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ANNUAL CONGRESS OF RADIOLOGY

The ninth annual congress arranged by the British
Institute of Radiology was held at the Central Hall,
Westminster, from December- 4th to 6th, under the
presidency of Dr. L. A. ROWDEN -of Leeds. It was
accompanied by an exhibition of apparatus, organized by
the British x-ray industry, and opened by Lord NUFFIELD.
The congress consisted of two sessions for medical

papers, one for physical and technical papers, and the
two memorial lectures which are delivered each year in
association with the meeting. The first lecture was by
Dr. G. W. C. KAYE of the National Physical Laboratory,
who reminded the gathering that the present month saw
the fortieth anniversary of the discovery of x rays by
Roentgen. I He reviewed the history and progress of
British radiology since those early days, as seen from
the restricted point of view of a physicist who had been
enabled to keep in touch with some of the developments
of a science which furnished the most signal iliLastration
of the application of physics to medicine. As an instance
of journalistic promptitude in the 'nineties he mentioned
that the news of the discovery of x rays reached London
on January 6th, 1896, and five days later was the subject
of an article in the British Medical Journal by Sir Arthur
Schuster, to whom Roentgen had sent a copy of his paper
with some x-ray photographs.

Modern X-Ray and Radium Equipment
In discussing modern equipment, Dr. Kaye commended

the work of Allibone and his collaborators,2 who had
designed and constructed automatically evacuated x-ray
aiuhvv,i nnA- le siIockproo1, -tuuus, ai1u vaives, wnicnl were seit-protectea, sIlock-proot,
and press-button operated. The exciting voltages, at
present of the order of 200 to 300 kV, were being pushed
.up to mich higher figures-for example, up to 600 kV or
more for a forthcoming outfit at St. Bartholomew's Hos-
pital. Higher and higher voltages appeared to be the
order of the day, particularly in the States, where in-
stallations for meZlical use employing up to 900 kV had
been constructed by Lauritsen and others. In all such
outfits the x-ray tube, either of glass or stained porcelain,
was connected to a diffusion vacuum pump in continuous
operation.

In radiation therapeutics, Dr. Kaye continued, certain
general principles seemed to be emerging. The quality of
radiation required in the treatment of cancer depended on
circumstances. X rays, radium, or a combination of the
two were variously preferred. In certain superficial forms
of cancer, such as rodent ulcer, experience indicated that
almost any type of radiation would produce healing,
whether low-voltage x rays or beta or gamma rays of
radium. Other types of cancer, such as squamous
epithelioma of the skin and lip, were successfully treated
by a few milligrams of heavily screened radium. But
the major problem of malignant discase was the treatment
of glandular metastases. The use both of x rays of high
output, approaching gamma rays in quality, and of large
quantities of radium placed at distances remote from the
skin, had their advocates, and adequate protection ap-
peared to be possible in either case. There had been
one-gram units at the Cancet and Westminster Hospitals
in London since 1929, and both were now contemplating
larger uni7ts, while King Edward's Hospital Fund in 1933
allocated one-gram units to each of these hospitals, as
well as to the Middlesex and University College Hospitals.
Edinburgh and Leeds also now had one-gram units. The
Radium Beam Research Board was set up at the Radium
Institute in 1933, and was at present working with one
or more five-gram units. Examples of high-voltage
x-ray tubes, 400 kV outfits, were to be found at Lambeth
Hospital and the Cancer Hospital, while sets to employ
substantially higher voltages were being installed at St.
Bartholomew's and the Middlesex.

Calcium Changes and Diagnostic Radiology
The other lecture, by Dr. G. HARRISON ORTON, was a

painstaking description and illustration of generalized and
localized calcifications and their significance. The
majority of such calcific_tions, he said, took place in
degenerating tissues or in tissues the vitality of which
had been impaired. Every part of an organism which
was dead or dying tended to become infiltrated with
calcium salts; it was fortunate that young tissue was not
capable of fixing calcareous material in the same way or
we might all rapidly become petrified. Dr. Orton gave
special attention to the simple disuse atrophy or decalci-
fication seen in cases of fracture. In the first place there
was a hyperaerliia as a result of the injury. With the
limb immobilized in splints this hyperaemia in time sub-
sided, but in many cases a process of gradual decalcifica-
tion continued, for a limb which was immobilized still
had its normal blood supply, which was a relative hyper-
aemia when the limb was functionless. That was why in
the treatment of fractures it was important to arrange
immobiliiation so that function was interfered with as
little as possible. Decalcification, although it delayed
the union of fractures, did not prevent it; the chief cause
of non-union was incomplete immobilization. Radiolo-
gists were only too familiar with cases of non-union when
two bones of the limb were fractured at the same level;
other familiar examples were the neck of the femur and
scaphoid of the wrist. Before union of a fracture could
take place young vascular connective tissue must fill in
the space between the fragments, and if immobilization
was not complete the movements of one fragment on the
other would naturally tend to break down the developing
tissue, and in addition frequently give rise to a recurring
traumatic hyperaemia, which in time would lead to a
still further decalcification of the fragments. In the
result, if and when the hyperaemia subsided, there was
no continuous connective tissue present to become calcified,
and sclerosis of the ends of the bones took place with
resalting non-union. He thought the treatment of frac-
tures still left much to be desired.
-Dr. Orton added some remarks about so-called bone

grafts. He could find no evidence that bone which had
been transplanted lived; indeed, there was considerable
evidence to show that it died. The fact that a fragment
of bone transplanted into another bone died was sup-
ported by x-ray evidence, for x-ray examinations carried
out for some months after the operation showed that the
transplanted portion of the bone was denser than the
surrounding bone, which meant that it was avascular.
It might remain so and be tolerated as a prosthesis, or it
might be eliminated as a sequestrum; on the other hand,
it might form an intimate adherence to the bed in which
it was placed and become completely absorbed by a

process of erosion, thus setting free the calcium which
brought about the formation of new bone. That was
briefly the series of events in a successful transplant.
There was evidence to show that the ultimate result was
much the same whether the transplant was autogenous or
whether dead bone, ivory, or even a paste of calcium
salts was employed, one of the chief uses of a bone trans-
plant being to provide a local store of calcium. A bone
transplant, therefore, which might be said to have
" taken " was one that became vascularized and decalci-
fied. If it became merely a prosthesis which was tolerated
it was a moot point whether certain unabsorbable
material might not be used to better advantage. The
important point for the radiologist to remember was that
a successful bone transplant was one that eventually
became rarefied. Dr. Orton dealt with several other
interesting conditions in which calcium changes played
a part.

Radiation Therapeutics
The first of four papers in the session on therapeutics

was by Dr. G. VILVANDREI, on radiation treatment of
carcinoma of the breast. Cases in which radium needling
had been the method of treatment had provided the
earliest and most extensive recurrences. There seemed
in such cases to be a general invasion by malignant cells

Tim BRTTISII
MEDICAL JOURNAL

1 The actual discovery was made op November 8th, 1895, but
Roentgen's first memoir was not publNshed until Decemnber.

2 British Medical Journal, November 30th, 1935, p. 1066.
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of the tissies where recurrence took place. On the other
hand, where no radium needles had been used the glands
were usually distinguishable, though hard. There were
cases, however, in which radium had given good results.
Something could always be done for patients who came
for x-ray treatment of recurrence after surgical removal
of the breast. He advocated large doses of x rays; in
his experience the small dose was of no use. He received
far fewer requests for post-operative treatment -from
surgeons who used diathermy as opposed to the scalpel,
and he thought it safe to assume that in such cases
recurrences must be fewer. Following up was an essential
factor in the treatment of carcinoma of the breast; some
patients had attended his department for thirteen or
fourteen years. Involvement of the other breast had
been uncommnon; in fact he did not think he had ever
seen it in cases under x-ray treatment. Cases diagnosed
as sciatica or rheumatism, but which ultimately proved
to be due to metastases involving bone, reacted success-
fully to deep x-ray therapy. Medium therapy was
valuable in breast carcinomata, but he had seen damage
done by it, even to destruction of the costal cartilages.
Once a patient had had carcinoma of the breast the prac-
titioner, on a complaint of rheumatic pains, should never
be satisfied with such a diagnosis as rheumatism or
sciatica without making sure that he was not overlooking
a secondary carcinoma.

Dr. R. MCWHIRTER of the Royal Infirmary, Edinburgh,
addressed the congress on radiosensitivity in relation to
the time-intensity factor. His remarks were based on
140 separate experiments, necessitating between 500 and
600 applications of radium or x rays of different intensities,
during which the total period of treatment and total
dosage were constant. In the study of the effect of
gamma-ray intensity the effect produced on normal skin
was first determined. The intensity was varied by 106
times, and the reactions were all similar to one another.
Next, the effect of variation of gamma-ray intensity on
superficial tumours was studied, and, as the result of
experiment, 4,500 r$ was selected as the minimal lethal
dose for rodent ulcers. For carcinomata a dose of 5,000 r
was considered suitable. On the whole, it appeared that
low-intensity methods gave no better results than could
be obtained with high intensity under the conditions of
the experiment. There were too few cases in the x-ray
series to be conclusive, but the wide range of intensities
employed demonstrated variations with intensities nor-
mally used in practice. Should further experiments show
that a more marked erythema resulted from high-
intensity methods it would remain to be demonstrated
that the damage to the tumour had not also been pro-
portionately greater before any claim could be made to
justify the expense of low-intensity methods.

Dr. J. STRUTHERS FULTON spoke on skin tolerance in
relation to radiation intensity. With x rays generated
at potentials of the order of about 2 kV and delivered
at the common intensities in excess of 20 r per minute,
it was not possible to deliver the same physical dose as
might be administered by continuously applied radium
without subjecting the tissues to considerably greater
damage. If tha,t difference in tissue response was asso-
ciated primarily with the intensity factor as distinguished
from that produced by the quality or wave-length of
the radiation, it was reasonable to assume that one ought
to be able to demonstrate the difference in the biological
response to radiation deli-vered at the same wave-length
but at different intensities. He described some careful
observations to determine the possible difference in the
response of the tissues to identical quantities of radiation
delivered over some total period of time but at different
intensities. His conclusion was that in all cases in which
comparative observations were made a demonstrable
difference was found in the reactions produced in the skin
by identical doses of radiation delivered at different in-
tensities. The reaction in each case was more marked over
the area treated at the higher intensity. In the initial

between the areas treated at low and at high intensity,
but as the reaction developed a difference became in-
creasingly manifest, and when the reaction subsided there
was invariably a greater degree of permanent skin damage
to the area treated at higher intensity.

Diagnostic Radiography
Three papers were read in the session on diagnostics.

The first was on ventriculography, by Dr. M. H. JUPE.
IHe urged that the radiologist should carry out the whole
investigation involved in ventriculography once a patient
with air injected into the ventricles was handed over to
him by the surgeon or physician. There could, of course,

be no cut-and-dried routine, but it must be strongly
emphasized that the handing over of such cases to radio-
graphers was pure waste of time. In mentioning contra-
indications Dr. Jupe said that all methods of air injection
were dangerous in cases exhibiting clinical evidence of
severe rise of intracranial pressure. In ventriculography,
however, the air could be removed and pressure relieved;
thereforeb this procedure was less dangerous than
encephalography, where the air could not be removed.
The radiologist would wish to have the maximum amount
of air that he could persuade the surgeon to inject, but
the patient's reaction would be proportional to the amount
of air injected, and, therefore, the least that would allow
of diagnosis should be used. A large injection frequently
rendered the whole examination useless. Radiologists
should bear in mind the extension of the frontal lobe. It
was apt to be regarded as reaching back as far as the
posterior end of the frontal bone, but actually it went
much further back.
The subject of gastro-intestinal neoplasms was brought

forward- by Dr. E. W. TwINING. In a carcinomatous
ulcer one could see very distinctly by x rays the character
of the edge, with the filling defect. A chronic indurated
ulcer tended to project beyond the lumen, and if it had
a rolled-over edge it was less massive, more rounded, and
smoother. Ulcers which occurred in the prepyioric part
of the lesser curvature were particularly difficult to
diagnose. He had recorded four cases showing the
meniscus sign-two were malignant and two innocent.
The smallest polypus he had even seen, with the stomach
filled had appeared and disappeared, popping about on
the waves of peristalsis like a bit of cork at the edge of
the sea, but with a small filling of the stomach it was
fairly easily detected. It showed a streak which repre-
sented apparently the stalk of the polypus. Prepyloric
lesions were notably difficult to diagnose. Carcinomata
tended to be on the side of the lesser curvature, and also
to p.roduce indrawing of the greater curvature. Ulcers
tended not to produce much indrawing of the greater
curvature; growth also produced a tapering of the pylorus
more than did ulcer, but that was not an invariable
rule, for tapering of the pylorus, strongly suggesting
malignancy, had been found with simple ulcers. Among
other lesions discussed was chronic hypertrophic stenosis,
Dr. Twining remarking that the lesion was probably a
continuation of congenital stenosis into adult life.
The final paper was on fungoid infections of the lungs,

by Dr. R. FAWCITT. He described an infection from
mouldy hay, which he termed " bronchomycosis feni-
seciorum." The fungus Aspergillus penicillium had
been isolated from the sputum in all his cases. Hay was

the supposed causative factor, and the condition occurred
only when the hay was mouldy. The cases so far
recorded related only to people of the farming class, who
by their occupation were brought into contact with the
fungi. The grasses, and presumably their dust, contained
silica, and a higher silica content of the lung would be
expected if hay dust itself were the cause, but the silica
content of the lung in the only patient that had died and
on whom a post-mortem examination was held was less
than normal. The post-mortem appearances in the lung
were very similar to those described by Virchow, except
that no nodules were reported. The curative effect of
potassium iodide in most of the cases was very marked,
potassium iodide being the recognized fungicide. The
aspergillus group was known to be pathogenic. According

stages of the reaction little or no variation was discernible
* rhe " roentgen," adopted at the Stockholm Congress, 1928, as

the unit of quantity of x-radiation, specifying the degree of
ionization produced in a definite volume of air.

DEC. 14, 1935
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to Castellani the cases could not be considered pro-ved
until the lesions had been produced in the lungs of guinea-
pigs or rabbits. Dr. Fawciitt said that he was intending
to follow up x-ray appearances in animals which he had
inoculated with the sputum. His investigations into the
subject of bronchomycosis had impressed upon him the
fact that mycology was in itself a lifetime study, and
that the lot of clinical pathologists would continue to be
difficult until the dispute as to the classification of species
of fungi had been settled. The literature of bacteriology
was sadly lacking in matters mycological, and most books
of reference on the subject were out of date. The
diagnosis of these conditions called for co-,operation
between clinician, pathologist, and radiologist.

IMPERIAL CANCER RESEARCH FUND

GENERAL COMMITTEE MEETING
A meeting of the General Committee of the Imperial
Cancer Research Fund was held in Queen Square on
December 4th', the Duke of Bedford presiding. The
chairman of the Executive Committee, Sir Humphry
Rolleston, moved the adoption of the thirty-third annual
report, a summary of which appeared in our' last issue
(p. 1116). The motion was seconded by Dr. Arthur
MacNalty, representing the Ministry of Health, and carried
unanimously. The director of the Fund, Dr. W. E. Gye,
said-that as the work of the laboratories during the past
year was under the direction of Dr. J. A. Murray he
could not describe it from first-hand knowledge. He pro-
posed, therefore, to summarize the present position of'
cancer research. The rapid accumulation of new facts
since,-the war had made cancer research not merely ilnter-
esting but exciting. It had been established that cancer
occurs in all vertebrate animals, was local in origin,
and was confined in the first instance' to a small group
of cells which by growth and multiplication formed a
tumour; it then spread by invasion of surrounding tissues
and by means of detach'ed cells, which were carried by
the blood and lymph streams to distant parts. The trans-
plantability of tumours had been- studied and the general
properties of cancer cells investigated. Three main lines
of investigation were being pursued: the production of
tumours by means of carcinogenic agents, the study of
the metabolism of the cancer cell, and the study of
tumour viruses. It was now easy to start tumours of
the skin, or of the subcutaneous tissues, by the applica-
tion of one of a number of pure chemical substances, most
of which had been prepared by Professor Kennaway and
his colleagues at the Cancer Hospital. The culminating
point of these researches had been reached by Dr.
Lacassagne, who showed that cancer of the breast could
be produced by the application of " oestrin " to the skin
of male mice. His observation had been confirmed at
the Cancer Hospital, London, and by Dr. Cramer and
Dr. Horning in the Cancer Research Fund's laboratories.
Investigations with carcinogenic compounds had con-
firmed the clinical observation that human cancer was
frequently associated with chronic irritation, and experi-
mental work had shown the importance of the early
recognition, and treatmen't, of precancerous conditions.
The workers in the Fund's laboratories had already
started experiment's which aimed at resolving the ap-
parent contradiction between the production of a tumour
with pure chemicals. and the propagation of tumours with
-viruses. In these experiments negative results were
frequent, even after years of "work, and it was therefore
the duty of institutions, such as the Imnperial Cancer
Research Fund, which had an independent position and
a traditional interest in- broad scientific issues, to under-
ta1Fe those laborious researches which, superficially, might
appear to be of purely academic interest.
The Duke of Bedford, speaking from the chair, deplored

the death of- Sir John Rose Bradford. Sir John had
been closely associated wi-th the Cancer Research Fund
from its early days, and an appreciation of his services
is recorded in the annual report. The President also paid

tribute to the services of Dr. Murray, who retired only
this year. He understood that negotiations were in pro-
gress for leasing certain property in order to erect more
extensive laboratories. This was particularly desirable in
that Dr. Gye was anxious to co-operate closely with other
cancer research workers, and wanted, therefore, to invite
guests from at home and abroad to work in the labora-
tories. From a financial point of view the Fund nIOw
showed a surplus instead of a deficit as in the previous
year, but -research was still a very costly business.
Progress would be hastened if only the public would
increase the support it had already given.

Three vacancies in the trustees of the Fund were filled
by the election of Sir Malcolm Hogg, deputy chairman
of the Westminster Bank, Ltd., Sir Lynden Macassey,
and Mr. W. Girling Ball, F.R.C.S. Dr. J. W. McNee
then moved the vote of thanks to the president, the
Duke of Bedford. He referred to the great interest taken
by His Grace in the Fund over a long period of years.
Sir D'Arcy Power seconded this proposition, which was
carried with acclamation.

FACTORY SURGEONS' DINNER

SUGGESTED EXPANSION OF MEDICAL INVESTIGATION
IN INDUSTRY

The annual dinner of the Association of Certifying Factory
Surgeons was held on December 5th at the Langham
Hotel, London, under the presidency of Dr. A. GLEN
PARK. Among the guests were the Right Hon. J. R.
Clynes, M.P., former Home Secretary, and Mr. D. R.
Wilson, H.M. Chief Inspector of Factories. In proposing
the toast -of " The Factory Department of the Home-
Office," Dr. W. H. F. OXLEY described the greatest work
of the Department as being its efforts to stop the terrible
exploitation of child labour. These had not been
altogether successful for several reasons, one being that
the number of factory inspectors was still too small to
maintain a constant policing of factories, especially the
smaller ones. Not long ago the owners of a factory were
fined, £40 for employing boys and girls from 6 a.m. to
11 p.m., with only two hours' rest. With regard to the
proposed raising of the school age, he hoped that the
extra education given would be partly vocational and
directed to making the child a good citizen rather than
be regarded as a ladder for the university. There were
cases in which children who had remained at school with
a view to reaching a university ultimately failed in health
and brain power.

Mr. D. R. WILSON, in response, said that he thought
the present system of appointing the certifying surgeons
from among local practitioners was the right one, for they
knew the circumstances of the workers, and thus an im-
portant link in continuity of medical care was constituted.
A fact sometimes forgotten was that when a lad left
school, where he had been under constant medical and
other oversight, he might go to a factory where he was
examined once and then left to fend for himself, without
supervision. The records of the school. medical officer
should be available to the certifying surgeon before the
latter made an examination. Another suggestion was that
there should be a second examination of a young person
in industry in order to ascertain the effect of his occupa-
tion upon him. A further response was made by Dr.
S. A. HENRY, who said that the association had recently
welcomed into its ranks full-time works doctors, andl
with this access of membership it was now more or less
complete in its representation of medical supervisors in
industry. A gratifying circumstance was the recent in-
auguration of a readership in industrial medicine at Bir.
mingham University, for which a former certifying factory
surgeonl (Dr. H. E. Collier) had been selected.

Sir FRANCIS FREMANTLE,- M.P., proposed the lhealth ot
the association, remarking that its membership, as shown
in the last report, had increased by more than ninety,
and branches had been formed in London and Glasgow
and another was in process of formationi in the Birminghamn
area. The PRESIDENT (Dr. Glen Park), in his response,
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