT. Apparently primary in the Lungs.

(1) Lancet. 1008. Vol. II. p. 158
(2) Lanest. 1004. Vol. IT. p. 1204. (Case 2).
(3) Lancet. 1004. Vol. IT. p. 1218. (Case 1).
(4) Lancet. 1904. Vol. II. p. 1l449.
(56 to 8). Lancet. 1901l. Vol.I. p. 3. (Case 1.2.3 & 4)
(9) - Lancet. 1807. Vol. I...p. 311. (Case 3).
(10 & 11). Lancet. 1897. Vol.I. p. 1025. (Cases 1 & 3)
gls) Lancet. 1804. Veol. ITI. p. 1155,
13) Trans. Path. Soc. Lond., 1804, O, 233; and
Lancet. Jan. 18¢4.

(14) B.M 3, 1207. Vol. I. P. 1119,

(18) B.MJ. 1905, Vol. IT. p.l168.

(16) BuM.J. 1801. Vol. ITI. p.124.

(17) B.MJ. 1800. Vol. I. p.7Co. (Case 2).

(18) B.M.J. 1889, Vol. T. p.B57.
(12) st. Bart.Hosp.Rep. 1805. p. 23.

IIT. Apparently primary in the ‘Abdomen.

(1) Med,Chir,Trans. 1905. April 11. Mayo Robson.

(2) Lancet. 19004, V61l.II. p. 1216, (Case 2)

(3) Lencet. 1004. Vol. I. p. 1656.

(4)e (5) Lancet. 1002. Vol.IT. p.671, (Cose 2); and

p. 672. (Case 3).

(8 to 12). Lancet. 1c0l. Vol.I. p.3. (Cases 5.6,7.8.
11,12,13).

(13) Lancet. 1900. Vol. IT. p. 1137. (Case 1).

(14) Lancet. 1897. Vol. I. p. 741.

(15 & 18) Lancet. 1807. Vol.I. p. 1025. (Cases 2 & 4).

(17 & 18) Lancet. 1801. Vol.IT. p.1100. (Cases 1 & 2).

(19) B.M.J. 1007. Vol. I. p. 984.

(20) BiM,J. 1008. Vol. II. p. 137.

(21) B.M.J. 1002, Vol. IT. p. 1588.

(22) B,M.J. 1896. TVol. I. p. 1553. (case 7).

(23) Trens. Path.Soc. Lond. 1889, Vol.40. p. 408.
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(24) "BiM.3L 71887 Vol. T p. B5L.

(25) Med.Chir.Trans. 1386. p. 135.

(28) Trans. Path. Soc. Lond. 1885. p.254.,

(27) Dubi.Med. Journ. 1005. Vol.ll9. p. 457.

(28) Guy's Hosp.Rep. 1897. Vol. 54. p. 303.

(20) Journ. Path. & Bact. 1803. p. 182.

(30 to 36) H.J.Waring. St.Bart.Hosp.Rep. 1005.p.107.
(Seven cases).

(37) Waring. St.Bart.Hosp.Rep. 1801. p. 173.

(38) Rdin. Hosp.Rep. Vol.TI. 1804. Leith.

(%0) Guy's Hosp.Rep. 1801. Vol. 48. p. 31l.

IV. ‘Apparently primary in Skin.

(1) rLancet. 1005. TVol.II. p. 157.

(2) BwWSI. 1008. TVol.IT. p. 1128.

(3) Trans. Path.Soc. Lond. May 21. 1880. Delepine.
(doubtful).

V. Apparently primary in the Reproductive System.

(1) ‘BiM.J. 1800, Vol.II. p. 1704,
(2) FEdin.Hosp.Rep. Vol. II. 1803. Grainger Stewart
and Muir. (in Ovary).

VI. Undetermined.

1) mTrans.rath.Soc. 1885. p. 254, Museum specimen -
liver.
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Other cases have been referred to, but not reported,
bointing to the fact that the number of cases which have
been recognised is considerable. Certain observers,
too, in this and other countries, who have been on the
look out for cases of this disease, have met with a
considerable number of cases in their experience. Thus
in this country, Godlee (loc. cit.) met with five cases
in one yecar: Mr. Kellock(lzz) stated that during the
preceding three years seven cases oceurred in the region
of the caecum and appendix in the Middlesex Hospital:
and others, including Ranyme and Waring, report a con-
Siderable series cf cases. These fzets would point to
the disease being much more common than is generally
thought, this being the opinion of many observers in

this and other countries.

(123) B,M,J. Oct. 1008.-.
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