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which have proved most efficient in my hands Should these

disappoint you, and I warn you they will-though I trust
not frequently-do so, then try some one or other of those
suggested in your text-books. All that it is in my power
here to accomplish is to lay down the broad lines on which
to advance, bearing in mind that there are numerous other
paths available to attain the goal.
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WE publish an account of this case because of the
unusually large amount of the right lung which had
collapsed as a result of embolic (? thrombotic) partial
occlusion of the pulmonary artery and because we are unable
to find any account of a similar occurrence with survival.
The patient, a gentleman who was emphysematous and

had been suffering from phlebitis of the legs for the

previous five or six years, came under the care of one

of us on April 16th, 1907. The patient had not been

feeling well since February of the same year and
had found it difficult to perform his duties. When he
came under observation there were signs of phlebitis,
more especially of the right leg; the usual methods were
adopted for the treatment of this condition. The local

symptoms abated and it was felt that with a little longer
rest in bed the phlebitis would disappear. On May 2nd,
however, the patient was seized with very severe pain in the
right chest, with dyspnoea, slight hemoptysis, and some
cyanosis ; the temperature rose to 101’ 60 F. Previous to
this date the temperature had been subnormal, except on
the evenings of April 29th and 30th when it reached 990 and
99’ 80. Examination of the chest revealed no signs of in-
volvement of either lung. So susceptible was the patient to
pressure over the whole of the right side and to movement of
the right shoulder that a tentative diagnosis was made of
I I muscular rheumatism." The maximum impulse of the
heart was ill defined but the area of dulness presented no
abnormalities other than those which might be expected
from moderate emphysema ; the stomach note was found to
reach higher in the left axilla than is usually the case. On

May 3rd the pain in the chest was still very marked, the
ordinary liver dulness was increased a little upwards, and the

breath sounds of the right chest were weak, more especially
over that part corresponding with the middle and lower lobes.
The blood-stained expectoration was found to be free from
tubercle bacilli but contained several varieties of cocci and
bacilli (Gram-positive and Gram-negative). On May 4th,
5th, and 6th the pain was still present but less in degree ;
it failed to respond to the action of aspirin, &,c. On the

7th fluid was suspected at the base of the right chest as the
dulness had gradually extended upwards to the spine of the
scapula behind and to the second rib in front. (Diagrams I.
and II.) Movement of the right chest was very limited and
the breath sounds and vocal fremitus over the dull area were
almost suppressed. On the 8th an exploratory puncture was
made of the right chest and two ounces of yellow blood.
stained fluid were removed. Each cubic millimetre of the
fluid contained 560,000 red corpuscles and 31,000 white cor-
puscles. The analysis of the latter showed small lympho-
cytes 48-2 2 per cent., large lymphocytes 11’8 8 per cent., poly-
morphonuclear cells 32-4 per cent., and endothelial cells
7-6 6 per cent. ; no organisms could be detected in film pre.
parations and 10 cubic centimetres of the fluid injected into
a guinea-pig gave no evidence of tuberculosis at the end
of a month. On May 9th an attempt was made to
remove the rest of the fluid, using a larger aspirating
needle. No fluid, however, could be obtained and the
lung could be felt not far removed from the chest
wall. A little doubtful friction sound could be heard at the
right base. On the 19th the signs of dulness over the greater
part of the right lung remained unchanged and there was
increased difficulty in locating the exact position of the
heart.
From this date onwards no active measures were taken,

the patient being kept in bed and allowed to move as little
as possible. The signs of dulness over the right chest

gradually underwent some reduction from above; tubular
breathing and increase of vocal resonance developed in the
neighbourhood of the right inferior scapular angle; the
movement of the right chest remained limited, although the
pain had disappeared. The temperature had reached normal
by May 10th but again rose on the 13th and remained
slightly elevated during the rest of his stay in the nursing
home. The pulse which before the episode of May 2nd had
been normal rose to 112-120 on occasions of extra pain;
ordinarily it was 80-84. On May 27th, owing to progressive
loss of weight and the maintenance of the elevated tempera-
ture, it was decided that the patient should be removed from
the home" " and be placed under the care of Dr. E. T. M.
Tunnicliffe of North Finchley. The same methods were con.
tinued combined with open-air treatment. Eructation which

had all along been a source of annoyance to the patient was
alleviated by dietetic and medicinal measures. On June 16th
the phlebitis, which had subsided, again supervened in the
neighbourhood of the right popliteal space but subsided in
a few days and there has been no further recurrence since.
On the 29th the patient was again examined and the follow-
ing observations were made. The pulse and temperature
were normal and the general condition was satisfactory,
though there was some shortness of breath on exertion. On
moderately hard percussion of the right chest the dull area
was limited above by a line drawn from the fourth rib in
the right nipple line to the right inferior scapular angle; the
same area of dulness was limited below, not by a line corre-
sponding with the costal margin, but by a curved line, with
the concavity downwards, which reached from the sixth rib
in the right nipple line to the eleventh rib behind in the
scapular line. Over this area the breath sounds were prac-
tically absent. The area of cardiac dulness was still very
obscure, a slight cardiac impulse could be felt occasionally
in the fourth space in the left nipple line; the stomach
note was still unusually elevated. (Diagrams III. and IV.)
The patient was allowed to leave for another part of the

country and ultimately went to Dresden, being free from pain
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and cyanosis ; dyspnoea was still present. At no time has

clubbing of the fingers been noticed. During the past winter
the patient has been under medical care at Dresden and
effervescent carbon-dioxide baths and moderate exercises
were prescribed. On Feb. 3rd of the present year the
patient was again seen by us. He is quite free from all
.dyspnoea even on great exertion, and he has completely
regained his weight. The condition of the chest is but little
altered from what was observed on June 29th, 1907, the
difference being that the dulness previously observed is now
a little lower and the upper right chest is a little more
resonant than normal. The obscurity of the cardiac dulness
is maintained.

Radiogrczphic examination. -This was carried out by Mr. R.
Higham Cooper on March 3rd, 1908. The shadow shown by
the heart was normal in extent and position, and the
diaphragm reached to the level of the fifth rib in the nipple
line on both sides during expiration; posteriorly during
expiration the dome of the diaphragm forming the upper
limit of the liver reached as high as the seventh rib in the
scapular line. 

T .. ".., ,,,,

Oomments.-In reviewing the illness and the subsequent
developments it appears to us that on May 2nd, 1907, an
embolus was dislodged from one of the veins of the lower
extremities or a thrombus was dislodged from the pul-
monary artery and was driven into the lower division of the
right pulmonary artery-i.e., into the branch supplying the
middle and lower lobes of the right lung. These two lobes
became atelectatic and the space formerly occupied by them
when fully expanded was filled up by the ascent of the liver
and right half of the diaphragm, and also probably by com-
pensatory emphysema of the left lung in the direction of the
right chest, accompanied by the upward dislocation of the
stomach and left half of the diaphragm. The area of
cardiac dulness was, especially towards the left, obscured
by the compensatory emphysema of the left lung, the heart
itself being little altered, if at all, so far as clinical examina-
tion could determine, in its normal position. We believe
that the upper lobe of the right lung is undergoing compen-
satory hypertrophy and we anticipate that in the course of
time it will be able completely to occupy the space formerly
filled by the three lobes of the right lung if it has not
already almost done so, as the diaphragm as shown by the
x rays now during expiration reaches the height of the
fifth rib in the right nipple line, the level reached in a
normal individual, though probably the normal level in our
patient owing to his original emphysema is lower. This
view is supported by the observation by one of us that
in a patient who died from an acute illness the left lung con-
sisted almost entirely of the upper lobe of the definitive lung,
the lower one being represented by an attenuated mass of
atelectatic lung substance with a complete but small system
of bronchial tubes, the whole not being much larger than a
hen’s egg.
A blood examination made 19 days after the accident of

May 2nd, 1907, showed 5,687,500 red corpuscles and 9375
white corpuscles per cubic millimetre ; the relative propor-
tions of the latter were normal ; the hemoglobin amounted
to more than 100 per cent., from which it may be surmised
that the haemoglobin had increased beyond the normal
limits in response to a reduction of the normal lung
substance]
We are unable to find any reference to any account of

survival after such an extensive obliteration of lung substance
by an embolus or thrombus. Cohn refers in the section
of his work 2 dealing with embolus of the pulmonary artery to
two cases (Cases 1 and 14) in which at the post-rnortem exami-
nation old or partly old clots were found in the pulmonary
artery, but there is no information which would lead us to
understand that the actual deposit of the embolus had taken
place and had been clinically observed at a time as long as
11 months previously, as in our case. Our case now shows
no signs of distress in breathing and in fact he is quite well.
We believe that the reason why in this case the heart has
not been dislocated into the right chest, as happens so often
in tuberculosis and fibrosis of the right lung, is to be found
in the possibility that the diaphragm, unaltered and un-
hampered by inflammation as it was, was readily able to
yield and so allow the liver and the left lung instead of the

1 Vide paper by Dr. C. R. Box, Transactions of the Clinical Society of
London, 1906, p. 189.

Klinik der Embolischen Gef&auml;sskrankheiten, Berlin, 1860.

heart to fill the place of the collapsed lung, or it may be
that the mediastinal structures in our patient are more firm
and less capable of actual displacement.
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OPSONINS is the name given by Wright and Douglas to
those protective substances in the blood serum in the absence
of which leucocytes are only capable of phagocytosis in a
very limited degree. As immunity to bacterial infections

depends largely on phagocytosis opsonins play an extremely
important part in producing immunity. It has been shown
that after recovering from a microbic infection the proportion
of protective substances, or opsonins, in the patient’s serum
connected with that particular infection is higher, to a greater
or less extent, than in the serum of a normal healthy
individual. It has also been shown that if an inoculation of
killed microbes be made into a normal individual the

proportion of opsonins in his serum will rise as compared
with the serum of a normal individual not so inoculated.

In the vast majority of microbic infections the physio-
logical mechanism of immunity reacts so quickly to the
infection that an adequate supply of protective substances is
brought to the site of infection and the phagocytes are
enabled to cope with the microbes. Such an infection will

rarely be attended with symptoms either objective or

subjective, and will therefore be unnoticed. In cases which
are not so aborted and which therefore become noticeable as
local or general infections, either the infection has been too
virulent for the normal mechanism to cope with or for some
reason, such, for example, as great exhaustion due to

exposure or local injury, the normal mechanism for the
production of immunity is deficient. Therapeutic inoculation
supplies a method of artificially producing immunity and the
object of this paper is to indicate the potentialities and
limitations of therapeutic inoculation in the treatment of
microbic infections, generally with the assistance given by
the frequent estimation of the opsonic index but more

especially without the aid derived from the opsonic index.
The opsonic index is the expression of the measure of the

phagocytic power produced in a sample of washed leuco-
cytes by the serum of the individual in question, as com-
pared with the phagocytic power induced in a similar sample
of leucocytes by the serum of one or more healthy in-
dividuals. This latter power is taken as unity, and the
index of an infected individual is expressed as a fraction of
unity, above or below unity according to the greater or less
quantity of protective substances in the infected serum, as
compared with the normal serum. The opsonic index then
is the measure of the resisting power, as comprised in

phagocytosis, of a serum, against the microbe in question.
A vaccine is a killed bacterial culture suspended in

sterilised normal saline solution, to which lysol to the

strength of  per cent. or carbolic acid to the strength of
 per cent. has been added. Vaccines are accurately
standardised by mixing together definite quantities of
vaccine and normal human blood of known corpuscular
content. Smears are made of the mixture, are dried, fixed
and stained, and the numbers of red cells and microbes in

many successive fields of the microscope are counted. An
estimation of the number of microbes in each cubic centi-
metre of vaccine is then possible. The cultures are killed
by immersion for one hour in a water bath at 600 C., and
the sterility having been demonstrated by culture methods
a suitable dilution for use is made in rubber-capped sterile
bottles for laboratory and hospital use, and in sealed glass
sterilised capsules, containing slightly more than one cubic
centimetre, for general use.

The effect of vaccines on the blood.-The injection of a dose
of vaccine into a healthy normal individual produces either
(1) an immediate rise in the protective substances, as

indicated by the opsonic index ; (2) a fall of longer or

shorter duration, followed by a rise up to or above normal, in


