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Subtle shades and distinctions
seldom count so much as in a
radiograph. And, in bronchography,
seldom are they more consistently
achieved than with Dionosil.
This new contrast medium is
non-irritant, easy to use, and
produces clear, delicately defined
pictures of the bronchial tree.
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* absorbed and completely
eliminated
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Right lung bronchogram using Dionosil
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The use of high doses of sodium acetrizoate in association with the
Lundstrom method of compression enables pyelograms of the highest
quality 10 be obtained, ofien equal to those abtained by 1he retrograde
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one hour ’'til dawn ... just one
hour since the accident. Sixty minutes ago, a
carefree drive ended with a crash . . . and
anguish began. Minor injuries for him. But
no one knew yet how badly his wife was hurt.
In the dreamworld of his shock, small islands
of meaning stood out. Somebody saying,
“Multiple fractures.” Another voice, with,
“We’ll need an  x-ray examination. Call
Dr. Carpenter . . . he’ll have to interpret.” - The
radiologist arrived, and the man suddenly was
alone. He sat, waiting, while the medical team
raced against death.

X-ray examinations performed and interpreted

INTERNATIONAL GENERAL ELECTRIC CO. (INDIA) PRIVATE LTD.

BOMBAY . CALCUTTA - NEW DELHI

i

by the radiologist, pin-pointed his wife's injuries.
The orthopedic surgeon took over from there—
repairing with disciplined skill the body ravaged
by a crash in the night. '

“Taking the picture” is just the first step in x-ray diagnosis.
Far more important is the interpretation of the film by the
radiologist. This calis for skilled knowledge—based on years
of study, training and experience. By developing ever-improving
x-ray apparatus, General Electric has helped make possible
the accurate diagnosis and treatment of many human ills,

Progress /s Our Most Important Prodvcf
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Editorial

PY

Dr. K. M. RAI

13th INDIAN CONGRESS OF RADIOLOGY.

The 13th Indian Congress of Radiology was inaugurated at the
Auditorium of the B. J. Medical College, Poona, by His Excellency Shri.
Sri Prakasa, Governor of Bombay, on 20th February, 1939. On arrival, the
Governor was received by the Chairman, Reception Committee, Lt.-Col.
Rebello, who introduced the President and the Office Bearers of the Indian
Radiological Association to His Excellency. The Chairman of the Recep-
tion Committee welcomed the gathering to the Historic City of Poona, and
in a short lucid address explained the part played by the Armed Services
Radiologists and the contribution they have made to the advancement of

Radiology in this Country.

In the unavoidable absence of the President elect, Dr. R, F. Sethna
due to indisposition, the printed address was read by one of the members of
the Association. Great sympathy was felt for his sudden indisposition, a keen
and enthusiastic member of the Association. It was hoped that he would
regain his usual health quickly and his services would once again be

available for the Association. i

It has to be acknowledged that the Service radiologists have played
no mean part in the advancement of Radiology in this Country. This was
very much in evidence bythe secries of excellent papers they read at the
Scientific Session at Poona. Though Poona is a very old and ancient city,
there are hardly 3 or ¢ radiologists practicing on the Civil side. Young
Dr. Dikshit, the Hony. Secretary of the Congress had put in a great deal of

effort in organising this Annual function, but had it not been for the
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splendid cooperation offered by the medical men of the Armed Forces, this
Congress would not have been the success it was. The Indian Radiological
Association is very thankful to the Services personnel for all that they have

done to make this Congress a success.

The papers read at the Congress were generally of a high order. This
portends well for the future of Radiology in this Country. The social side
was not overlooked by the organisers of the Congress. The delegates
thoroughly enjoyed their visit to the several Institutions particularly to the
Defence Academy at Kadakvasla, the penicillin factory at Pempri, the
artificial limb Centre at Poona etc. These Institutions were an eye opener to
many of the delegates with respect to the rapid progress the Country is
making in several directions. With the Annual banquet and a message from
the President read out to the gathering by his charming daughter, the

Congress session concluded to meet again at Hyderabad next year.

SIR JAGADISH CHANDRA BOSE: 1858- 1938

Eminent Biologist, Botanist and Physicist, Professor of
Physics, Presidency College, Calcutta 1885. With his flair
for experimental demonstration he pioneered research in
electric waves and physiological properties of plant and
animal tissues. Gained international fame with his innu-
merable ‘' laboratory miracles revealin® the hitherto invisible

reactions underlying plant and animal life.”
Founded Bose Research Institute in 1917.
Elected fellow of the Royal Society in 1920.

Demonstrated growth and tropic movements in plants

in 1929,

Member of the Committee for Intellectual Cooperation of
the League of Nations—1930.
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Development of Radiation and its Contribution
to Medical Science: The Cancer Problem

BY

Dr. K. P. MODY
Director, Department of Radiology, Tata Memorial Hospital : Bombay

SIR JAGADISH BOSE MEMORIAL LECTURE—1959

In 1895 Prof. Roentgen discovered X-rays.
This discovery added another brilliant chap-
ter to the advancement of medical science,
coming as it did in the era which saw the
introduction of Anaesthesia by Morton,
prophylactic prevention of Small Pox by
Jenner, Anti-sepsis and Asepsis by Pasteur,
Koch and Lister, and the specific treatment
of Malaria by Cinchona. Innumerable
tributes have been paid to Roentgen for his
monumental discovery considered as one of
the greatest achievements of all times it was
the dawn of the atomic age. Whilst doing
homage to his genius, we are apt to forget
the pioneer work of great scientists who
preceded him and laid down the fundamen-
tal concepts in Electricity and MAagnetism.
Some of them are familiar to us, such as
Newton, Galvani Faraday, Volta, Ampere,
Ohm, Maxwell, Hertz, Geissler, Crookes,
Leonard. Their achievements date as far
back as the 16th century. These' men
discovered and designed the instruments
which enabled Prof. Roentgen to carry out
his experiments, which culminated in the
discovery of X-rays.

There was a great deal of heart burning
and rivalry between Prof. Roentgen and
other workers, particularly Leonard, who
claimed priority for the discovery. It is an
old story, too well known and publicised and
proved that the real credit for the discovery
goes ta Prof. Roentgen. ’

Soon after the discovery X-rays began to
be used by scientists and medical men as
well as by quacks and charlatans in the
diagnosis and treatment of diseases. Even
simple parts of the body such as the extre-
mities required exposures of one hour and
more, instruments were crude and primitive.

In the early vears our greatest difficulty
was in interpretation. Co-relation with
anatomy, physivlogy and pathology was
totally lacking so that many of our findings
were inaccurate and led to disastrous results.
To give a few examples, we were very fond
of emphasising ptosis of the G.I. tract and
Kidneys as being pathological resulting in
disastrous and unnecessary surgical proce-
dures. Another “ howler ”” was the diagnosis
of hilar tuberculosis. Many a patient in the
old days had to spend months in a sanatorium.
We failed to realise that prominent hilar
markings were due to vascular changes.

Since then Radiology has consistently
advanced, till to-day we see it’s culmination
in the manufacture of apparatii of great
precision and power. Amongst the great
advances, which made Radiology what it is
to-day, may be mentioned the High Tension
Transformer, the Coolidge Tube and the
Potter Bucky Diaphragm. These revolutio-
nised the practice of radiology, precise and
accurate technic became possible. At first
confined to the studv of bones and foreign
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bodies, it expanded its scope and soon after
genito-urinary and gastro-intestinal investiga-
tions and chests were routinely done. The
next phase was the introduction of opaque
substances for the study of urinary, gall
bladder and cardio-vascular functions adding
another glorious chapter to the history of
Radiology. We are witnessing to-day a great
advance in the study of diseases, we are no
longer content to merely visualise gross
anatomical structures, we are now attempt-
ing to unravel physiological processes.

It is interesting to record that as early as
1897 Dr. John McIntyre of Glasgow experi-
mented with Cine-Radiography. He studied
the movements of a frog’s hind legs by taking
serial pictures, which were later re-photo-
graphed on a continuous cinematographic
film. After every exposure, which took
several minutes, he altered the position of the
leg by hand. It was a marvelous achieve-
ment, at a time when even ordinary cinema-
tography was not well established. To-day
Cine-Radiology has developed to a stage of
perfection and precision with the introduc-
tion of High Voltage Radiography, Image
Amplifier Mirror Cameras and Photo-
fluorographic methods. It’s recent develop-
ment has been largely due to the efforts of
Dr. Reynolds, who started experiments as
early as 1920. To-day specially designed
apparatii are available. The method has
several advantages, particularly in the study
of peristalsis, movements of joints and angio-
cardiography. So far it has not been
routinely practised, but it is likely to become
popular very soon.

Modern Medicine has made great strides
during the last 50 years. It is no exaggera-
tion to state that most of this progress is due
to the valuable help from radiological
methods, radiology has enabled us to be
precise in diagnosis, and permits us to gauge
the extent of the disease. Many obscure

diseases have been brought to light and
diagnosis in the early stages is made possible.
Under 1it’s influence and guidance new
specialitics were able to develop such as
Gastro-Enterology Orthopaedics and Cardio-
logy. New surgical technics have developed
solely through its influence, such as Cardiac,
Lung and Neuro-surgery. Above all it has
been chiefly responsible for bringing into
control such destructive diseases as Tuber-
culosis and Cancer, made possible by early
diagnesis by radiological methods,

Soon after the discovery, radiological
investigation of the G. I. Tract made slow
and steady progress, in which fluoroscopy
played a prominent part. Insufflation of the
stomach, ingestion of a bismuth tablet and
introduction of opaque catheters were the
first contrast media employed. Amongst the
early workers were eminent men such as
Antoine Beclere, Levy-Dorn, Rieder, Holtz-
necht, Handek and a few others in Europe
and America. Ried of Munich introduced
the Bismuth meal, Holtznecht made a special
study of peristalsis, Hauclek described the
gastric niche. As early as 1904 the French
school under the leadership of Beclere
established the first Radiological Clinic in
Europe. Side by side with the added know-
ledge through Radiological methods, Gastro-
Intestinal Surgery developed as never before.

t

Equally spectacular progress took place in
the investigation of the Heart and Aorta.
Three distinct phases in its development
can be recognised. In the first few months
after the discovery, orthodiagraphic studies
of the vascular system were routinely
practised. At that time the usual 6 foot film
procedures could not be adopted owing to
inadequate machinery, entire reliance was
on screen tracings, quite a reliable method.
Unfortunately, the early workers, in their
zeal for information suffered serious injtiries
due to radiological hazards, at that. time
unknown and unheard of.

DEVELOPMENT OF RADIATION, ETC. 3

When instruments of reasonable capacity
were manufactured, teleradiography was
largely practised and the diameters of the
Heart, and different chambers were meticul-
ously worked out. In this connection may
be mentioned the valuable contribution of
Vaques whose classical work still stands
supreme.

In recent times, cardiac measurements
were replaced by simpler technic, and
although still practised by the oider school,
we now rely more and more on delineation
of the shape of the Heart and its different
chambers by radiographic projection in
different oblique positions.

During the last 13 or 20 years radio-
vpaque substances have come into use for
special study of the circulation, particularly
in Congenital Heart Disease. This has been
made possible due to the manufacture of
powerful units, permitting very short expo-
sures of the order of 1/100th of a second and
even less, High K. V. Radiography and
elaborate arrangements for serial pictures.
Cardiac Surgery is the direct result of these
angio-cardiographic studies. In this connec-
tion, may we stress that however valuable
these specialised procedures, a correct inter-
pretation of routine radiograms give valua-
ble information in 75 to 809 of cases. A
word of caution is necessary, as in our
enthusiasm for newer methods, we are apt
to forget the dangers, however small, asso-
ciated with them. ‘

Chest radiography has made great pro-
gress. Delineation of the different lobes and
lobules of the lung has made possible great
advances in surgical technic. Tomography
has appreciably helped in the accuracy of
localisation. In order to obviate the great
exposure involved in having to take several
pictures in conventional tomography a
special device has been designed to enable
several layers to be taken simultaneously

with one exposure. The technic in chest
radiography is undergoing radical evolution.
High K. V. technic upto 150 K. V. to 200
K. V. is preferred. Very recently 1adiogra-
phy by super-voltage units of a million to
2 million Volts has been attempted. Utili-
sing homogenous gamma radiation the
characteristic absorption in bone is much
minimised and we get a chest radiogram
completely free from the confusing shadows
of the ribs, sternum and spine. Radiograms
of great diagnostic value are produced.
The technic has great uses particularly in
Intra-Thoracic Tumours and Aneurisms.

Gall Bladder Diseases can now be diag-
nosed with almost a 100%, accuracy with
the use of the newer dyes. We have travel-
led far in this direction since the first gall
stones were demonstrated in 1896, Retro-
grade pyelography has been practised ever
since 190+. Radio-opaque bougies were first
used, later on radio-opaque solutions of
Collargol and now Sodium-Iodid. Intra-
venous pyelography came on the scene at a
much later date, adding another brilliant
chapter in the study of kidney function and
urinary diseases.

X-ray studies of the Skull in the early
days was unsatisfactory and discouraging.
Schuller of Vienna published a monograph
on the subject as late as 1917, since when
slow and steady progress has been achieved.
To-day Radiology is recognised as being the
premier method of diagnosis. Neuro-surgery
owes its present position to the great help
that Radiology can offer. Radio-active
Isotopes are also valuable adjuncts in the
localisation of Intra-cranial neoplasms.

Amongst recent advancements must be
mentioned the introduction of the Image
Intensifier, High Voltage Radiography,
automatic rapid serial changers and Photo-
fluorography. The quality and speed of
films have also been improved. These are
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important factors in speeding up radiogra-
phic exposures, reducing radiation hazards
to the patient. A great deal has been
achieved, a great deal yet remains to be
unravelled. We are not able as yet to visua-
lise solid organs such as the Pancreas, the
Liver, the Spleen except by indirect means.
Attemnpts were made with the injection of
chemical substances such as Thorotrast, but
they were found to be dangerous. It is not
too much to hope that harmless chemical
combinations will be available to achieve
progress in this direction.

Radio-diagnosis to-day has advanced to
such a stage of technical perfection that it is
necessary for the Radiologist to specialise
within the speciality. Modern developments
in Neuro-Radiology, Angio-cardiography,
Cerebral Angiography, Cinematography,
Aorto and Splenography are highly complex
and specialised problems requiring experi-
ence and elaborate machinery. Radiology
is useful from birth to death and every age
group has its own problems. A correct
appreciation of the physiological differences
at different age groups is essential if grievous
errors are to be avoided in interpretation.
In old age for instance, a broad aorta is not
always pathological. Decalcification of the
skeletal system, kyphotic and other defor-
mities, osteo-phytes and lipping are often
physiological, an expression of wear and
tear. Such changes must be assessed in their
proper perspective.

My talk would be incomplete were I not
to refer to the important role of Radio-active
Isotopes in the investigation of the body
processes and the diagnosis of diseases. The
human system 1s actuated by a series of
physiological processes which maintain the
body economy and keep us healthy and
well. These are of a bio-chemical nature
and the study of these manifold reactions is
of paramount importance. One of the

greatest discoveries of the age is the pro-
duction of artificial radio-active isotopes
in 1934

The phosphates that we take with our
food or as drugs are absorbed by the blood-
forming organs, mainly the bone marrow,
slightly so by the Liver, the Spleen, and
other organs. It is important to study the
intake by the different organs and for this
we tag on radio-active phosphate which
settles in the different organs and reveals it’s
presence by emitting radiation which can be
accurately measured by the Geiger-muller
counter. The thyroid gland is concerned
with the metabolism of [Fodin. If the
Thyroid is over-active as in Toxic Hyper-
thyvroidism, radio-active Todin will detect
such an excess. This is a simpler and more
accurate test than the study of Basal Meta-
bolism. In malignant neoplasms of the
Thyroid, some types will show a greater

vintake of Todin, others will show much less
than normal. Moreover, the test will enable
us to detect metastatic deposits, which may
not be clinically evident. These investiga-
tions will be valuable guides for treatment.

Polycythemia Vera is a well-known entity
in which there is an excess of RBC’s in the
blood. If we use radio-active iron in a
normal person it will be concentrated chiefly
in the Bone Marrow and to a small extent
in the Spleen and Liver. InsPolycythemia,
not only are the red blood cells excessive but
they are formed essentially in the Spleen,
the Bone Marrow being fibroitic and
sclerosed. Removal of the spleen was once
advocated as the treatment for this disease.
Isotope studies on the other hand has shown
us that the spleen is essential for the patient,
being the only blood-forming organ left.
In Splenic Anaemia, on the other hand,
isotope studies show us that the spleen in
these cases acts as a blood destroying organ.
Remecval of the spleen is the obvious treat-
ment.
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Sugar provides an important source of
energy to the system, when an individual
does not utilise the sugar properly, he isa
victim of Diabetes. This subject was studied
chemically for a number of years but there
was no clear understanding of what actually
takes place when sugar is taken in the
systermn. Isotope studies have clarified the
situation. We can tag on radio-active carbon
to sugar given by the mouth and we can
systematically follew where the sugar accu-
mulates, where and in what organ it meta-
bolises. In the same way we can study the
action of vitamins, hormones, various drugs
and the circulation of blood. Localisation
of Brain Tumours is much facilitated by the
use of Radio-active-Fluorescin which settles
selectively in the tumour cells. It gives
valuable information to the operating sur-
geon. To make it more precise, the counter
is used after the Brain is opened up.

Radio-active Isotopes are largely used as
sources of High Energy radiation for long
distance therapy. In the same way, attempts
were made to use them as sources for radio-
diagnosis. The requirements for a diagnostic
source are rather difficult to secure. The
source has to be sufficiently powerful so as to
cut down the exposure time and it must
have a long half life, and the radiation
emitted should not be more than the equiva-
lent of 85 K. V. in order to obtain sufficient
contrast. Only 2 isotopes could satisfy these
conditions, Thullium 170 and Zenon 133.

1:Dr. Mayneord succeeded in designing a tiny
source with which he could take radiographs
of thin parts of the body such as fingers,
toes and the jaw. The advantages of such a
set-up are obvious in field work—no electrical
current is required. One such model has also
been constructed in the U.S.A., essentially
designed for field work for the forces; for
civihan defence, and for street casualities.
Screening is not pessible, but a very useful

combination would be to carry a Picker-
Polaroid Unit for developing films on the
spot. It is not likely however that radio-active
isotope units will displace conventional
apparatus, but in therapy on the other hand
the modern tendency is to use Radio-active
isotopes rather than the <complicated
Electrical Machinery necessary for the
production of X-rays.

Radiation Therapy to-day covers a wide
field including as it does, Radium X-rays
and artificial Radio-active Isotopes. Com-
mencing with small and primitive beginnings,
it has become a vast and complicated subject.
The use of X-rays in treatment started soon
after the discovery. Ignorant of the nature
of radiation and its damaging properties
the early workers suffered from various
injuries. Undue exposure affected the skin
causing redness, mflammation and even
burns. 3terility and epilation were also noted
amongst ihe workers. These ill effects paved
the way for the treatment of skin diseases,
benign and malignant and of gynaecological
conditions. Albers-Schonberg of Freiberg
successfully treated cases of Menorrhagia
and Fibroids as early as 1903. He was
one of the first to introduce multi-port
technics. Blood changes were noted
amongst X-ray workers, and this led to
the treatment of Leukaemias. The field
was later on extended to the treatment of
epitheliomas, Breast cancers, Lympho-
Sarcomas and even some deep seated condi-
tions. The field was widened with improve-
ment in apparatus design. The advent of
the Coolidge Tube and H. T. Transformer
laid the foundation of modern Therapy.
The first deep therapy unit was designed at
Erlangen working at 200 K. V. and fitted
with an automatic regulating tube. A series
of depth dose charts were made available
for the first time, through the pioneering
work of Prof. Wintz and Prof. Seitz of
Erlangen. The advent of these units created
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a sensation and people from Europe and
America flocked to this small University
town for treatment, many of them to return
disillusioned and disappointed. This was the
year 1920, soon after the Great War.
Decades have passed since then. Inspite of
ureat advances in instruments and technic,
the problem of Cancer and its treatment
has still eluded us.

A few words about Dosimety. At first
this could only be guessed at by voltage and
milliamperage of the high-tension circuit
and time. Peak voltage was measured by a
parallel spark gap.

Quantity of X-rays was first measured
by Holzknecht of Vienna in 1900 by his
radiochroncmeter, it established the first
unit of X-ray measurement, the “H?”,
Kienbock, also of Vienna, introduced a
photographic method which was a perma-
nent record, hut could only be determined
after the treatment, as strips of sensitised
paper had to be developed in a standard
developer at a given temperature for a given
time. His new unit the “X ™ was half the
“H’*. The introduction by Sabouraud and
Noire of barium platinocyanide pastilles,
which changed colour to a definite compa-
rison tint on X-ray exposure, was a big step
forward, but they had their limitations.
Becquerel used an electroscope for measu-
ring radiation and it was his work that
resulted in the discovery of radium in
uranium by the Curies. Probably the first
electroscope for measuring X-rays was used
by Franklin of America in 1905. Szilard of
Paris started his researches in 1908 but i.
was not until 1913 that he produced a satis-
factory Iontoquantimeter. This type of
instrument was improved during the 1914
war by Voltz, Friedrich and others in
Germany, Solomon in Paris, and the work
of these and Wintz, Dessauer and Doderlein
brought about big improvements in the

technique, Reginald Morton performed a
signal service in making English radiologists
aware of the work of Wintz and Voltz.
They used a water-phantom for calculating
the dose at a depth. Modern depth dose
measurement has resulted from improve-
ments of this somewhat primitive device.

Supervoltage Therapy was introduced in
the 1930’s, 600 and 800 K.V. Units were
occasionally used at a few clinics. But it was
after the World War that Super-Voltage
Units really came into routine use. In the
beginning they were rated at [ to 2 MeV,
later on came the Linear Accelerators going
upto 4 to 6 MeV and finally the Betatrons
from [5 MeV. upwards. Super- Voltage
Units have distinct advantages over the
conveniional 200, 250 and 400 K.V. Units.
The percentage depth doses are much higher,
the back scatter and side scatter are much
minimised, the scatter in the forward direc-
tion is predominant, the differential absorp-
tion in bone is reduced almost completely.
Skin reaction is minimal and higher does can
be tolerated. Smaller fields can he used,
reducing the integral and volume dose.
Technic is much simplified owing to the high
depth doses, fewer ports are necessary to
build up an adejuate tumour dose. But
on the other hand we must not forget
that the relative biological efficiency of
Super-Voltage—the R. B. E. as it is called—
is 23% less than that of conventional units.
A tumour dose of 4000r on conventional
units is equivalent to 3000r only on the
Super-Voltage units and hence it is necessary
to give 239, more dose.

Super-Voltage Units are very expeusive
and require eiaborate and complicated
electrical machinery such as high tension
transformers, condensers, tubes, valve tubes,
etc. This adds to the practical difficulties of
working with such high energy, particularly
in a country like ours, far away as we are
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from the factories and eflicient service
arrangements. Breakdowns hold up our
work time and again. A new development
of great importance has taken place during
the last 5 years. Radio-active Isotopes are
utilized as sources of high energy radiation.
A large source of Radio-active Cobalt is put
in a suitable container with heavily protected
metal covering all round. The source emits
continuously Gamma rays of high energy,
equivalent to 2 to 3 MeV. The problems
involved in evolving a practical apparatus
were many, but they have been successfully
overcome, Several such units have been
in operation at many centres in Europe and
Amerita. India already has 2 Units opera-
ting. Since our country has a large atomic
programme in the near future, these units
have a special interest for us. Unlike X-ray
plants the radiation in a Cobalt Unit is
emitted all 24 hours, dav and night so that
elaborate devices are necessary for turning
the radiation towards the patient, when
required, and shutting it off when not
required. It has to be a fool-proof arrange-
ment with automatic devices, the safety of
the entire area round about depends on this.
With such a unit we have the advantages of
Super-Voltage, without the drawback of
complicated electrical machinery.

The most popular and useful units are the
ones with Cobalt 60. There are big plants
containing 1200 to 3000 curies, the Kilo-

“curles, than there are the smaller units of

600 curies and still smaller one with 30 to 60
‘Curies. They are simple to use, they have no
complicated generating machinery, they
emit a pure homogenous beam of Gamma
radiation of the order 2 t0 3 MeV. Moreover,
a plentiful supply of Cobalt is available
from the Nuclear Reactors. The only draw-
back is that their half life is 5 vears and
theit output falls consistently and frequent
measurements are necessary. The renewal
of the capsule after 5 years presents no

difficulty. The manufacturers have closely
co-operated in the scheme and uniform
capsules are now available. A large source,
to start with say 2000 curies, becomes one of
1000 curies at the end of 5 vears, which can
be transferred to a smaller unit. One of the
drawbacks of the original units was the large
penumbra region surrounding each field.
This has now heen minimised by suitably
designed treatment cones and collimating
devices. The simplicity of design is very
appealing. In Europe, a fovourite method
of treatment, uptil recently was by a 10 gm.
Radium Bemb. Owing to the small output,
treatment time had to be prolonged and
shorter distances were used. These bomb
units are now converted into Radio-active
Isotope Units by substituting Cobalt 60 for
Radium, saving enormous cost and at the
same time increasing the efficiency.

Other Isotopes are also used, particularly
Caesium 137, which has the advantage of a
very long hall life of 33 vears. They emit
gamma radiation eguivalent to the output
from conventinnal units of about 600 K.V.
Caesium is a bve product from a Nuclear
Pile and can be obtained very cheaply. The
process of separation and purification has
been perfected recently and large quantities
will soon be available. In time tocome these
units will replace cur cenventional Deep
Therapy machines.

A favourite Isotope used in England is
Iridim, the half life is very short and the
capsule has to be renewed every 2 to 3
months. The only advantage is cheapness in
construction, as it does not require heavy
protection. IUs output is equivalent to a
400 K.V. It is not likely to find favour gene-
rally, owing to it’s short half life of 74 days.

Radio-active TIsotopes can be wused in
many other ways, for instance in interstitial
radiation, instead of using Ra. Salt. They
can be produced cheaply and they can be
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made to own specification in any shape, size
and form. They are very flexible, Tantalum,
Cobalt and Gold are the common isotopes
used.

Artificial radio-active isotopes were dis-
covered by the Joliot-Curies. That was in
1934. At that time the Cyclotron was used
to bombard elements and compounds with
a view to convert them from being inert
substances into a radio-active state. The
production of isotopes by this method was
very small.

After the 2nd World War, Isotopes were
obtained on a large scale. There are nearly
1000 of these artificially produced in the
nuclear Reactor, When Uranium 235 is
hombarded with neutrons or alpha particles
jt splits up into 2 equal parts releasing a
tremendous amount of energy, which can
be utilised for various peaceful purposes. In
this process, called fission, innumerzable
neutrons are released, which can be utilised
for the production of artificial radio-active
substances. Thess neutrons, moreover, which
are fiberated cause further fissicn, a chain-
reaction sets in.

When Radio-active isotopes can be given
by the mouth or injected, they settle down
in tissues for which they have selective
preference. Radio-active Iodin, for instance
accumulates in the Thyroid Gland, Radia-
active Ph. 32 settles in the bone marrow. In
these tissues they give out radiation causing
damage to the cells. Itis one form of
radiation treatment. Unfortunately other
organs and tissues, which are notaffected by
disease at all also take it up. It is the same
old story as with radiation given by external
sources, the diseased as well as healthy
tissues suffer damage. This introduces us to a
factor which is known as the therapeutic
ratio, if the rate is high, in other words if
the diseased tissue is more vulnerable than
normal tissue, the chances of survival are
good, if not, then the chances of controlling

the disease are poor. At present, efforts are
directed to increase the therapeutic ratio,
for which radio-biological research is being
carried on an intensive scale. The problem
is to increase the radio-sensitivity of diseased
cells. Some advance is made in this direc-
tion, for instance. increasing the blood supply
to the diseased area and the oxygen tension
increases the tumour sensitivity. Formerly
heat was applied prior to radiation, now-a-
days the patient’soxygen tension is increased
artificially, by making him breath oxygen
under high tension, during the course of
treatments. Results seem to be encouraging.
Various chemicals and harmones were tried
out with the same object in view, so far
with no results. This seerms to us to be the
crux of the problem. So far we have been
attempting to hit the tumour with ionising
radiation of greater and greater intensity and
though there may be some difference in the
results, they still are disappointingly low.
The tumour is not an isolated phenomenon,
it is surrounded by normal healthy tissues. If
you attempt to hit the diseased tissue harder
and harder, you are hitting the normal
tissue also the same way. You may succeed
in eradicating the tumour, but in the process
vou are damaging the healthy tissues beyond
repair. The patient must die. This is how
the problem strikes us and there seems no
way out except by improving the sensitivity
of the diseased tissue. It is well worth
emphasis that from whatever source it
comes, discovery of any method whereby a
209, of absolute improvement in the ratio
was obtained would represent a major
advance particularly in the treatment of the
common tumeours of limited sensitivity and
would repay all the effort expended in its
elucidation” (Ralstou Paterson). The Treat-
ment of malignant Disease by Radium and

X-Rays.

60 years have passed since the discovery
and yet there is no finality as to the time-
dose relationship. Fractionation during
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treatment, period of treatment, the daily
dose are factors about which no agrecmen‘t
has been reached, everyone works according
to his own personal experience. Even the
fundamental conception of the cancericidal
does is not known.

Some works fractionate for 18 to 20 days,
others 30 to 40 days. The French School
believe in fractionating for 70 to 80 days
and more, It is purely a personal factor,
neither proved nor disproved by any experi-
mental data.

Radio-active Todin is used in Thyroid
Carcinoma, particularly after operation.
This form of Therapy is useful in cases with
multiple bone metastasis, with some good
result in a few selected cases. The response
depends vn the uptake of lodin, which can
be investigated by the G. M. Counter or by
anto-radiography of a biopsy section. One
feels, however, that Deep X-ray Therapy is
more convenient and useful.

Radio-active Ph. 32 is being used in the
Leukaemias, there is marked amelioration
of the symptoms, the spleen goes down, the
WBC’s go down but unfortunately the RBC’s
also go down. It is a purely palliative
Procedure. Conventional X-ray Therapy
in our opinion is superior. When X-rays
fail to work, Chemo-Therapy may be
attempted. Results so far are disappointing.

On the other hand spectacular results are
achieved in Polycythemia Vera, it is the

r treatment of choice, a single dose of 5-6 mc.

keeps the patient comfortable and well for
10 to 20 years and more.

Equally good results are obtained in
Toxic Goitre—Hyperthyroidism. One single
dose of Radio-active Iodin is sufficient to
control the condition. One great danger is
that there is a chance of the patient dc;elop-
ing Leukaemia. The risk is there but it is
minimal—of the order of 19 to 29, and

hence one has to be careful in selection of
cases. Only when other methods fail or
are contra-indicated should the treatment
be given. Dose rcalculations are pufelv
empirical and arduous, ‘

Insoluble radio-active colloidal solution of
Gold and Chromic phosphate are used as
palliative procedures. They are particularly
useful in 3 different conditions:—

(1) Malignant effusion in Pleura and
Peritoneum.

(2) Carcinoma of the Prostate.

{3) Irradiation of the para-metria.

They are essentially Beta Ray emitters,
with a short half life of 2:8 days. They enter
the Ipmphatic chain and are filtered out by
the Reticulo-endothelial system. ‘

Radio-active isotopes have universal uses,
in medicine, industry, agriculture. To give
one example, one is surprised to learn that
1/3rd of the world food grains are destroyed
by the depradation of pests and insects.
The cockroaches breed heavily, radiation in
form of isotopes is used to sterilise the
females, so that they stop from breeding and
automatically the pest comes to an end.
Anti-biotic preparations are also sterilised by
the use of isotopes, sterilisation by heat and
boiling is out of the question. ’

During the last 10 years increasing use is
made of ionising radiation, over and above
which we must not forget that we are living
in the Atomic Age with all it’s profound
implications. Number of cases for diagnosis
and treatment has considerably increased.
18 million people received X-ray in the U.K.
during 1935. To take our own example,
during the last 15 years diagnostic cases
have increased 7 times and therapy 3 times.
It is therefore not surprising that the hazards
of radiation have come into great pro-
minence, the effects of atomic bombardment
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of Japan have vividly brought out the
dangers of radiation exposure. In discussing
this problem, let us not forget that no single
discovery has succeeded in helping so many
people with harm to so few, as has been the
introduction of diagnostic radiology in
clinical practice.

When N-rays were first discovered and
used for diagnosis and treatment in the last
decade of the 19th Century, no one had the
slightest idea about the dangers of radia-
tion. Many a patient suffered from severe
burns and injuries during the process of
simple investigation. Though this was an
individual tragedy of great magnitude,
such episodes did a great service to
humanity by bringing into prominence the
biological effects of radiation thus paving
the way for the use of radiation in the
treatment of diseases. Owing to lack of
knowledge and profound ignorance many
of the workers in the old days suffered
severe damage and were early victims of
the ill effects of radiation. A memorial
column at Hamburg bears testimzony to this
great tragedy. Soon after such disasters,
scientists began to make up and formulate
elementary rules for safe radiography, which
served their purpose to some extent. At
various national and international congress
meetings the question of protection was
always an important part of the programme.
Rules and regulations were tightened wup
and in some countries Government control
was established. In the early days, attention
was solely directed to prevent patients and
operators from receiving severe injuries.

The tolerance dose was originally laid
down at ‘2r per day or 1-2r per week. It
. was sooun tightened up and now the official
dose is laid down at -3r per week, with
special directions and recommendation that
it should be preferably cut down to -1r per
week and 5 t per year.

Man’s most precious trust is his genetic
heritage upon which depend the health and
development of future generations. To-day
genetic damage through radiation looms
large in our estimation. Radiation produces
mutation changes, which vary in their
intensity on the gonadal dose received,
With heavy doses, obvious malformations,
mental, nervous and physical defects take
place in future generations. With mild
doses there may be slight reduction in
life expectancy, a decrease in fertility, an
increase in various kinds of ordinary illnesses
and other such non-specific effects. To show
the magnitude of the problem, out of
4 million live infants born in the U.S.A.,
at least 29, —about 80,000—show tangible
defects of a hereditary character. Spon-
taneous mutations also occur, these are not
so harmful and there is a possibility of their
reverting back to normal. Such changes
may manifest as late as 600 to 1000 years
after exposure. Some vears back I took
part in a symposium held at the J. J.
Hospital on the subject of radiation treat-
ment in uterine bleedings. I stressed the
view point that under no circumstances
should young women in the child bearing
age be radiated for fear of the genetic
changes that would affect the future genera-
tion. One of our colleagues, an eminent
Gynaecologist, refuted my arguments by
giving his opinion that if the sick woman
needs radiation she ought to have it
irrespective of the danger to the future
generation—the needs of the living must
be our first consideration. Kaplan recently
published in our souvenir number an article
on the X-ray treatment of young women
for sterility and amenerrhcea. He gave
facts figures and illustrations of children
and grand children borne by these women,
looking perfectly fit and healthy. He further
argues that experiments on Drosophilia
flies which is the basis of our study on
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genetics and mutation changes are not
applicable to human material. To-day such
statements would call for drastic comments,
such is the trend of modern thought.

What is the safe gonadal dose? According
to some even a small dose of 3r would be
sufficient to damage the genetic system. In
other words there is no threshold dose. 1t is
now conceded that 30 to even 30r could he
safely received by the gonads from concep-
tion to 35 years. Beyond the age of 33 the
gonadal dose may be disregarded. In the
U. S. A, the maximum safe gonadal dose is
restricted to 10r.

Unfortunately the subject of radiation
damage has been prominently and indis-
criminately ventilated in the lay press and
from the platform causing a state of alarm
amongst the public, bordering on the
hysterical.

One of the serious dangers of radiation is
the increase in the incidence of Leukaemia.
It is said to be 9 times as common amongst
radiologists than amongst other branches of
the profession. It has been statistically
demonstrated that children born from
parents who have undergone x-ray examina-
tion during pregnancy show a much greater
incidence of Leukaemia. Radiation treat-
ment of patients for Ankylosing Spondylitis
also show greater incidence. Out of 13,000
cases investigated there were 46 deaths, 23
from Leukaemia and 12 from Aplastic
Anaemia. During 8 years cbservation in
Japan, after atemic bombing, the incidence
of Leukaemia has gone up, from the normal
23 to 103 cases, nearly 5 times.

The human race has been always sub-
Jjected to ionising radiation during past gene-
rations and the present. We are receiving
back-ground radiation comprising continu-
ous and unavoidable exposure to Cosmic
Rays, the natural radio-active substances in

rock and huilding materials and to radio-
active isotopes of Potassium and Carbon
in the body itself. -lr per year has been
calculated to be the dose received as
back-ground radiation. Over and ahove
this there is man made radiation from
medical and industrial uses, which in Great
Britain contributes an extra 20%;. In the
U.S.A. and Sweden the figure rises to 1009%,.
Radiation from luminous watches, televi-
sion, shoe fitting adds ancther little extra.
The wider uses of Atomic Energy is
also adding it’s quota to the total. We
cannot avoid back ground radiation but we
can and must minimise the other sources.
Frantic efforts are now made to cut down
exposures from medical applications of
Radiology. One thing is certain that the
days of indiscriminate radiology are past
and in it’s place radiologists must develop a
sense of responsibility and realism towards
their patients. Films should be restricted to
the bare minimum and indiscriminate
screening must be drastically cut down. We
should use the newer devices which minimise
X-ray exposure such as High K. V. in
diagnosis, the Image Intensifier in screening,
ultraspeed films, high speed intensifying
screens, developers etc. The clinician must
also co-operate and use his discretion in
referring cases—only such cases which defy
diagnosis by clinical and laboratory methods
should be referred.

One important aspect of the problem
must be stressed and that is that if the
patient’s condition demands X-ray investi-
gations we shall not withhold it irrespective
of gonadal and genetic risks. There is a
close analogy in obstetrical practice. A
question sometimes arises whether to save
the mother or the unhborn child, the answer
is clear—the mother must be saved.

The subject is of fearful importance to us
all, but I refuse to contribute to the panic
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which it has created even amongst promi-
nent scientists. Some of them have gone so
far as to suggest that every man, woman
and child shall carry a complete record of
radiation received during their life time, it
is obviously an impossible task.

Certain fundamental facts must be
emphasised. Radiation is cumulative in it’s
effects. No individual should be exposed to
more than 200r in his entire life time. We
are all cognisant of the usual precautions to
be taken in an X-ray Dept. but over and
above that specialised procedures are abso-
lutely essential. The department should be
monitored at least once a vyear, direct
reading meters are available. Film badges
should be worn by the staff and weekly
readings 1ecorded. The Health Division of
the Atomic Energy Department of India
arrange for the badge service and safety
survey. Let us hope that protection regula-
tions will become compulsory in the near
future.

Since the gonadal dose is the most impor-
tant single factor in our campaign against
radiation hazards, tables are available
giving us an idea of their magnitude. Here
are some figures :-— (1) Examination of the
feet, head, upper limbs—gonadal dose is
nil. (2) Abdomen 69 mr for males, 200 mr
for females. (3) I. V. P.—500 mr males and
1200 mr females. (4) Hystero-Salpinx—
1700 mr (5) Pelvis—males 1100 mr females
210 mr Barium meal 20 mr and 9 mr.
Barium enema 40 mr and 20 mr. Chest ‘36
and 07 mr.

Unborp and new born habies are the
most susceptible to radiation damage. It
can cause death or malformation. In the
young child radiation can retard growth
and increase the incidence of Leukaemia.
Even the small dose from X-ray examina-
tion of expectant mothers may be responsi-
ble for increased incidence of Leukaemia

and other malignancies in childhood. In
this connection it is important to bear in
mind that there is no statistical record of
increased incidence when examination is
done in the later months of pregnancy. To
sum up our ideas on the subject, every
radiologist should frame his own regulations
on the subject, in the light of all we have
said so far.

I. Benign conditions such as keloids
and skin diseases should not be treated by
radiation if situated in and about the gona-
dal region.

2. Expectant mothers should not be
X-rayed in the early months of pregnancy.
Radiological examination may be permitted
in the later months, if absolutely necessary,
minimum number of films to be used. If
however, the life of the mother demands a
more detailed examination of the pelvis, we
would be justified in undertaking it regard-
less of gonadal damage.

3. Radiation treatment to the Ovaries
in young women for sterility or amenorrhoea
or bleeding should not be undertaken.

4. Radiation may be given in Ankylo-
sing Spondvlitis, provided small segments
are radiated at a time and the other segments
adequately protected. Wide field radio-
therapy should be abandoned.

5. Appendix examination should be
discouraged in young people, particularly in
women, diagnosis in most cases can be
arrived at by clinical examination.

6. In barium meal, barium enema and
I.V.P. the gonads can be easily protected in
males, in wornen that is not possible.

7. Screening should be minimal and
films to be taken sparingly. High K.V. helps
considerably in cutting down the dose.

8. Treatment of malignant diseases
should be carried out intensively irrespective
of gonadal damage.
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Amongst the occupational hazards may
he mentioned premature ageing and shorten-
ing of life. Professor Dall of U.K. has been
working on these problems for a long time
and has gathered data from all over the
world, he holds the opposite view. Another
important source of contamination is the fall
out radiation from atomic bomb tests. The
immediate danger is very insignificant, only
about -001 r the real danger lies in the big
reserveir of long life isotopes which travel

~about 10 to 20 miles above our atmosphere

and from there slowly descend during the
period of years, contaminating food stuffs,
water, milk, fodder, rice and other subs-
tances and are thus taken into the system.
Caesium 137 Strontium 99, Carbon 14 are
the chief constituents of such contamination,
causing high incidence of Bone Tumour,
Leukaemias, defective children and mutation
changes.

So far we have only considered the gloomy
side of the picture, let us look at the credit
side of the problems involved. We must not
forget that tremendous benefits have resulted
from the; use of X-rays, modern Surgery
owes an immense debt to radiology. In 1900
the life span was 49 years, in 1951 it was 68,
due in a great measure to the applications
of medical radiology. If, as it is contended
that shortening of life is due to radiology, it
should have shown up by now. Tuberculosis
had a death rate of 194 per 100,000 in 1900,
to-day it isonly 9 per 100,000, radiological
diagnosis has a great deal to do with this

t1uratifving state of affairs. Foetal death and

infant mortality are claimed by geneticians
1o be the early detectable effects of radiation.
And yet we find that infant mortality has
dropped from 109, in 1915 t0 2 and }9%.
Still births have dropped from 239 to 179
in 10 years. American children to-day are
taller, healthier and have lower death rate
than before radiation. Motor accidents
accounted for the death of 38,000 people in
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one year, deaths from Leukaemia amongst
radiologists were 14 in 20 years. There were
28 deaths from Leukaemia in 20 years,
amongst 13,000 patients treated by radiation.
Let it be clearly understood that saying all
this we are not atternpting to minimise or
justify the dangers of indiscriminate radia-
tion. At the same time we feel that a
balance be struck between the benefits and
the bad effects. In assessing the bad effects
of diagnostic exposures we must clearly
distinguish between total body exposure
and local exposure, the size of the area
exposed should be taken into consideration.
Our chief concern is about the large number
of unqualified people, who own X-ray
machines without any idea about the funda-
mentals of the subject. These are the
people who should be rigidly dealt with, if
necessary by compulsory legislation.

Since radiation is largely used in malig-
nant diseases, a few fundamental {acts may
not be out of place. Malignant disease is a
great killer, in the U. S. A. for instance it
stands 2nd on the list of mortality statistics,
but in our country the incidence is less. Our
expectation of life is very low and fewer
people reach the cancer age. Moreover,
there is a great deal of malnutrition due to
scarcity of food intake. There is some
evidence that chronic starvation tends to
reduce the incidence to an appreciable
extent.

The problem of the cause and cure of
cancer still eludes us, although for many
years scientists of the first order have con-
centrated their efforts in this direction.
Much has been achieved, but the fact
remains that the cause is still not understood
and the cure of many types is still unsatis-
factory. Whether it is due to irritation,
chronic inflammation, cell rests, hormonal
influences, vitamin deficiency, embryological
stimulus, chemical action, radio-activity or
virus infection seems still far from proved.
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None of these theories explains the behaviour
of malignancies to the satisfaction of the
clinician.

What is cancer? The simplest answer is a
descriptive one. Certain cells, under the
influence of carcinogenic agents, acquire
aggressive characteristics of growth and
function, without serving any useful purpose
in the economy of the system. They acquire
invasive characteristics, they enter blood
vessels and lymphatics and metastasise to
distant organs. These cells require special
chemical substances for their survival and
growth. Herein may lie a ray of hope that
by withholding such chemicals, we may
starve these cells so that they may perish. It
is possible that there may be a deficiency or
excess of certain substances in their environ-
ment which alters the behaviour of the cell
from normality to malignancy. A virus
theory is advocated, now that we have the
electron microscope, this very old theory is
acquiring new significance. If so, the outlook
becomes more hopeful. Geneticians advance
a mutation theory, these cells turn malignant
hecause of their hereditary genetic make up.

One out of every 6 individuals develops
Cancer, the question arises as to why 5
people should escape this catastrophy. Tt is
surmised that there may be substances in
their body fluids which act as defence
mechanism. An interesting experiment was
recently carried out in the U.S. A. A group
of convicts volunteered for the tests. ‘They
were all active, healthy, normal SbejeCI;.
Active cancer culture in solution was injected
under the skin. After 3 to 4 weeks they
developed skin reactions, which proved on
biopsy to be of an inflammatory character,
the injected cancer cells were found dest-
royed, pointing to a built in resistance in
their system. The same test was performed
on a group of advanced cancer cases. They
failed to develop the inflammatory reaction,

and the cancer cells remained active on the
spot where the injection was made. This
corroborates the existence of protective
substances in the healthy group. The
inference is clear, under the influence of
certain substances cancer develops in those
who lack the inherent resistance factors.
Atternpts are now made to find out the
nature and composition of such substances.
The significance of research on these lines is
obviously very great. Once the nature of
the defence mechanism is determined, the
logical solution would be to build this up in
people in whom it is lacking, paving the way
for the prevention of cancer,

About 60 years back prior to the discovery
of X-rays and radium, to make a diagnosis
of cancer was to pass a death sentence.
To-day we can save at least 302, of cancer
cases with modern methods of treatment.
We could do better still if there was more
co-operation from the patients, more aware-
ness from our medical colleagues and more
intensive educative propaganda amongst
the public. We could cure 40 to 509, if only
we could get cases in the early stage, Unfor-
tunately, owing to the enormous increase of
Lung Cancer in recent times, the overall
prognosis hecomes poor, as the survival rate
is only about 3 10 39,.

Can we prevent Cancer? To a very small
extent we can. Smoking of cigarettes and
pipes and tobacco chewing are some of the
common factors. Unfortunately, these habits
are so ingrained in the large bulk of the
population, that it is practically impossible
to expect millions and millions of people to
give them up. Sunlightis a factor, obviously
as Prof. Cowdry said, we eannet live in the
dark. A recent survey in Kenya throws
valuable light on the etiology of Skin
Cancer. It is a very common disease
amongst the white populaticn of the colony,
It has been found that in those who prote;:t
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themselves from the sun’s rays by a helmet,
the incidence of cancer is much minimised.

Another example in prevention is Cancer
of the Penis, it is uncommon in Jews and
Muslims, who practise circumcision in
infancy as a religious right. What is more,
Cancer of the Cervix is uncommon in their
womenfolk for the same reason. Senile
keratosis, Bowen’s Disease, is a direct
precursor of cancer and should be dealt
with. Leukoplakia is another important
precancerous condition, particularly in the
oro-pharynx, the Larynx and the externa)
genitalia in women.

In the evolution of cancer intra-epithelial
changes usually precede the invasive phase.
It is recognised as a precursor in cancer of
the breast and in cancer of the tervix and
probably also in other locations. In cancer
of the cervix it can be diagnosed as a
precursor by the smear method of Papani-
colau, and is largely employed for the detec-
tion of what is known as tancer i situ,
which is classified as League of Nation 0.
In these cases prompt measures can check
what would surely have developed into
invasive vancer. Unfortunately, intra-epithe-
lial changes cannot be diagnosed in cancer
of the breast, which can only be detected
wl.en the vancer breaks out. The male and
female hormones are responsible for a group
of tancers, obviously it is not possible to
prevent them by castrating every body.
Hereditary influences play a certain part in
1he etiolegy of cancer of the breast, but the

i1 evidence is not sufficient to warrant advising
2 individuals with a hereditary history not
1o marry.

Our only chante of improvement in
results is to catch them early, and we all
know how difficult it is to expectitin a
backward country like ours. In the U.S. A,
intensive propaganda plays a prominent
part in bringing patients for treatment in
the early stages.

RADIATION, ETC. 15

There are over 230 cancer detection
centres in the U. S. A. the best known is the
Strangewavs Laboratory attached to the
New York Memorial Hospital Unfortunate-
ly, the time, expense and trouble involved
are out of all proportion to the results
obtained. In our country such ambitious
schemes are obviously out of the question
for the present. Our best chance is to equip
the general practitioner with adequate
kuowledge enabling early detection of
malignant diseases. It should be made a
specialised subject in the medical curriculum,
and it should be made compulsory for our
men to work for a period in a cancer clinic
or hospital. A great deal can also be
achieved in the out-patient departments of
the hospitals, where a routine check-up
could be easily done particularly in wormen,
keeping in mind the high incidence of
breast and cervix cancer.

It would help usa great deal if blood
and urine tests could reveal early cancer,
unfortunately they only help in advanced
cases. Even radiology can only detect gross
lesions, the early beginnings do not present
any clinical signs nor radiological evidence.
To be frank we have no method of detect-
ing early cancer, when it is confined only to
the intra-epithelial region, before it breaks
through and appears on the surface.

Treatment of Cancer is essentially by
surgery or radiation or both. A gradual and
slow evolution is taking place in both direc-
tions. On the one hand, radiation is dis-
placing surgery, on the other hand surgery
is becoming more and more aggressive.
Cancer of the breast is a typical example of
the modern trend in the treatment of cancer.
Radical mastectomy still holds the field with
the further addition of more aggressive
procedures such as dissecting the supra-
clavicular and wmediastinal glands  with
improvement in the results. On the other
hand there is the Edinburgh school under
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Prof. McWhirter whe rely on simple mas-
tectomv followed by intensive radiation to
deal with the glandular metastasis. Appa-
rently his over-all figures are as good as for
the radical operation, without it’s mutilating
effects. Over and above this, cases with
metastasis are subjected to bi-lateral oopho-
rectomy, adrenalectomy and hypophysec-
tomy or destruction of the Pituitary by the
insertion of radio-active Yttrium. These
drastic procedures have a purely palliative
action.

We have now various technical improve-
ments on the old methods such as the
Converging Beam, Pendulum Therapy, Co.
60, Linear Accelerators and a vast range of
supervoltage units. These are valuable
technical advances, but the question arises
whether the results are any better. Unfortu-
nately the results are not spectacular. We
must remember that the radiationist has to
work against heavy odds. Radiation can
damage the cells only if they are directly hit
by the quantum of rays. Compton enuncia-
ted what is known as the Law of Chance,
which means that however heavy the dose
certain proportion ol cells are bound to
escape and the tumour is not completely
sterilised. The cells which escapedestruction
are often emmieshed in fibrous tissue and are
shut out so to say from the body and may
do no harm. On the other hand these cells
may proliferate and from recurrencies, very
often months and even vears after treatment.
I have known breast cancer recurring even
after 20 years, this is rather unusual, but
after 10 years it i a common epiode.
Another serious handicap is that once
radiated, the cells become radio-resistant so

that they do not respond to a 2nd course of

radiation. Furthermore, we must remember
that the tumour is not an isolated problem,
it is surrounded by normal healthy tissue,
which also gets damaged due to the treat-
ment. Suecess or otherwise depends on the

therapeutic ratio. If the normal tissues get
damaged to the same extent as the malig-
nantgrowth, the patient is bound tosuccumb.
If on the other hand the ratio is high, the
chances of cure are brighter. It is the same
story right through whether we use conven-
tional therapy or supervoltage or isotopes or
chemotherapy. The biological response is
the same whether we use Contact Therapy
or Supervoltage. The only solution and
salvation is to improve the binlogical response
of the tumour cells, make them more sensi-
tive. Extensive research is going on in this
direction, with some results so far. For
instance raising the oxygen tension, and more
blood supply makes the cells more sensitive.
So long as we are not able to achieve such
biological superiority, results are not likely
to improve by merely raising the voltage.

It is true that somne improvement is notice«
able in the cure rate during the last 15 years
due to better equipment, better technic and
earlier diagnosis, but by no stretch of imagi-
nation can we claim that we have solved the
cancer problem. There is one aspect which
must not be lost sight of in this gloomy
picture and that is that we are able to give

relief and palliation in a large majority of

cascs. Palliative results are well worth the
effort. There is intensive research going on
in chemotherapy. Innumerable compounds
are being tried out and high hopes are held
that sooner or later newer chemical combi-
nations will be available which will enable
us to contro} the malignant cells without
damaging the normal cells. At present the
Nitrogen Mustard Group and Myleran are
largely used particularly in the Reticulosis—
s0 far the results are only palliative,

A few words about technic. First and
foremost consideration is the selection of the
K.V. To-day Cobalt 60 units with their high

energy radiation are largely used for Head
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and Neck cases as well. There are many
advantages but we are apt to forget the draw-
backs. Owing to high penetration there is
severe mucosal reaction extending right
across the mouth and larynx. Moreover, the
exit does is very large so that opposing fields
carry their own risk. Tt is said that owing to
greater skin tolerance we can give high doses
through 1 field. This is true but we must
not forget that since we are using gamma
rays of short wave length to produce equal
biological effects, we have to administer
209, more radiation than with conventional
units in the 250 and 400 K.V. range. An
ideal set up for Cobalt 60 in Head and Neck
cases would be to use a source of 60 Curies
instead of 600 or more and at much shorter
distances so as to avoid severe reactions
beyond the limits of the growth.

It is the common practice in planning out
treatment to specify the number of fields,
the size of fields, the daily dose and the total
tumour dose from the very beginning and
the schedule is meticulously carried out.
This we feel rather undesirable since after
all we are concerned with the biological
effects. We feel that far too much mechanisa-
tion is practised, it would be eminently
desirable to individualise treatment, all

‘patients cannot be expected to behave in

the same mechanical way, the biological
and clinical reactions should influence the
handling of the case. To give one example,
from our experience at the Hospital we
recognise 3 types of skin and mucosal reac-
tions. The largest group are the cases which
have reactions coming up in the conventional
way. A 2nd group comprises a small number
of cases where the reactions are markedly
delayed, tempting us to force in heavier
doses, which often lead to trouble later on. A
still smaller group consist of cases who deve-
lop intense reactions even after small doses.
The size of the fields and the daily dose
should be under our constant control.

How shall we evaluate the progress of the
case? Mere reduction of the size of the
neoplasm or it’s disappearance does not
necessarily imply a cure. Unfortunately we
have no means so far of determining the
optimal tumour dose, it is all based on
personal experience. Valuable work has
been done in the research laboratories in
Cambridge by Gluckman and Spier. They
advocate serial biopsies once a week which
are analysed numerically as regards the
changes that take place in Cancer cells under
the influence of treatment. It is a precise
guide for the therapist to enable him to
decide whether the case is suitable for radia-
tion treatment and whether the case is
reacting to radiation treatment adequately
and gives us the prognosis. Unfortunately
the method requires highly specialised skill
and knowledge and it is not likely to be
routinely adopted.

What is the modern outlook for Cancer?
It is one of the world’s greatest problem. Tt
is gratifying to note that mortality for cancer
amongst women is decreasing at a substan-
tial rate-—about 13% —in the last decade.
5 year survivals have also increased for
most major sites. Very likely this is due to
the fact that more people seek medical
assistance in the early stage, due to intensive
educative propaganda, which unfortunately
is lacking in our country. The Indian
Cancer Society is doing it’s best in that
direction, but unfortunately it falls far short
of what is being achieved in advanced
countries. It is a tragedy of the first magni-
tude that our cases come in a very advanced
condition. When one studies recent statistics,
it is disconcerting to find that although there
is improvement in the cure rates in certain
locations, the overall mortality statistics for
cancer in general shows a great increase.
This is because of themuch greater incidence
in Lung Cancer in recent times. Experiments
in the U.S.A. have confirmed the etiological
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connection between Lung Cancer and
cigarette smoking. On the other hand in
the U.K. experimental evidence has failed
to support this theory in toto.

Statistical evaluation after regular follow
ups is of paramount importance. Having
only a few Cancer centres in our country,
our patients have to come from far off
places, entailing a great deal of hardship
and expense. The ideal arrangement obvi-
ously would be the establishment of many
more tumour institutes and clinics, so that
the patients may receive adequate treat-
ment in or near their home towns. Inade-
quancy of finance and of technical personnel
are the main obstacles, and it will be several
decades before such a programme could be
put through. Until then, we will have to
struggle through as best we can.

Before 1941, the facilities for the diagnosis
and treatment of Cancer in our country
were inadequate. There were a few Deep
Therapy Units and a limited quantity of
Radium to deal with the large number of
patients, and these too were restricted to
the big towns. In 1941 the Tata Memorial
Hospital was opened up as a centre for
diagnosis, treatment and research. During
the last decade other centres were established

and the position is improving, but a
great deal has yet to be done in this
direction.

The Geographical distribution of Cancer
is engaging the attention of the scientific
world, It is well known that cancer in
certain locations are more common in some
countries than in others. In our country
cancer of the Head and Neck are far more
predominant than cancer of the lung and
the G. I. tract which are so overwhelmingly
present in Europe and America. The
significance of such behaviour in cancer
incidence is of paramount importance and
a satisfactory solution as to why it should
be so may lead a long way to a fresh
approach to the problem of the etiology
of cancer, Elimination of the different
factors which cause such divergence may
pave the way for prevention of the disease.
It is a colossal task as so many different
factors, enviornmental and genetic may be
concerned in determining the type and
location of the malignant process. Let us
hope that this may eventuate in the near
future. Till such time as that our only hope
lies in early detection of the disease and
early treatment at specialised institutions
preferably near their bome -town or
village.

REFERENCES

I. Genetic Effects of Radiation. Bulletin of she Atomsic Scientisis, January 1938,

2. Alexander Peter. Atomic Radiation and Life, 1957,

3. Behrens Charles, Director Atomic Defence Division. Atontic Medicine.

4. Fulton Harold. 60 years of Cardio-Vascular Roentgenology. American Journal of Roentgenology.

76, October 1956,

5. Mohr, C. B. J. Atomic Power and Hydrogen Bomb. Associate Professor of Physics, University of

Melbourne.

6. Semenowsky. Soviet Atomie Energy. Conquering the Aton.

7. Souvenir Number, Indian Journal of Radiology, 1956.

8. Recommendations of the International Commission on Radiological Protection, 1954,

10.

12
3.
[E2

15.

17.

8.

DEVELOPMENT OF RADIATION, ETC. 19

Reynolds Russel. History of Cineradiography. Information Bulletin of the Centre Antoinne
Beclere. January 1938,

Radiation Hazards. Journal of the Indian Medical Association. April 16, 1958.
Professor Cowdry. Optimism in Cancer Research. Indian Journal of Radiology, Mayv 1952.

Graland, L. Henry. Biological Efferts of Supervoltage. American Journal of Roentgenology,
November, 1937,

Otto Glasser, Ph. D. Tethnical Development of Radiology. American Journal of Roentgenology,
January 1956,

Bailey Wilbur, M. D, F. A, C. R. Presidential Address to the American College of Radiology,
8th February 1957.

Martin Main. Peace Time Uses of Atomic Energy.

The Incidence of Leukaemia in Australia.. Reprint from the Medical Journal of Auwtralia.
August 23, 1958.

Martin, H. J. An Estimate of the Potential Leukaemogenic Factor in the Diagnostic Use of X-rays,
August 2, 1958, Medical Journal of Australia.

Ral«on Paterson.  The treatment of malignant disease by Radium and X-Rays.

The Souvenir

OF THE

13th INDIAN CONGRESS OF RADIOLOGY |

is available with )

o {

otrlod

Y
-

Hony. Genl. Secretary

PP

48, HANUMAN ROAD, L.R.A., NEW DELHI-]

Rs. 10/-




20

THE INDIAN JOURNAL OF RADIOLOGY

Why take chances
with your
radiographs?

Use dependable
‘Kodak’ X-ray Film and Chemicals!

By choosing *Kodak’ Blue Brand

X-ray Film, you can be sure of capturing
every detail—accurately—every time.
For the high quality of ‘Kodak’ X-ray
Films never varies. And for the most’
satisfying results, process in reliable
*Kodak’ Chemicals.. . top quality products
of continuous research.

*Kodak’ X-ray Film and Chemicals

are carefully quality controlied...are made
to work together to produce radiographs
of maximum diagnostic quality.

Stored under correctly controlled
conditions of temperature and humidity,
*Kodak’ X -ray Film comes to you

in perfect condition. .

KOdak Limited

( Incorporated in England with Limited Liability )
Bombay - Calcutta » Delhi - Madras

Range of ‘Kodak'’ X -ray
materials and equipment

*Kodak’ Blue Brand
X-ray Filnr.

‘Kodak’ Tested X-ray
Chemicals: Developing
and replenishing powdecrs;
fixers; wetting agents...
always readily available

Exposure Equipment;
Intensifying screens; X-ray
cassettes; etc.

Processing equipment ;
Film hangers; film clips;
corner cutters; processing
tanks; safelight lamps; ctc.

Viewing Equipment :

X-ray illuminators of
various types

K. 7644

d

Prolonging the life of Developer

BY

CYRIL J. ALBERT, B.sc.,
Christian Medical College Hospital, Vellore, S. India.

In a larger hospital the most satisfactory
method of keeping a standard development
technique is the replenisher system. By this
method small quantities of specially prepared
replenisher solution are run into the
developer tank (by syphoning from a stop-
pered bottle) every time the level of the
developer goes down. The quantity of reple-
nisher solution added should equal the
amount of developer carried out of the tank
on the processed films, after they have been
allowed to drip for 5-10 seconds only.

Stanford and Hills (1956) have pointed
out that the activity of developer solution
depends not only on the amount of Elon
and Hydroquinone bhut also on the concen-
tration of Bromide etc. These authors
carried out elaborate methods of chemical
analysis and showed that replenishment
(topping the level) alone was not enough,
some-developer they said must be removed
at intervals and the remaining solution must
be “regenerated” -by the addition of
specially prepared solutions.

Bray and John (1957) have carried out a
simple method of replenishment (adding
special replenisher when the level in the
developer tank was down) and they found
by measuring film density that even after
replenishing for 8 months (adding 320
gallons replenisher to 25 gallons of original
developer) the film density was not reduced
and basic fog was not increased.

Minty and Wilson (1958) estimating the
P.H. value of developer solution found that

during replenishment, the ph. gradually
drops, but that inspite of this the film density
increases. P.H. values therefore are an
unsatisfactory indication of the activity of
developer.

Charnin and Barnes (1954) have pointed
to a fairly simple method of estimating the
reducing power of a developer solution. \We
have used a modification of their method
over a three month period when up to 2]
gallons of replenisher were added to a six
gallon developer tank.

Method

1. In this method we first had to prepare
standard Jodine solution. This was done as
follows (Harrison) :—

We dissolved 25 grams of pure Potassium
Iodide solution in 200 c.c. of distilled water.
We weighed accurately 12:692 grams of
resublimed Jodine in a stoppered weighing
bottle. 150 c.c. of the Potassium Todide solu-
tion was transferred into a 1000 c.c. volume-
tric flask. The weighed Todine was transferred
into this volumetric flask. The remainder of
the Potassium lodide solution was used for
washing the residual Iodine in the weighing
bottle into the volumetric flask. We dissolved
the Todine and then filled with distilled
water up to the mark. We standardised this
Iodine solution against 01 N sodium thiosul-
phate and stored the lodine solution in a
stoppered coloured bottle,

2. Replenisher solution was issued to the
dark room one gallon at a time. When one
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gallon had been added to the developer tank
3 c.c. of the developer solution were removed
and transferred into an Erlenmeyer flask
which contained 20 c.c. of distilled water.
Three drops of freshly prepared starch
indicator were added using a small pippette.
Standardised Iodine solution from a burette
was run into the developer till the colour
turned blue.

N.B.—We found that the developer
solution had to be diluted 1 in 5 so
that the end point could be accur-
ately determined.

Calculations

The reducing power of the developer
solution could then be calculated as follows :
S, V=8, V, where :

S, : Strength of diluted developer
V. : Volume of diluted developer
S, : Strength of Iodine solution

V., : Volume of Todine solution reduced
as read in burette.

Since dilution is I in 5.

SON
45 N

40 N|
35N,
3.0N;

25N

20N

The actual strength of developer solution
is: 3XS,. The volume V, was taken as an
average of three concurrent titre values.

A graph was now plotted showing strength
(S,) of developer solution against volumne of
replenisher added over a 3 months period.

Results

The first upper graph line (Fig. 1) showed
that in the first week during the addition of
the first 3—5 gallons replenisher the strength
of the developer increased from 35 N to
4'68 N. This increase in strength of course
had an undesirable effect on radiographs
so that the Radiologist complained that the
films were too dark.

After about 9 gallons of replenisher had
been added (in the 4th week) the strength
of the developer solution remained almost
constant for another 6 weeks (17 gallons
of replenisher were added) and then it began
to fali off. Sludge formation became exces-
sive so that the lowest of the film showed a
mottled appearance and so the experiment
had to be stopped. The colour of the solu-
tion had become brown and turbid.

A= Replenisher
B=Replenisher [Dilutcd for

first 3 Gallons]

STRENGTH OF DEVELOPER

O1234567809I101112131415 1617819202122

VOLUME OF REPLENISHER IN GALLONS

Fig. 1
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Because of the high initial increase in
developer strength a second experiment was
carried out using half strength replenisher
solution for the first 6 gallons. Graph line

(B in fig. 1) shows that using this diluted-
replenisher for the first 6 gallons a much
more even strength of developer s
maintained.

Formula of the solutions used

Original Developer to make
1 gallon {45 litres)

Particulars
]

Elon cen s 9-9 grams l
Sodium sulphite ‘ 6480 grams
Hydroquinone 39-6 grams
Sodium Carbonate ... | 5850 gram
Potassium Bromide ... 18-0 grams

Sodium Hydroxide ...' —

Standard replenisher ( Suggested madified formula

to make 1 gallon j for replenisher 1 gallon.
19-8 grams 99 grams
6148-0 grams 6480 grams

792 grams 396 grams

5850 grams 5850 grams

3568 grams 3568 grams

N.B.—The first 6 gallons of replenisher could be made as per
modified formula (given above).

Conclusions

1. The replenisher system of developer
maintenance is a satisfactory method of
ensuring a constant strength of developer
over a fairly long period but indefinite rcple-
nishment is prevented by sludge formation
in the tank.

2.. Half strength replenisher should be
used during the first addition of first six

gallons of replenisher to six gallons of
developer.

3. The original developer must be
discarded and the tank cleaned out, after a
volume of replenisher has been added equals
three times the original volume of developer.

4. The method is simple, economical and
efficient for a hospital where 50 to 200 films
a day are processed. In small hospitals it may
still be better to use the exhaustion charts.
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A new Technique for the study of the Colonic Mucosa*

BY

PAUL H. KRONENBERGER, m.p. (Germany), m.p. (Italy)
Hon. Radiologist, St. George’s Hospital, Bombay, Radiologist, Breack Candy Hospital, Bombay.

The study of the mucosal pattern in post=
evacuation films following the barium enema
is of paramount importance for the diagnosis
of structural changes of the colon and has
been discussed in many papers during the
last 3 decades. Frequently, however, the
conventional radiographs do not convey the
necessary information for reasons beyond
the control of the radiologist. Somectimes
the remnants of barium are too scarce for
good visualisation of the mucosal relief, or
the folds cannot be seen adequately if the
patient js unable to empty the colon suffici-
ently. These shortcomings occur especially
in functional disorders of the descending
and iliac colon following old intestinal infec-
tions which are so common in tropical
countries. Addition of tannic acid to the
opaque enema has been recommended for
the better visualisation of the mucosal lining,
but this method may produce an artificial
pattern of irritation and is, therefore, often
unreliable as regards the diagnosis of distur-
bance of the neuromuscular mechanism or
inflammatory lesions. Air insufflation greatly
helps to detect small polypi or other inter-
luminary tumours, esp. with the methods
elaborated by Stevenson!*13, Moreton!® 1!
ane Crozier’. More recently Welin! 15 has
perfected the double contrast enema by
employment of Veripaque, and Andren and
Frieberg have reported an imporved techni-
que for the detection of small tumours in
rectum and sigmoid® Whereas these methods
are very useful and often indispensable f

L

the diagnosis of a small polypus or neoplasim,
they are not so suitable for the study of the
finer details of the mucosa. This is because
the distention of the colon by air often
breaks down the coating of the barium.

In June 1955 MacLaren, King and
Copland%® claimed to obtain a very
good mucosal pattern by adding to the
barium Veripaque, an Isatin preparation,
which stimulates the contraction of the colon,
and by taking radiographs at the moment of
the evacuation. But this drug occasionally
causes severe colic during the examination
and it is, therefore, doubtful whether it can
be adopted as a routine method in this
country where many patients suffer from
active or recent amoebiasts with marked
tendency to painful spasms. Moreover,
Henderson’ found the results obtained by
this method rather disappointing.

We therefore tried another way to trace
the mucosal pattern of the colon, particularly
in the region of the sigmoid, the iliac and
descending portions which are mostly aflec.
ted by inflammation. We introduce a small
amount of barium into the sigmoid prior to
the routine enema, follow it up throughout
the length of the colon and study the appear-
ance of the mucosal lining under fluoroscopic
control. A preliminary paper about this new
method was submitted by me at the Indian
Congress of Radiology in February [956.

In the meanwhile, we have elabwmd-\
l w(uli P
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tested it in 160 patients and are now in a
better position to interpret and evaluate the
findings.

To my knowledge, this method has not
been reported by any other author.

Description of technique

Careful preparation of the patient is essen-
tial as for every colon examination. We
usually recommend a diet low in residues
for 1 to 2 days, 1—2 tablespoons of Castor
oil and a cleansing enema the previous even-
ing; asecond water enema on the day of
the examination. A time interval of 15—
20 minutes is advisable between the clean-
sing enema and the start of the X-ray exami-
nation, so that the colon is studied in a
relaxed state. A delay longer than 20
minutes is undesirable, particularly in case
of hypermotility and hypersecretion ; other-
wise the colon may again contain faecal
matter and mucus.

!

As contrast medium we prefer finely
dispersed barium preparations of. colloidal
dimensions, such as Cremobar, Micropaque,
Alubar, Unibaryt. The concentration of
these emulsions is the same as for the routine
barium enema. In several cases we obtained
also satisfactory radiographs with emulsions
of pure barium sulphate. Tannic acid should
not be added because it may induce an
artificial irritation pattern. The amount of
barium necessary for visualization of the
mucosa varies between 2} and 8 oz. accord-
ing to the length and calibre of rectum and
colon, the meotility of the intestines and
whether the examination is confined to the
left or to the entire colon.

As soon as traces of contrast medium are
detected by fluoroscopy in the part to be
examined, the further flow is stopped
- immediately. At the beginning the patient
lies on his back, and when the barium

enters the recto-sigmoid he should turn into
prone posture. This facilitates the further
passage because the sigmoid runs in up-
wards-anterior direction. The enema tube
should be introduced as high-up as possible
without discomfort to the patient. Usually
it is easy to place itstip near the recto-
sigmoid juncture and occasionally the upper
flexure of the sigmoid can be reached. This
is advisable for better study of the mucosa
of the sigmoid. When traces of barium are
seen at the juncture of iliac and sigmoid
portions, the patient is turned to the left for
a few minutes and than back to the prone
posture and in Trendelenburg’s position.
When the head of the barium reaches the
level of the iliac crest, the patient should lie
in supine posture in conformity with the
slight backward course of the descending
portion. Positioning in right lateral decubitus
is advisable forinvestigation of the transverse
colon.

As a rule, we take one film for general
view in prone posture and some spotfilms
with compression in prone and supine
posture. The positioning and degree of
compression vary on account of individual
differences of course and motility of the
colon and have to be decided in each case
on the strength of the fluoroscopic finding.
In the general view of the colonic mucosa
the descending and iliac portions soemetimes
contain too much barium. This can be
avoided if a rubber balloon is placed on
these parts and inflated by air. Very useful
for this compression is an appliance manu-
factured by the Franklin X-ray Corporation,
Philadelphia, and recommended by Barden®
for G.I. tract examination.

The detailed study of the mucosa is
followed by the routine barium enema with
the conventional films before and after
evacuation and, if it appears necessary, hy
air inflation. v
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Results

A few normal cases will be first discussed.
The films exposed after administration of a
small amount of barium prior to the routine
enema will be designated as ¢ preliminary
films >,

Case 1, Mrs. L. Recent history of nausea
due to dyspepsia. No abnormality of gastro-
intestinal tract detectable after barium meal.
At patient’s request a barium enema was
carried out to exclude a lesion of the colon.

The normal mucosal pattern of sigmeid,
iliac and descending colon is well demons-
trated in the preliminary films which disclose
more details than the post-evacuation
radiographs.

Case 2, Mrs. S. Benign tumour in pelvis.
Barium enema ruled out involvement of the
colon. In the post-evacuation film the iliac
colon contained too much barium for visuali-
sation of rugae. Good delineation of its
mucosal pattern in preliminary spotfilins.

Case 3, Mrs. D. Appendicitis confirmed
by operation. Good visualisation of the
mucosa in the post-evacuation film except
for the descending colon which is nearly

. empty. The normal folds of this part can be

studied in the preliminary film.

Case 4, Mr. N. Pain in right iliac fossa,
apparently due to a kink of the appendix
which was confirmed by operation. No
ntestinal complaints. Post-evacuation film:
normal mucosal pattern in ascending and
transverse colon, only traces of barium in
descending and iliac portion. The normal
mucosa of these parts is shown in the preli-
minary spotfilms. Slight variation of the
mucosal relief in these 4 films at the level of
the iliac crest, with predominance of longi-
tudinal rugae during transient peristaltic
contraction.

Case 3, MIrs. S. Chronic appcndicitis.
confirmed by operation. No pathological
changes of colon or caecum. After evacua-
tion the colon contains too much harium for
visualisation of the mucosal pattern. The
preliminary spotfilms reveal a normal alter-
ation of circular and longitudinal rugae.
These films were taken at a relaxed state of
the colon and for this reason more rugae
were seen than in the post-evacuation films,
when the bowel 1s usually contracted. This
appearance in the preliminary radiographs
should therefore not be considered as an
abnormal crowding.

Case 6, Miss H. Secondary deposits of
ovarian carcinoma in peritoneum medial to
the descending colon. Barium enema ruled
out involvement of the large bowel. In post-
evacuation film descending and iliac colon
completely empty. The normal mucosal
pattern of sigmoid and iliac colon can be
traced in the preliminary spotfilms. On
external compression, the iliac colon showed
marked contraction with predominance of
longitudinal rugae.

Remarks

In these cases as in many others, the rugae
were much better visualised in the prelimi-
nary films than in the post-evacuation
radiographs. Sometimes the latter were
inconclusive due to excessive or insufficient
empiving. In other instances the preliminary
films supplied valuable complementary
evidence in portions of the colon where the
mucosa was not well seen in the post-evacua-
tion radiographs. Though the appearance
of the mucosal relief is similar in preliminary
and post-evacuation films, the former often
reveal more details, particularly the occur-
rence of numerous circular rugae in the iliac
and descending portions under normal
conditions. These circular folds are usually
not seen to such an extent after evacuation
of the enema as the colon is then in a state
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of contraction. By means of external
compression it could be proved that the
rugae show a predominance in longitudinal
course when the colon contracts. A similar
dependence of the mucosal pattern on the
peristalsis could be detected in other normal
and in abnormal cases. It appears that
longitudinal rugae prevail in contracted
segments and circular rugae in relaxed
portions, particularly within broad haustra.

Functional disorders
1. Censtipation

Case 7, Mrs. H. Constipation for many
years, recently worse. Routine enema film*
Increased segmentation of descending and
transverse colon.  Post-evacuation radio-
graph : Too much barium in descending and
iliac colon for visualisation of the mucosal
pattern. The preliminary films disclose a
marked increase of clear-cut circular rugae
in transverse, descending and iliac colon.
Radiological diagnosis: Spastic type of
constipatior:.

Case 8, Mr. H. Chronic constipation since
childhood.  Sigmoidoscopy: no sign of
organic lesion. Routine enema : increase in
haustration, particularly in descending colon.
Post-evacuation radiograph : Mucosa cannot
be studied due to irregular distribution of
the barium in broad haustra. Preliminary
films of iliac colon : clear-cut circular rugae
of normal width; absence of longitudinal
folds. On the strength of the radiological
diagnosis of spastic constipation patient was
successfully treated with Bellergal.

Case 9, Mr. S. Constipation since 7 years,
sometimes pain in left iliac fossa, particularly
when constipated. Routine enema film:
loss of haustra in iliac, descending and trans-
verse colon. Post-evacuation radiograph :
normal rugae of ascending colon ; consider-
able remnants in transverse, descending and
iliac portions. Preliminary films well-defined
longitudinal rugae in iliac and transverse

colon ; almost complete absence of circular
rugae in transverse colon. Radiological
diagnosis : atonic type of constipation.

Case 10, Mrs. M. History of long standing
constipation. Routine enema : lack of haustra
in descending and iliac colon. Normal
haustra of transverse portion. After Ist
attempt of evacuation colon still full of
barium, and even considerable remnants
after an additional water enema. A few
peristaltic waves could be stimulated in
descending, iliac and sigmoid colon. It is
remarkable that the colon did not decrease
in length after evacuation. Preliminary film
of sigmoid and iliac portion : well-defined
longitudinal rugage, no circular folds. Radto-
logical diagnosis : atonic constipation.

Remarks

In post-evacuation films of cases of constipa-
tion the remnants of barium are usually
excessive and often irregularly distributed so
that a clear visualisation of the mucosa is pre-
vented. The latter could, however, well be
studied in the preliminary films. They
revealed a marked crowding of circular
rugae in spastic constipation and a predo-
minantly longitudinal course in atonic
constipation. It is interesting to observe that
in some cases of atonic constipation the
colon showed hardly any longitudinal
shortening after evacuation, though its lumen
was definitely reduced. This fact points to
the thesis that contraction of the longitudinal
muscular coat contributes to formation of
haustra and predominance of circular rugae
and that the action of the circular muscular
coat has some influence on the diminution
of the calibre of the colon and the stimula-
tion of longitudinal rugae.

2. Functional disorders due o extrinsic lesions.

Case 11, Dr. D. Gastrogenic diarrhoea. Loose
stools 4-5 times a day, pain in left hypo-
chondrium. Stool test repeatedly negative,
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Fig. 1—{A\, B & C)
Case 5. Normal mucosa {A). Post-cvacuation film: excessive amount of barivm in descending and pelvie colon
prevents visualisation of the mucesal patiern (B) & {C). Preliminary spotfilms of sigmoid and descending colon ;
distinet delineation of the mucasal pattern, predominance of longitudinal rugae in the slightly contracted sigmaoid
and combination of regular longitudinal and circular folds in the descending portion.
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Preliminary films: Somewhat crowded
irregular mucosal markings the appearance
of which changed continuously, in descend-
ing, iliac colon and sigmoid. This finding is
suggestive of overactivity and hypermotility,
but no structural changes of the mucosa of
the descending colon.

Disappearance of the intestinal symptoms
after treatment with Streptomycin  and
I.N. H.

Remarks

In these cases the functional disorders of
the colon were caused by lesions of stomach,
gallbladder, small intestine and ileo-caecal
region. The hypermotility prevented the
good visualisation of the mucosa in the
post-evacuation films. Adequate information
was provided by the preliminary radiographs
which disclosed minor irregularities of the
mucosal relief, esp. crowding of rugae or
pattern of irritation, sometimes of * marble-
appearance.” This marbling sheuld not
necessarily be interpreted as a sign of
organic disease. It could be shown that it
may completely disappear after air inflation.
A similar pattern of irritation may be alkso
induced in normal cases by addition of
tannic acid to the barium enema, but it was
never observed by us under normal condi-
tions with our technique. The overactive
peristalsis of the colon produced in some
cases such rapid alterations of the mucosal
relief that they could be noticed under the
screen.

3. The irritable instable colon.

Case 17, Mis. L. R. R Since some vears
repeated attacks of diarrhoea with excess of
mucus. Stool test negative.

Barium enema ¢ loss of haustra in descend-
ing and iliac colon. Normal haustration of
ascending and transverse portion.

Post-evacuation film: Mucosal pattern
normal in ascending and right side of

transverse colon. Descending and iliac
portion completely empty. In sigmoid traces
of barium mixed with mucus.

Preliminary films : Crowded longitudinal
rugae in the contrcted iliac and descending
portion. Comparatively few circular rugae.

Conclusions : Marked instability, parti-
cularly of descending and iliac colon. No
evidence of inflammatory changes.

Remarks

The post-evacuation film supplies no
adequate information as regards the condi-
tion of the mucosa, esp. at the distal half of
the colon. The spasticity with marked pre-
dominance of the longitudinal folds was
revcaled only in the preliminary films. The
rather narrow lumen of the colon and its
good contraction in length after evacuation
helped to differentiate radiologically this
condition from atonic constipation, radio-
logically, and the occurrence of well-defined
regular folds ruled out the possibility of a
chronic colitis with rigidity of walls. '

4. Post-dysenteric disturbances of the colon.

Case 18, Dr. B. Repeated attacks of
amvebiasis. Improvement after recent treat-
ment. Still somewhat irregular bowel action
with tenderness over the caecum. Sigmoi-
doscopy N.A.D.

Barium enema : Insufhciency of ileo-caecal
valve. Caecum tender, shows marked
spasticity with rigeed contours.

Post-evacuation  radiograph: Normal
mucosa of ascending colon. Descending and
ihiac portions empty.

Preliminary films: Marked spastic con-
traction of descending and iliac colon with
well - defined  predominantly longitudinal
rgae.
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Case 19, Mrs. D. History of amoebiasis
with recent amoebic hepatitis. Still a few
cysts of E. H. in stool after treatment.
Slight tenderness over decending colon.
Sigmoidoscopy : Patches of mild colitis
alternating with normal mucosa.

Post-evacuation radiograph: Descending
and iliac portions contain too much barium
for satisfactory visualisation of the mucosa.

Preliminary films: Rugae appear normal
in iliac portion, but somewhat crowded and
slightly irregular in arrangement, partly
oblique, partly curved, within the des-
cending colon, the tender area. The
post-dysenteric irritability led to marked
transient spastic countractions in one of the
films.

Remarks

In many post-dysenteric cases the mucosa
could only be scrutinized in perliminary
films. Common features in this kind of
disturbance were crowding of rugae and
minor irregularities of the mucosal pattern
and tendency to localised transient spastic
contractions.

Organic changes
{. Catarrhal colitis.

Gase 20, Mrs. L. Acute dysentery. Sigmoi-
doscopv: Mucous membrane thickened,
velvety and red. Rectal Swab: Veget.
forms of E. H., large number of pus cells,
R.B.C.’s and macrophages.

Post-evacuation radiograph : Transverse,
descending, iliac and sigmoid colon com-
pletely empty due to hypermotility.

Preliminary films: Broad prominent,
preponderantly circular rugae in iliac and
descending colon and sigmoid, suggestive of
oedematous swelling of the mucosal lining
due to catarrhal colitis.

Case 21, Msrs. B. Pain in right and left
iliac fossa, occasionally loose stools.

Barium enema : Marked tenderness over
the caecum.

Post-evacuation radiographs: Marked
Segmentation at the lateral aspect of the
caecum. Normal mucosal pattern of ascend-
ing, transverse and descending colon. Iliac
colon contains too much barium for visuali-
zation of the mucosa.

Preliminary films of the iliac colon:
Broad prominent circular rugae. Normal
mucosal folds higher-up in the descending
colon. The swelling of the mucosal lining
of the iliac colon indicates a circumscribed
catarrhal colitis. With the co-existent ten-
derness and spasticity of the caecum, this
findings arouses suspicion of dysentery. This
radiological diagnosis was confirmed by the
presence of E. H. in the stools and the
complete cessation of symptoms after anti-
amoebic treatment.

Case 22, Mr. F. Amoebic colitis and proctitis.
Sigmoidoscopy : Signs of active inflammation
in rectum and sigmoid with several ulcers.
Rectal Swab: Large number of cysts and
veget. forms of E. H.

The mucosal pattern of the sigmoid was
not traceable in post-evacuation films. The
preliminary film of the sigmoid revealed
broad circular rugae indicative of catarrhal
inflammation. An opaque dot, about 2 inches
below the sigmoid flexure, which shows the
same position in 2 successive spotfilms, is
highly suggestive of a small ulcer crater,
consistent with the sigmoidoscopical finding.

After completion of anti-amoebic treat-
ment the patient was free from symptoms
and follow-up sigmoidoscopy disclosed no
abnormality.

Case 23, Mr. N. Catarrhal colitis and
prictitis. Sigmoidoscopy : Velvety pattern of
the mucosa with fine granulations in rectum
and sigmoid. Stool test negative.
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Post-evacuation film : Colon nearly empty,
particularly the transverse, descending and
iliac portions.

Preliminary films: Broad prominent
circular rugae of the sigmoid, iliac, descend-
ing and left side of transverse colon typical
of catarrhal colitis.

Remarks

In catarrhal colitis the post-evacuation
films were often inconclusive as regards the
condition of the mucosa due to the marked
hypermotility of the colon. The prelimi-
nary films, however, allow to establish the
diagnosis and to differentiate between in-
flammation and functional disorder. In one
of these cases it was possible to visualize an
amoebic ulcer which was confirmed by sig-
moidoscopy.

2. Ulcerative colitis.

Case 24, Mrs. S. History of loose sangui-
nal stools since 1 year. Sigmoidoscopy :
Marked proctitis and sigmoiditis with coarse
granulations. Mucosa easily bleeding on
touch by sigmoidoscope. Finding highly sug-
gestive of “active chronic ulcerative colitis”.

Barium enema: Loss of haustration and
narrowing of lumen in sigmoid, iliac, des-
cending and transverse colon. Exaggerated
segmentation of ascending portion.

Post-evacution film: A few shallow hazy
longitudinal rugae in descending and left
side of transverse colon. Excessive amount
of barium and mucus in iliac portion.

The preliminary film of the iliac colon
reveals scarce shallow blurred longitudinal
rugae. An area of fairly regular honeycombing
at the juncture of sigmoid and iliac porticn.
After air inflation these granulations are
again well seen, and the diagnosis of chronic
ulcerative colitis is therefore enhanced.

"Considerable transient improvment after
treatment with Deltacortisone.

Case 25 & 26. In 2 other less advanced
cases of ulcerative colitis the radiological
diagnosis was established on the strength of
the finding of a complete disorganisation of
the mucosal stucture seen in the prelimi-
nary films only.

Remarks

It is usually rather difficult to obtain a
satisfactory visualisation of the atrophic
mucosa in ulcerative colitis. Any contribu-
tion to the diagnosis by preliminary films
may be therefore of valuable assistance as in
these 3 cases.

3. Diverticulitis.

Case 27, Mr. C. Diverticula in sigmoid,
iliac, descending, transverse colon and
caecum.

Post-evacuation film : Normal mucosa of
transverse and descending colon. No visua-
lisation of the mucosal relief in sigmoid and
iliac portion.

Preliminary films: At proximal end of
sigmoid rugae appear very crowded and
irregular in distribution ; at the iliac colon
still somewhat crowded, but fairly regular.
This finding indicates diverticulitis at the
juncture of sigmoid and iliac portion and
quiescence of the diverticula at the descen-
ding colon.

Case 28, Mr, B. Since a few years occa-
sional attacks of pain in left iliac fossa.

Routine enema films: Presence of a few
small diverticula near the juncture of sig-
moid and iliac colon.

Post-evacuation films : The folds appear
normal in descending and upper part of
iliac colon, but cannot bhe traced in lower
part of iliac colon and sigmoid.

In preliminary films the mucosal pattern
is distinctly visualised in this area, with

COLONIC MUCOSA
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broad somewhat irregular circular rugae,
indicative of inflammatory changes.

Case 29, Mrs. B. Frequent loose stools
and pain on left side of abdomen. Stool
lest negative. Sigmoidoscopy N A. D.

Follow-up films 24 hours after barium
meal and barium enema reveal nearly 50
diverticula along the colon,

Post-evacuation film : Transverse, descens
ding, iliac and sigmoid colon empty due
to marked hypermotility.

Preliminary films: Broad, prominent
circular rugae at sigmoid; crowding of
fairly regular folds in iliac portion; normal
mucosal pattern in descending colon. The
preliminary films indicate marked inflam-
matory changes of sigmoid, slight irrita-
bility of iliac portion and quiescence of the
diverticula in the descending part.

Remarks

In 8 cases of diverticulitis, 3 of which are
demonstrated in this paper, the mucosal
pattern of the affected part of the colon was
better delineated in preliminary than in
post-evacuation films, and it was possible
in each case to differentiate between active
inflammation and a clinically silent diverti-
culosis and to determine exactly the exten-
sion of the inflammatory lesion, an impor-
tant fact for the surgeon if operation is
considered.

¥.  leo-caecal tuberculosis.

Gase 30, Mr. K, Slightly tender lump in
right iliac fossa.

Routine enema film: Defective filling of
the caecum, widening of the lips of the ileo-
caecal valve suspicious for tuberculosis.

Post-evacuation Hhlm inconclusive as
caccum and ascending colon are nearly
empty.

Preliminary films : Normal mucosal -
pattern of transverse colon and upper 2
thirds of ascending portions. Persistent
narrowing at the level of the ileo-caecal
valve. Caecum highly narrowed with
crowding of rugae and very irregular
contours of the wall.

Remarks

Whereas the barium enema film only
suggested a suspicion of ileo-caecal tuber-
culosis and the post-evacuation radiograph
was inconclusive, the preliminary films
allowed a definite diagnosis and indicated
the exact extent of the lesion.

5. Polypi.

Case 31 & 32. In 2 patients a single
polyp, one 6 mm, the other 2 cm wide, was
well visualised in the preliminary radio-
graph and subsequently confirmed by air
inflation and by laparatomy. Neither of
them was delineated in the conventional
““single contrast > film.

6. CGarcinoma.

Case 33, Mr. A. Routine enema film:
marked stenosis at proximal limb of sigmoid
loop. Only a small amount of barium
trickles through it into the 1liac portion.

Post-evacuation film revaled no details as
sigmoid was practically empty.

The preliminary films exposed with a
small amount of barium disclosed the
lobulated outlines of the filling defect indi-
cative of malignancy of cauliflower type.
The operation confirmed the diagnosis of
adeno-carcinoma. The photograph of the
resected specimen gives the same appea-
rance of lobulation as seen in the prelimi-
nary film.

Remarks

In this case the preliminary films contri-
buted to the diagnosis of tumour and
showed its type and extension.,
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7. Post-operative anastomosis

After operation of Case 33 the folds the
end-to-end anastomosis are well visualised
in preliminary spotfilms. They could not
be traced in the routine post-evacuaticn
radiographs as the iliac colon contained too
much barium.

Case 34, Mr. D. Colectomy for adeno-
carcinoma of sigmoid 9 months ago.
Patient free from complaints except for a
slight intestinal haemorrhage a few weeks ago.

The rugae in the region of the anasto-
mosis are well demonstrated in a series of
preliminary films and much more distinct
than in the post-evacuation radiograph and
after air inflation. They appear completely
normal. A small diverticulum is seen in the
preliminary film somewhat higher-up in the
descending colon, possibly the cause of the
slight haemorrhage. It was not detectable in
the conventional radiographs.

Remarks

The mucosal pattern of the anastomosis
was in several cases better visualised by
the preliminary than by the routine
films.

Discussion

In [60 cases the mucosa of the coton has
been studied by fluoroscopy and radio-
graphs after administration of a small
amount of barium prior to the routine
barium enema. As a rule, these “prelimi-
nary films” allow a much better visualisa-
tion of the mucosal pattern of the colon
than the conventional post-evacuation
radiographs. An adequate delineation could
be achieved in practically all of our cases
provided the patient had the necessary
preparation. This method of investigation
appears to be of particular importance in
various kinds ef motor disturbances in
which the post—evacuation films often

supply insufficient information. Particularly
in cases of hypermotility in which the colon
is practically void of barium after evacua-
tion this method can be easily employed for
a good demonstration of the mucosa. Even
in comparison with satisfactory evacuation
films, the preliminary examination usually
discloses more details, particularly in the
illac and descending portion. This Is
because after evacuation a marked contrac-
tion of the colon occurs which produced a
predominancy of longitudinal folds in the
descending colon. In the preliminary films
the large bowel is often more relaxed with
the resultant regular alternation of circular
and longitudinal rugae. Furthermore, the
the appearance of the mucosa can well be
observed by fluoroscopy and assessed by a
series of successive spotfilms, so that we do
not depend on transient findings which are
sometimes deceptive in the post-evacuation
examination. In some instances, the rele-
vant features of the mucosal pattern could be
reproduced in a 2nd examination of the
patient after some days.

The results obtained by the niew method
will usually enable the radiologist to distin-
guish between functional disorders of the
colon and inflammatory changes, a differen-
tial diagnosis of great importance for a
successful treatment, particularly in tropical
countries where motor disturbances occur so
frequently.

The 160 cases include all of the more
common abnormalities such as spastic and
atonic constipation; disturbances of  the
neuromuscular mechanism of the colon due
to extrinsic lesions of stomach, small intes-
tine or gallbladder, or due to post-
dysenteric disorders ; spastic, catarrhal and
chronic ulcerative colitis; diverticulitis ;
ileo-caecal  tuberculosis; tumours and
post-operative conditions. In practically

all cases of inflammation and in many
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Yig. 6—(A, B, C & Dj
(A) Case 20. Acute amoebic dysentery. Broad prominent circular rugae in descending colon. They were not
visible in the post-evacuation film due to hypermotility. (B) Casc 31. Single polyp in descending colon. Note
the normal mucosal pattern at the wall opposite the polyp and above and below it. (C) and (D) Case 25.
Ulcerative colitis, Preliminary films: Complete disorganisation of the mucosal pattern presenting broad
short irregular rugae and deep crevices. The post-evacuation film revealed only streaks ol barium in the
contracted colon, not characteristic ot ulcerative colitis.
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other  abnormalities, the radiological
findings were compared with those of
sigmoidoscopy carried out by a proctologist.
The detailed results of these combined
examinations will be published later—on in
a separate paper. As regards diverticulitis,
ileo-caecal tuberculosis and tumours, the
outlines and extension could be better
scrutinized by the preliminary films than by
the routine examination. In two cases, one
of them demonstrated by me at the Indian
Congress of Radiology in 1956, a small
polypus, not visible by enema and post-
evacuation film, could be detected by this
method and confirmed by air inflation.

Loss of haustra is often erroneously
interpreted as sign of chronic colitis. In
reality it may be also produced in a normal
colon due to overdistention by the enema
or in certain functional disorders such as
atonic constipation or spasticity of the
colon. By means of this new technique it
will be possible for the radiologist to arrive
at a proper differential diagnosis as shown
in the previous chapters.

Finally, this technique throws some light
on the mechanism of the causation of the
mucosal pattern; the colonic folds were
shown not to be persistent in their course,
but to be constantly moulded by peristalsis.
When a peristaltic narrowing of the lumen
occurs, they are predominantly longitudinal,
and in the state of relaxation they tend to
be more circular within the broad haustra.
This phenomenon could be observed under
normal as well as under pathological condi-
tions, and in cases of overactivity of the
colon it could be easily demonstrated in
spotfilms and occasionally also noticed
under the screen. It seems that contractions
of the circular muscular coat contribute to
narrowing of the lumen and a predomi-
nance of longitudinal rugae. Observation
in atonic constipation on the other hand

suggest that the action of the longitudinal
muscular coat may have some influence on
extension and shortening of the colon, the
formation of haustra and the stimulation of
circular rugae.

The conception that the mucosal relief
shows constant changes is indeed supported
by statements in the radiological literature®
and in anatomical textbooks. In the opinion
of Bockus® these movements of the mucosal
lining “may have great physiological
importance, both in absorption and in
assisting the bowel to grasp the faecal
bolus >, This new method allows us to study
the motility of the normal and the diseased
mucosal membrane. Furthermote, it may
be employed to assess the effect of drugs on
the movements of the mucosal relief. “ We
are no longer content to study anatomical
structures, we are delving in the direction of
evaluation of physiological processes”
(K. P. Mody, Souvenir No. of Indian
Journal of Radiology).

Summaries

The post-evacuation films after barium
enema often do not supply suflicient infor-
mation about the conditions of the colonic
mucosa, particularly at the descending and
iliac porticn. A new technique has been
suggested, in which a minimal amount of
barium 1s introduced into the sigmoid under
fluoroscopic control prior to the routine
examination.

This method has been tried in 160 cases
including normal conditions and practically
all of the common functional disorders and
organic lesions of the colon.

Details of the method are fully described
and 34 cases are persented with clinical,
pathological and sigmoidoscopic data.

As a rule, the mucosal relief is far better
visualised by the new technique than by
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conventional films, particularly in cases of
hypermotility and hypomotility of the colon.
Even in cases in which the post-evacuation
films are satisfactory, radiographs exposed
with the new method often disclose far more
details of the mucosal pattern or provide
some supplementary evidence.

The analysis of the mucosal pattern as it
appears in a series of spotfilms helps in the
differential diagnosis between functional
disorders and inflammatory lesions of the
colon which is often not feasible by the
conventional examination.

This technique is particularly suitable
for the exploration of the mucosa in

circumscribed portions of the colon, for
example in ileo - caecal tuberculosis,
diverticulitis, tumours and for the study of
the region of the anastomosis following
colectomy.

Observations by means of this technique
may stimulate research as regards the
mechanism which leads to formation and
transformation of colonic rugae and the
influence of normal and abnormal peris-
talsis on the mucosal pattern.

It does not require an expensive special
equiptnent, but may be employed by any
radiologist interested in a thorough investi-
gation of the colonic mucosa.
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Welcome Address

BY

Lt-Col E. R. F. REBELLO, a.m.c.

Profcssor of Radiology, Armed Forces Medical College, Poona, Chairman of the
Reception Committee, 13th Indian Radiological Congress 1959, Poona.

Ladies and Gentlemen,

It is my privilege as Chairman of the
Reception Committee to extend to you a
hearty welcome to the 13th Indian Congress
of Radiology. This occasion is unique in
many ways. It is the first time that the
Congress of Radiology 1s being held in this
historic city of Poona. Service radiologists
have collaborated with their civilian collea-
gues since June 1943 when the Annual
Bombay Medical Congress was  ~first
inaugurated at the Grant Medical College
Bombay for the express purpose of maintain-
ing close liaison between the citizen and the
soldier in the various fields of medicine.
It is in the present Congress however, that
medical and dental officers of the Services
have been afforded an opportunity of play-
ing a significant part in the deliberations and
we thank the Indian Radiological Associa-

, tion. Finally this occasion is unique because

for the second time in five years we have
been honoured by the presence at our
Annual Congress of Shri. Sri Prakasa, a
great patriot, educationist and scholar. I
take this opportunity of expressing the
sympathy of Indian radiologists on the
recent loss of his father the late Dr.
Bhagwandas, famous Sanskrit scholar of
Benares.

On a previous occasion Shri. Sri Prakasa
had disapproved of the practice of experi-
ments on living animals for the purpose of
advancing medical knowledge. He had

8

also disapproved of the conflict between
various systems of medicine in this country
and the conflict which existed between the
general practitioner and the specialist in
our system of medicine. He also noted the
tendency of doctors to concentrate in large
cities ignoring the mass of the people who
live in the villages and form the back-bone
of India. With the improvement of road
and water communications under the Five
Years Plans the spread of electrification and
the consequent rise in the general standard
of living of our people modern medical
care will soon be available in our villages.
I express the hope that the present Congress
may find some solution to these problems as
well as our own technical problems such as
the regulation of radiological practice,
protection from the ionising radiations that
are being used in this country for industrial,
agricultural, medical and research purposes,
the problems of radiological education in
diagnosis and therapy, education of radio-
graphers and hospital physicists, the
indigenous manufacture of X-Ray equip-
ment and accessories, X-Ray films and
chemicals including radiographic constrast
media and last but not least medical
research in its many facets including radio-
logical statistics, museums and libraries.

It should hardly be necessary for me to
emphasize the important role that the Servi-
ces have played in the development of
Indian Radiology. The first institute of
Radiology in this country was established by
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the Army in Dehradun in the early twenties.
The Army also had a school of radiography
in Lucknow. Both these institutions merged
into the Army school of Radiology at Secun-
derabad in 1944. After the war this school
was moved to Poona and was merged into
the Armed Forces Medical College which is
now affiliated to the University of Poona.
The first mass miniature radiography centre
in India was established at Kunraghat in
Utter-Pradesh in December 1944. At the
beginning of the last war there were ten
radiologists authorised for undivided India.
By January 1946 the number had increased
to 133 Indian and 24 British radiologists and
in addition, 67 other X-Ray departments
were run by general duty medical officers.
It is interesting to note that today the Indian
Radiological Association has a  total
membership of about 250 serving a country
of 360 million people.

War in a sense is perhaps a greater
challenge to medicine than to other sciences
because the original motive that guides men
and women into the field of medical research

or indeed into any research is a desire to °

reduce human suffering. We have not been
slow to accept this challenge because a task
which faces all Service branches during
post-war year is the study of lessons learned
during the war. We look to the development
of nuclear power for peaceful purposes such
as motive power for the transport of war
casualties and the casualties of civilian
defence, the cold sterilisation of surgical
instruments and dressings, the preservation
of food and supplies by gamma rays and last
but not least the use of these new and power-
ful tools in the alleviation of human suffer-
ing. Service specialists are members of three
professions, the profession of soldiering, the
profession of doctoring, and the profession
of radiology. Unlessthey attain a reasonable
standard of proficiency in all three profes-
sions thay have failed in their duty. Similarly

our civilian colleagues will have failed in
their duty if they are not doctors first and
radiologists afterwards.

In a poorly developed country like ours
it is but natural that we should look to the
State to organise large medical centres and
provide employment for doctors. *In this
matter the contribution of the private sector
should be no less than that of the public
sector and the duty of the State should be
restricted to that of inspection and supervi-
sion and the provision of financial assistance
wherever necessary. In the United States
of America we have the example of Mount
Sinai Hospital in New York City, which is
a private institution and also one of the
finest medical centres in the world. In our
country the House of Tatas, long known for
their patriotism and generosity have establi-
shed the well known Tata Memorial Hospi-
tal in Bombay. In Calcutta the Chittaranjan
Seva Sadan and in Vellore the Christian
Medical Centre are further tributes to private
enterprise. In the latter case however the
motivation Is controversial. Although it is
true that the priest comes in only when the
doctor gives up there is a school of thought
which says that the physician who would
look after the somatic walfare of an  indivi-

dual should also have an insight into his -

spiritual welfare. This may also be the
back-ground of some of our ancient systems
of therapy such as Yoga. I express the hope
that private agencies may establish a large
number of medical centres evenly distributed
for the maximum benefit of the population
living far from the State capitals.

The present status of Indian radiological
literature is reflected in the Souvenir number
of the Indian Journal of Radiology published
in 1956 on the occasion of the diamond-
jubilee of the discovery of X-rays. There
are 63 original aﬁicles on every conceivable
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aspect of radiology all contributed by well-
known authors from a large number of
ff)reign countries. The only Indian contribu-
tion would appear to be the preface by Dr.
K. P. Mody of Tatas and the foreword by
Rajkumari Amrit Kaur. This is in striking
contrast to the status of Indian literature in
phyiscs as reflected in the book called
*“ Nudlear Explosions and their Effects”
written in 1956 by Dr. D. S. Kothari and
his colleagues in the Defence science
Organisation. The book speaks for itself
because it is already in its second edition
within three years. In this context one

cannot fail to mention the monumental :

work of the Japan Society for the Promotion
of Science published in Tokyo in 1956,
There is not a single foreign contributor in
this work entitled ‘ Research in the Effects
and Influences of the Nuclear Bomb Test
Explosions”  covering  the subjects of
*“ meteorology,”  ““ physics,” *“chemistry,”

LT3 M b2 <c 3
genetics, ~agriculture,”  “fisherjes

. . .
science,”  ““economics”  and  ““ medical
science.” ‘

I am proud to welcome Dr. K. P. Mody
the first Indian radiologist and the second
Indian to be awarded the Acharya Jagadish
Bose Memorial Medal, Dr. R. F. Sethna who
has recently returned from Burma where
he was assigned as a Consultant Radiologist,
by the World Health Organisation and
Dr. Manjunath Rai who was my post-
graduate teacher in surgery in the days when
radiology was not yet an attractive speciality.
Time does not permit me to mention all the
distinguished visitors, respected teachers,

colleagues and friends who are present here
today.

I hope, ladies and gentlemen, that your
visit to this city which is not as attractive as
some of the cities of our vast country may
yet be both profitable and enjoyable and
that you may take back with you pleasant
memories of your short stay among us.
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BY
Dr. R. F. SETHNA, m.B., B.S., D.M.R.E. {Camb.)
13th Indian Congress af Radiology, Poona—1959.

Your Excellency, Shri. Sri Prakasa,
Dr. D. P. Sethna, Surgeon-General to the
Government of Bombay, Distinguished
delegates Ladies and Gentlemen.

Shri. Sri  Prakasa, it gives me great
pleasure to thank you for graciously con-
senting to inaugurate the 13th Indian
Congress of Radiology by specially coming
from Bombay in spite of your multifarious
activities. I extend to you a hearty welcome
on our behalf. This is the second time, that
the Association has been so honoured as you
had also inaugurated the 8th Session of our
Congress in Madras in 1954.

In hope that your link with our Associa-
tion for the 13th Congress will prove very
auspicious and fruitful in the year to
come. .

I am sincerely grateful to all my colleagues
and appreciate the honour they have
bestowed upon me by electing me to the
highest office of this Association.

I am happy to beholden to my colleagues

for this honour, not for my humble self, but .

for the profession of Radiology. In my 30
years of association with the science of
Radiology, I may state that it has not made
the progress it should have made. We have
to face many obstacles, wait and just keep
on working—or fighting for its betterment.
To-day we have reached a respectable
standard, (still far behind), and it is my
cherished desire to work for, and see the
progress of this greatly advancing branch
of science in our country.

Natural and Man-Made Radiation
Hazards

The advent of Atomi¢ Age has brought
in its wake highly complex problems for the
human race of which the subject of somatic
and genetic hazards has aroused great
interest in the public.

In the WHO publication of January,
February 1959, under the heading “FEAR
—Disease of the Atomic Age’ appears
the following :—

“Thus, the risk of being killed in
an automobile accident, which is
immediate and visible, and the danger
from tobacco, which is delayed, both
appear as much real and credible
threats than the dangers of radiation,
yet most people continue to drive and
smoke without apprehension. It has
been suggested that the peculiar
qualities of radiation are that it is
invisible, unheard, unsmelt, untasted
and unfelt, apparently infinitely
powerful, yet springing from an almost
infinitely small source, and—as far
as the individual in concerned—
uncontroilable.”

The National Academy of Sciences of
U.S.A. and the Medical Research Council
of Great Britain published their reports on
the subject in 1956, both of them are in
general agreement regarding their ultimate
findings. The Report of International study
group convened by WHO, on “Effect of
Radiation on Human Heredity ” was

Dr. R. F. SETHNA, a8, 8.5, D.M.R.E. (camb.)
President, 13th Indian Congress of Radiology, Poona—1959.
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published in 1957. Medical and Radio-
logical Journals have been flooded with
articles on this subject. The news agencies,
not to be outdone, have been in the fore-
front and have aroused great public interest
and anxieties, fears and confusion in the
public mind by scare-headlines, such as
¢ Atomic Suicide,” ¢ Danger to Generation
Yet Unborn’ and ¢ Radio-active danger to
Water and Food supplies’. In this respect as
purveyors of news, sensational or otherwise,
Jjournalists hold a very responsible position
as connecting links between the scientists
and the public, and though public education
is highly desirable, the news that is liable to
- produce public concern and adverse effects
on their morale and mental health should
receive rational treatment.

A spécial number of WHO publication
on “The challenge of Atomic Energy”
states, ¢ The peaceful potentialities of nuclear
energy are immense, but so are the dangers
inherent in its misuse ’.

The dangers exist to an appreciably
greater degree in this country from man-
made radiations. The indiscriminate practice
of Diagnostic Radiology by untrained
physicians and lack of appreciation, and
ignorance of realities of radiation hazards
call for bold and timely action by the
Radiologists with the help of the Central
Government, in the form of legislative
control for the safety of the public.

The most important radiation hazards to
the human race are derived from artificial
or man-made radiations. The list comprises
of:

{(a) The Radio-active fall-out from the

explosion of nuclear devices.

() Occupational exposure of medical
practitioners, radiologists, dentists, nurses
and certain workers engaged in industry,

A

education and science dealing with radio-
active materials.

(¢) Medical use of X-Rays and radio-
active substances in the detection, diagnosis
investigation and treatment of - human
diseases.

Of these three groups, the medical use of
radiation is of utmost importance to the
medical profession in relation to somatic
and genetic hazards. '

Somatic ill-effects

Some authors have stressed the importance
of increased incidence of leukaemia amongst
Radiologists and in patients treated for
ankylosing spondylitis. Others have report-
ed the development of thyroid cancer in
children treated by X-radiation for thymic
enlargement and occurrence of bone sarco-
Other ill-effects produced following
ill-considered  radio-therapy, are chr.
radio-dermatitis years after irradiation,
marked keloid formation as a result of
irradiation for acne and severe oedema of
face shortly after irradiation for mycosis
fungoides. Lastly, there has been a big
controversy regarding ageing effect of radia-
tion amongst Radiologists and shorter life
expectancy resulting from it.

mas.

The radio-therapists have now restricted
treatment of ankylosing spondylitis to those
cases which have failed to respond to any
other form of treatment. The radiation
treatment of enlarged thymus has been given
up and recent advances in radiation technic
have practically eliminated all other radia-
tion hazards.

Court Brown states, “Recent work has
demonstrated a significant increase in the
mortality from leukaemia amongst persons
treated with X-Rays for ankylosing spondy-
litis.”” Tt is therefore very desirable that
X-Ray therapy in this condition is restricted
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to those cases which have failed to respond
to any other form of treatment.

Genetic ill-effects

The possible consequences of genetic ill-
effects of increased mutation rate have been
described as gross mental and physical
defects in infants and embroyonic, infant
and early childhood death.

Some of the measures adopted may be
enumerated for the benefit of untrained
physicians practising Radiology.

(@) All out-of-date open type of X-Ray
tubes especially thgse with lead-glass protec-
tive bowls should be discarded.

() More careful and rigorous use of
multi-leaf diaphragms, filters (3 mm. total
filtration in the tube window) and protective
shields for gonads especially in children and
young adults.

(¢) X-Ray examination to be restricted
according to requisite indications, and
performed only when essential in cases of
pelvis and hip-joints in age groups extending
from infancy to the age of 40 years. Repeat
examinations to be avoided.

(d) Fluoroscopic examination of child-
ren to be discontinued as a routine procedure
in all cases, as the time taken to perform a
proper study of struggling children increases
gonadal exposures.

(¢) Fluoroscopy should only be done
after proper adoptation of the eye to dark-
ness. To a skilled Radiologist, the period of
screening should not exceed per patient
more than 10-15 seconds in chest work.

I’

(/) The question of pelvimetric exami-
nation of pregnant women has to be
performed only when absolutely necessary,
However, in many cases in this country,

the information gained outweigh the genetic
radiation hazards. If performed judiciously,
three radiograms suffice to obtain all neces-
sary information. Al filtration, Brass-wedge
filters for lateral views, fast intensifying
screens, high speed films and high K.V.
technic has reduced exposure to the surface
of the patient by 85 per cent. prior to intro-
duction of these modifications.

For further information, all those who are
interested should make a thorough study of
an article entitled “ Practical suggestions for
Reducing Radiation Exposure in Diagnostic
Examinations” by L. S. Taylor, published
in “Radiology *~—(December 1957, Vol. 78,
No. 6).

The widely circulated Indian Medical
Journal will be conferring a great boon on
the public if the article is reproduced in one
of their issues for enlightenment of its
members practising Radiology, the majority
of whom are untrained in this subject.

In this country radiation hazards from
radiation therapy are considerably less than
those prevailing in highly developed foreign
countries. The reasons are not far to seek.

Radio-therapy is practised exclusively in large

towns by skilled radio-therapists in medical
institutions and in private practice, and
offers no glittering reward of easy monetary
gains to un-trained physicians, due to very
high cost of the Therapy Units and the
limited field of its application.

In this respect, diagnostic radiology
attains paramount importance as it affects
both the Radiologist and much more import-
ant, the patient, especially the age group
from infancy to about the age of 45 years.
The fully trained skilled Radiologist, fully
conscious of his responsibilities has taken all
precautions and devised measures to protect
his patient from radiation hazards in all
countries, so that the public heed entertain
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no fear to their health. In very few cases,
the small attendant risk are far out-weighed
and justified, because without these diagnos-
tic aids the patient’s health and life would
otherwise be jeopardised. Wendell Scott
very rightly remarks, ¢ Without diagnostic
radiology, medicine would descend behind
an impenetrable curtain.”

Radiolegical Education

In the forefront of the urgent problems
confronting Radiology, is the one relating
to pre-clinical, clinical and post-gradunate
training. There are two distinct trends in
post-graduate training. One school of
thought advocates the modern trends of
separation of Radiodiagnosis and Radio-
therapy for training and practice. The other
school still clings to the out-moded methods
of combined course of study and practice,
especially in this country.

Prof. Gosta Forsell (Sweden) one of the
most famous pioneer Radiologist initiated
this reform about 25 years ago. To-day as

* a result of his deep foresight into the future,

Sweden ranks as the most advanced country
in the world in both Radio-diagnosis and
Radio-therapy. U.K. followed suit in 1945,

. and for that reason Radiology enjoys a very

high status in the medical profession and
the public has benefited by the very high
! pitch of efficient service in Radio-diagnosis
as well as therapy. According to Prof.
Forsell, the man who can practise both
branches of Radiology must be a genius.

- Speaking about Radio-therapy, he stated

emphatically, ¢ A medical man who devotes
his services to Radio-therapeutic clinic must
forsake all else and be willing to devote life
and soul to Radio-therapy.”” Since then
Radiology has made phenomenal progress
in both its branches. On that calculation,
the man who can practise both branches of
science efficiently must be classified a super-
genius.

)

In U.S.A. and other foreign countries,
the duration of the combined course is of
four years in well established Radiology
Departments in large medical Institutions.
Even then, after qualifying as Radiologists,
a large majority of them practise either in
diagnosis or therapy. Dr. Leo Rigler,
President of North American Society of
Radiology and a world famous Radiologist,
who visited this country with WHO team in
1953 in a personal communication, states,
“] am in agreement, that radiation diagno-
sis and therapy should be separated. In
United States, we have not yet accompli-
shed this because of practical considerations.
There are so many small hospitals and
institutions which require a Radiologist,
but cannot afford two, so that the two
specialities are combined in one. In recent
years, the American Board of Radiology
has taken some steps, which will tend to
increase the separation of the two fields
even from an educational standpoint. I am
confident that this trend will continue in
the future.” '

In this country, majority of small town
hospitals do not even possess an X-Ray
Unit—Ilet alone a Radiologist. If the small
town hospitals do install a unit, it is of small
capacity, partly run by medical men in the
grade of Assistant-Surgeons and sometimes
by self-trained technicians. Radio-therapy
is concentrated in few large towns. For
genuine Radio-therapy, iwhich means both
X-Ray, Radium and Radio-isotope
therapy, all the following factors are
essential :—

(1) Radio-therapy needs the help of a
specialised team of non-medical personnel
and technicians, of whom a ¢Radiation-
physicist * is indispensable.

~ (2) A Radiation-biologist is another
important link. Radio-therapy requires cen-
tralisation to big towns serving substantial
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population groups from surrounding
country side.

Radio-diagnosis on the contrary requires
decentralisation to provide on the spot
service to patients, some of whom cannot be
moved to some distance without jeopardi-
sing their lives, and so are an essential asset
in any small town hospital for efficient
medical service.

This is the crux of the whole problem,
why so many in every country specialise in,
and practise Radio-diagnosis as campared
to Radio-therapy. The scope of service
in Radio-therapy is extremely limited
and offers limited future prospects of
advancement.

The recent appointments of D.M.R.D.
(Eng.) and other foreign trained Radio-
logists to the Government Hospitals, will
bear testimony to marked improvement in
Radio~diagnosis and also in training. The
D.M.R.E. (Bombay Univesity) students
have repeatedly complained very bitterly,
that they have perforce to devote some-
time to Radio-therapy, which valuable
time they could devote better by concent-
rating solely on Radio-diagnosis if the
Diplomas are split up.

Since Radio-diagnosticians are in great
demand the syllabus of study of two years
duration, which passed the Bombay
University Senate stage, should be intro-
duced at an early stage, if we have to meet.
the supply of such well-qualified Radio-
diagnogticians.” Since this address was
completed, I am very happy tostate that
the Bombay University which is the pioneer
University in the country in the introduction
of modern methods of education has finally
decided to split the Diploma for which it is
to be heartily congratulated. During the
recent Congress Session, every national
leader agreed that quality should not be

i

sacrificed to quantity. Radiologists of poor
quality are mass-produced. If the Radio-
logists of sub-standard quality are mass
produced, the quality of radiological service
to the public will remain low, and
continue so for successive generations. It
will lag behind still further as this Science
is advancing at a phenomenal rate. One
does not expect mass-produced poor
quality teachers to improve quality of
training and practice.

In his Presidential Address to the 64th
Session of the Indian National Congress.
Shri Dhebar remarked, ¢ The colossal task
of levelling up of those who below the
standard of life was awaiting India.”
Continuing his speech he declared, “ Time
is running aginst us, and we have to make
good the back-log of an age, and catch up
with the world which is not running, but
flying at a terrific speed. ”’

The Indian Prime Minister-in a recent
speech declared, “ We have to catch up not
only with the progress that has already been
made by other countries, but also to keep
abreast of the leaps of progress they are
making every day.”

Since there is a very great demand for
skilled Radio-diagnosticians in this country,
it would be essential to concentrate on this
particular branch of Radiology, to render
efficient diagnostic service which is rarely
available to clinicians in small towns where
X-Ray Units are being installed in greater.
numbers. It is very unfair to hold Radio-
_diagnosis to ransom by Radio-therapy, and
check its' natural progress because of
paucity of facilities for training in therapy
and lack of trained personnel.

Those who are genuinely interested in
Radio-therapy in all its aspects, should
either be selected from the rank of Surgeons
or must have at least some requisite surgical

H
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skill as a-last resort. They should be sent
abroad to famous Radio-therapy centres for
at least a period of three years to receive
intensive training in all the modern
methods of Radio-therapy including Radio-
active isotopes. But unless a job is assured
and the remuneration paid to them on
their return after receiving training is
adequate, and future prospects of advance-
ment bright, no good student will ever take
up this career just for the love of it.

Two Surgeons from each of the big
towns in the country where all available
material for practice of Radio-therapy has
already been installed will meet the want
of future trainees, on their return, to this
country, and a solid foundation laid for
research and treatment on the most scientific
basis. One can quote the case of Neuro-
surgery in this respect, which has recently
made slow but very sure progress in
Bombay and some other centres in the
country.

Another important point to remember is
that Radio-therapy will not progress along
right lines, unless and until Radio-therapy
Department is allotted beds in an institution,
where the Therapist can pick and choose
his cases independently of any interference
from his surgical colleagues, free from

‘dictation as to the amount of dose to be
administered and how best to treat the case.
The Radio-therapist will certainly need all
co-operation from the physician and the
pathologist. The team will be completed by
Radiation Physicist and - Biologist. The
former is indispensable in any Radio-therapy
centre. Radio-therapy cannot be conducted
as an out-patient treatment in a large
majority of cases in cancer hospitals, as
many of them (75%) well advanced, and
beyond the scope of radical or mostly muti-
lating surgery, are sent to the X-Ray Depart-
ment for whatever palliation is possible. As

\
long as surgeons who are wedded to the art

of surgery as the only panacea forall human
ailments, especially in cancer patients, and
control the choice of treatment, the status
of Radio-therapwwill never advance in this
country to that obtained in highly advanced
foreign countries.

It is deplorable that the wrong policy of
the State Government of limiting the retir-
ing age of Post-graduate teachers to 55 years
is still persisted in, even when it is realised
that there is great dearth of experienced and
mature teachers keenly felt in all educational
institutions. There is no denying the fact
that medical men, in practice and teaching,
rcach their zenith at or just before that age
and therefore the age of retirement in all
highly developed foreign countries has been
fixed at 65 years. If the Central Government
and State Government ministers are deemed
capable of discharging their highly respon-
sible tasks upto the age of 70 yearsand more
and the High Court Judges upto 60 years of
their age, it is difficult to understand the
reasoning why the same sane policy is not
pursued in the case of other Government
service personel.

Another very important point stressed by
Dr. Jivraj Mehta, the Finance Minister to
the Government of Bombay at the recently
concluded Medical Education Seminar held
by the Medical Council of India, of appoint-
ing the post-graduate teachers, especially
the Professors in their respective branches,
on a full-time basis requires serious conside-
ration. In that case, it is felt that to attract
the right type of persons to hold these highly
responsible posts on which depends the
future progress of medical. science, the
remuneration should be attractive or ashigh
as that paid to the Chief Secretaries to the
various Government Ministries. It is very
well to sermonise to the Medical Profession
in and out of season, about the nobility of
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their profession and thé need to sacrifice for
the progress and medical relief the country.
The object is very laudable but it is very
difficult to understand why medical profes-
sion should be particularly singled out for
that purpose. Medical men do continually
sacrifice a lot without any advertising but
there should be some reasonable limit
to that.

The great barrier to the rapid progress of
overdue educational programmes in this
country has been the introduction of
unhealthy party-politics, institutional jealou-
sies, and personal rivalries. It happens
sometimes therefore, that long overdue
reforms, however beneficial, are treated on
party-lines and spiked.

Education in radiation hazards

The WHO, in its publication, ** Challenge
of Atomic Energy” commentating on the
great need of spread of knowledge of radia-
tion hazards, emphasizes, *there is at
present an insufficient number of institutions
where an adequate training in genetics can
begiven.”” The group believes that ¢ Medical
under-graduates should all receive training
in genetic, and the teaching should be
co-ordinated with that in Radiology, and in
the use of radio-active substances in
medicine, so that the genetic hazards of
diagnostic and therapeutic procedures are
throughly understood.”  “Medical men
trained as Radiologists should have specific,
more advanced instructions in genetics.”

The group also emphasizes the necessity
of such training to all Health Physicists,
Radiological Physicists and Technicians and
others involved in the use of radio-active
material and other forms of radiation.

Other authorities on the subject have
advocated the great need to include the
study of this subject for medical officers of
health and their staff and those responsible

for environmental health. It already forms
part of the curriculum for the Diploma of
Public Health in U.K. and wherever, it is
not included in Diploma of Public Health
Courses, its urgent introduction is essentials
especially in Bombay due to the erection of
Atomic Energy Reactor at Trombay.
Constant and efficient monitoring of the
atmosphere for accidental release of radio-
activity and speedy detection of contamina-
tion of water, food and milk supplies is vital
for the population, and for that work
local health authorities should be mainly
responsible.

Radiological Practice

General Ne Win, Prime Minister of the
Union of Burma addressing the 7th Burma
Medical Conference about Radiological
practice, said, ¢ District Medical Officers
had asked for good equipment, yet many
were unable to use it properly. It was sheer
waste for a doctor who knew nothing about
such a precision instrument as an X-Ray
plant to manipulate one.”” Concluding, he
remarked, “ Don’t tackle a job that you do
not know because you are dealing with life.”

However, there is no denying the fact
that the population faces grave dangers
from some untrained physicians, be they
consultants or general practitioners, by the
abuse of Radiological practice performed
by them. This menace is ever growing in
this country as there is no: legislative control
of indiscriminate practice of this highly
specialised Science. In many such cases,
X-Ray examination is totally un-necessary,
and very often of poor diagnestic quality.
Medical profession is not exempt from

including amongst its members those whe

succumb to lure of méking easy money,
since a small investment in an X-Ray Unit
which is easy to manipulate brirgs in a good
return directly and indirectly as the illiterate
and semi-literate class of people are. dazzled
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by its presence which is sometimes freely
advertised by various dubious means. Posses-
sion of an X-Ray Unit by one general
practitioner arouses competition in another
one in the same locality, so that if Dr. A has
it. Dr. B must have it also and then Dr. C,
and so the vicious pattern is repeated in
different localities, totally unchecked and
un-controlled by any legislative measure.
That does not mean that Chest Consultants
and Orthopaedic Surgeons and others, genui-
nely in need of X-Ray Units should not
install them, to give them aid, which is
essential in their particular line of work,and

- who know the limited potentialities of their

X-Ray Units, and restrict themselves to
their own field of work, and also are fully
aware of the radiation hazards. But the
number of such genuine Consultants is
strictly limited who do not abuse the practice
of Radiology, but use it for the purpose of
welfare of their patients.

Radiology Bill

* To regulate the profession of Radiology
and make provision with respect to radio-
active substances and certain apparatuses
producing radiation >, commonly known as
* Radiology Bill ’, framed by the Indian
Radiological Association at the request of
the Health Ministry, Government of India
in 1952, was indefinitely shelved due to the
stiff opposition from the Indian Medical
Association, on the very flimsy plea that
“the Bill encroached on the fundamental
rights of medical men to practise any
branch of medicine”. The paramount
interests of the patient which should be
uppermost to every medical man were thus
relegated to the background, and the
narrow selfish professional interest of
medical men given preference. A most
unfortunate and untenable stand indeed !

Dr. K. P. Mody, one of the most respec-
ted members of this profession, a Past-

\
President of this Association and an ex-

Editor of the Indian Journal of Radiology,
commenting on this subject in the November
1956 issue of the Journal, remarked, “It
was the tragedy of the first magnitude and
a sad chapter in the history of medical
profession in our country, that opposition
should have come from a responsible body
like the Indian Medical Association.
Instead of pulling their weight in favour of
the Bill, they presented strenuous opposition
and brought about its downfall.”’

However, there are signs that the Indian
Medical Association now realises the grave
urgency of the problem, and is willing to
withdraw its opposition to the legislative
measures. Commenting on the imperative
need to appoint an All-India Body for
Control of Radiological practice and instal-
lations, the official organ, Journal of the
Indian Medical Association remarks in an
Editorial published in 1936, (Vol. 27,
No. 2), “ The Body must see that it is only
the qualified who are allowed to install and
run X-Ray apparatus”. If ¢ Qualified *’
means qualified Radiologist, then the
Journal deserves hearty congratulations, for
so graciously admitting the wrong stand
taken by the Indian Medical Association.
Itis presumed from press reports that the
Medical Council of India has also taken
notice of the desirability of legislative
measures.

Those who still cling desperately to their
untenable opposition by publishing exten-
sive irrelevant statistics of conditions
prevailing in foreign countries which are
highly advanced in this science, appear to
bein a minority. These laboriously collected
statistics serve no useful purpose, since the
knowledge and awareness of the radiation
hazards bear no comparison to the blissful
ignorance of this science, to the large mass
of illiterate and semi-literate population,
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and which also prevails amongst some un-
trained physicians practising Radiology.
"It is equally futile to reach highly mislead-
ing and unfounded conclusions based on
"those foreign statistics when it is realised
that elementary medical relief i3 non-
existent in vast areas of this country.

It is quite immaterial 1o this Association if
any other medical Association now desires
to claim the dubious distinction in proclai-
ming, “We did it ”’, if the most cherished
desires of the Radiologists to protect the
public from the abuse of its practice are
fulfilled in the shortest possible time. The
question brooks no delay since the hazards
are ever increasing at a fast rate.

The Medical Division of the Atomic
Energy Establishment has been rendering
very useful service of ‘ monitoring” to
check radiation received by the staff of
X-Ray Departments at a norminal cost, It is,
however regrettable, that very few hospitals
in Bombay are taking advantage of these
excellent facilities provided to protect their
staff against radiation hazards. In all about
65 hospitals only take advantage of it in this
country. Itshould be made compulsory in
hospitals managed by the Government and
the  Municipal authorities. Outside
Bombay State, “ monitoring”’ system for
the personel must be practically unknown,
It would" be very useful information if the
authorities of Atomic Energy Establishment
widely publicise to all hospitals the urgent
necessity for it to protect their staff from
ill-effects of excessive radiation.

Manufacture of X-Ray Equipment

After the conclusion of extended prepa-
“ratory work, three Indian Companies
having the assurance of collaboration with
established and experienced foreign manu-
" facturers, have received the required
Manufacturing Licence from the Govt. of

India. That means work in connection with
actual construction of X-Ray Equipment in
this country is about to start. Itis well
known that X-Ray Equipments have a
rather wide range of types according to
performance and ways of application. In
order to come to visible results as soon as
possible and to meet the immediate require-
ments of the country, if was decided by the
Government of India to establish a so-called
phased-programme of manufacture which js
to secure economical results together with
an organic development of this new
industry. '

The idea behind the phased programme
is also to invesigate the possibilities which of
the initially imported materials and compo-
nents can gradually be manufactured in the
country, respectively to encourage work on
designs for this equipment with an empha-
sis to use materials and components already
available in the local markets.

As quite a number of components (Such
as Tubes, Screens, H.T. Cables, etc.} are
generally products of specific industries the
manufacture of these parts can be introduced
at a later date only. A considerable number
of components should be increasingly manu-
factured in the country in the next about
5 to 6 years and it can be expected that the
three Manufacturers with the help of the
Government will be in a position to intro-
duce this new industry with the double

purpose of supplying Indian made X-Ray _

Equipment and at the same time saving
substantial amounts of foreign exchange.

The three firms in question are Messrs.
Radonhouse in Calcutta, Messrs. Escorts in
Delhi and Messrs. Siemens in Bombay,
Radonhouse, this old Indian Company is
increasing its activities and has made
arrangements with a French company in
order to make certain types of units. Messrs.

§
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Escorts too have established relations with
the U.S.A. firm Westinghouse Electrics. The
Yvell known Siemens Equipments will be
mtxjoduced by the third Indian Company.
* Siemens Engineering.” The assistance of
the same gives us the promise that the units
manufactured here will be of up-to-date

design and of the required high and reliable
quality.

It is therefore to be hoped that with the
efforts of these three companies only, equip-
ments for specialized used will havé to be
tmported from abroad not before long.

'So many important subjects have been
discussed that it is apt to conclude this

address 'with a question from Edmund
Burke :

“ Those who would carry on great public
sch.cmes must be proof against the worst
f;%tlguin'g delays. the most mortifying
.dxsappomtments, the most shocking
insults, and, worst of all, the presum-

ptuous Jjudgment of the ignorant upon
their designs.”’

Lastly, I offer my sineere thanks to Dr
M. S. Dikshit and the members of thc‘
Reception Committee and all others who
have worked so hard to contribute to the
outstanding success of this Congress.




Association Banquet

Message from the President: Dr. R. F. Sethna
Read by Miss. J. R. SETHNA.

Lt. Col. Rebello, Distinguished Delegates, Ladies and Gentlemen,

me great pleasure in addressing you all on my father’s behalf.

f gives mittee and the Central

I offer my sincere thanks to the Reception Com ,
Council for granting me the permission to address you all.

My father has sent the following message :—

1 am very keenly disappointed that I have been unable to welcome

- . . <
you all in person and to address you on this festive occasion—but my thought

are all with you.

Mayv I put in an earnest plea that we close our ranks, btlxif'y ourfp;r;zr;z}
diﬂ'erences‘and work in unison for the sole purpose .of 'the we ar;u t0 -
logy. I may have made some mistakes,. no one is 1mmun(.3,t. ut my s
intension in all that 1 have done during my close as}sl(?c1sal i0 e
Profession and the Association has been. the 'betterment oft 1sd fxegzv.()t_e i
logy can only progress along the right lines if we are prepared to

of our time and energy for that purpose.

It is extremely difficult, and takes a long time t? build up an}'ll'i}}llx()rlsi
from scratch. It is very, very easy to destroy the same, mn 2 mo;ngxt. The
who work with a single-minded purpose to ad.vancc the good. o t u:)nmé Y,
always leave behind grateful memories—cherished for generations to come.

1 heartily welcome the presence of the AI‘II.ICd Forces Medical Serv:;cs,
and for their valuable contribution to make thls'Con-gress an olutstanlmig{
success. I can assure them that we, civilian Radiologists will always loo
forward to their participation in all such future Congresses.

1 offer my sincere épologics to all of you for the cancellation of rrl;y
dinner, and for the inconvenience caused to you. Some day I hope I may be
in a position to make amends for this unavoidable lapse.

I close this message to you all with a fcrven? prayer that Radiology 11n
this country, in the near future reaches the same high sta_ndfird that prevai ;
in highly developed foreign countries, and that the Assoc1at.10n prospers, an p
some day we may be in a position to hold an International Congress o

Radiology in our Country.”

Trank You.

Abstracts of Radiological Literature

Tuberous Sclerosis : MacCarty & Russel : Rad.
Dec. °38, pp. 833.

It is a rare familial disease of defective
ectodermal development affecting many
systems. The classical triad consists of mental
deficiency, epilepsy and sebaceous adenomas
of the face, In 1880 Bourne-Ville first
described ¢ potato-like * nodules throughout
the brain cortex. They are pale, slightly
firmer than the cortex, and upto 3 cms in
size and consist of giant nerve cells, glial
elements and large astrocytes. Others lesions
are subepidymal tumour- masses, usually in
the lateral ventricles, may fill them and
consist mainly of glial cells and giant
astrocytes. Malignant degeneration in the
form of glioma has been recorded. Con-
genital tumours of the retina, ¢ phacomas’,
are also seen. Besides face, (a) thickened
skin (shagrin skin or peau de chagrin), over
lumbosacral region, (b) subungual fibroma,
small red proliferations at the sides of the
nail, (c) Cafe-au-lait spots and vitiligo,
and (d) subcutaneous nodules resembling
fibromas, are also seen. Other congenital
anomalies seen in the families of tuberous
sclerosis are hairlip, polydactylism, spinabi-
fida and congenital heart diseases.

Radiologically intracranial calcifications
are seen in 609 occupying the cortical
nodules and frequently in subepidymal
masses. Rounded sclerotic patches in the
inner table may be seen in 40%,. Ventriculo-
grams shows filling defects. Hands and feet
show characteristic cysts in the phalanges
and new periosteal bone in the metatarsals.
Sclerotic patches are also seen in vertebrae
and innominate bones. Rarely pulmonary
involvement occurs with overgrowth of con-
nective tissues and cyst formation giving

10

retilcuar pattern and honeycombing. Chronic
hydrocephalus may develop and if acute,
malignant change may be suspected.

B. N. Khanna, Kanpur.

“Recurrence After Resection For Bron-
chiectasis . Chesterman, J. T. The
British Journal of Surgery. September,
1957. Vol. XLV, No. 190, P. 155-159.

The paper is based upon 245 consecutive
cases involving 273 resections, all of which
were followed up for at least three years.
Postoperative bronchograms were taken in
clinically suspicious cases. There were 19
cases of recurrence in 203 resections, making
an incidence of 9 per cent. All these 19 cases
occurred below the age of 18 years. No
recurrence occurred in the series in cases
above the age of 18 years which comprised
about half the total number of resections.
Recurrence always occurred on the operated
side. Recurrent bronchiectasis was nearly
always cystic in nature rather than cylinde-
rical, whatever was the cause. The sex
distribution was not significant.

Collapse due to airlessness (8 cases) or
fibrosis (4 cases) resulting in incomplete
postoperative expansion, chroni¢ infection
in fully expanded lobe (2 cases), acute
necrotising infection (2 cases) and post-
operative tuberculous infection of the pleura
(3 cases) were thought to be the causes of
recurrent postoperative bronchiectasis. The
two cases with acute necrotising infection
died of acute widespread tuberculosis after

further surgery. The three cases of tuber-

cular empyema and the two other cases who
developed tuberculosis after further surgery
did not show evidence of tuberculosis in the
first resection for bronchiectasis.
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Prevention lies in selection of cases for
operation, in the operation itself and in the
postoperative treatment. There should be
very strong reasons for operating on children
with allergic manifestations or gross defor-
mity of chest wall. The operative technique
should be precise and also operation time
should not be long and collapse should be
treated by vigorous physiotherapy, correct
antibiotic treatment and bronchoscopy.

M. L. Aggarwal.

“Bronchospasm In Bronchograpy”: Hew-
lett, T. H, Puglisi, A. J. and Bowers, W.
May 1957. The Journal of Thoracic
Surgery, Vol. 33, P 609.

Little attention has been directed toward
the possibility of bronchospasm occuring
during bronchography which suggests that
it is rare. The experience at Brooke Army
Hospital demonstrated that bronchospasm
may account for a bronchogram which is
interpreted as showing bronchiectasis. ‘In a
group of 79 bronchographies, 7 patients
(8-8 per cent) showed bronchospasm and
their bronchograms were interpreted as
showing bronchiectasis, usually bilateral.
The diagnosis was nct accepted on clinical
grounds and the repeat studies showed

" normal bronchograms. Three of these seven
patients were diagnosed to have asthma and
the other four gave histories which were
entirely negative for any factor which would
suggest the possibility of asthma. Increased
sedation and improved topical anaesthesia
were used in repeat bronchographies.
Allergic response to drugs, inadequate seda-
tion, anaesthesia and irritation of bronchos-
copy were felt to be important factors in
production of spasm in the nonasthmatic

individual. The bronchographic picture .

attributable to bronchospasm shows—(1)
_ bronchial dilatation of a hydrostatic nature

occurs within the primary and portions of
the secondary division bronchi, (2) Spasm
of the tertiary and distal bronchi produces a
horizontal obstruction to the flow of the
contrast medium. Consequently the spastic
bronchi do not fill, (3) The normal space
relations are maintained between the first
and second division bronchi indicating
the existence of aerated lung parenchyma,
(4) Bronchiolar and alveolar filling is only
patchy when evident distal to the zone of
dilatation and (5) Proximal narrowing of a
major bronchus is never visualised.

Characteristics “essential to- the broncho-
graphic recognition of bronchiectasis are
(1) Cylindrical dilatation of marked degree
with complete loss of normal tapering
tendency, (2) Saccular areas in direct
continuity with the dilated bronchus, (3)
Crowding of the bronchi resulting from
decreased space occupied by pulmonary
parenchyma of that individual area, (4) A
decreased or absence. of bronchiolar and
alveolar filling, and (5) proximal bronchial
nafrowing may or may not be evident.

M. L. Aggarwal.

PR,

The Differential Diagnosis In The Examina-
tion. Of The Biliary Ducts After
Cholecystectomny By Rolf Kohler. Acta
Radiologica, January 1958, Vol. 49,
page 42. :

The introduction of intravenous chole-

graphy has made possible the examination

of the bile passages even after the gall-
bladder has been removed. During this
examination large number of conditions can
cause 3 shadow lying besides the common

bile duct. Amongst these the most important ’

one is that of cystic duct remnant, because
this may be one of the important " causes of

post-cholecystectomy symptoms. Cholegra-

phy permits study of the stump of cystic
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duct provided the extrahepatic ducts
. become filled and passage to the stump is
unobstructed. Forty ml Biligrafin 209, are
generally injected and skiagrams taken in
oblique position with the left side raised
about 20°. A rounded or oblong accumula-
tion of the contrast medium present lateral
to the common bile duct is produced by
cystic duct remnant. At the time of opera-
tion the cystic duct is tied as close as
possible to the common bile duct but if
there is severe inflammatory changes, pro-
fuse bleeding or poor visibility, a cystic duct
stump is left behind, The shadow of the
cystic duct should be carefully scrutinised
as it may contain stones in it.

Another shadow that may be found
alongside the common bile duct during the
cholegraphic or cholangiographic examina-
tion is due to duodenal bulb. As the dye
enters the duodenum it spreads in both
directions upwards and downwards and

may outline the bulb. But when the patient *

is sufficiently rotated the two structures are
separated. Barium meal examination and
appearance of the mucosal folds may further
help.

Other rare possibilities are duodenal
diverticula particularly if the diverticulum
is situated at the duodenal convexity;

‘ diverticulum of the common bile duct ; and
filling of the remaining portion of incom-
pletely removed double gallbladder.

V. P, Lakhanpal.
: |

s,

Experiments with Cholecystokinin in Chole-
cystography by Bror Broden. Acta
Radiologica January, 1958, Vol. 49,
page 25.

Ivy and Goldberg in 1928 discovered a

gall-bladder contracting factor named -

“Cholecystokinin® in extracts from the
intestines.  Subsequently many authors

carried experiments showing the effect pro-
duced by injecting this substance in man
e.g., Ivy in 1955 showed films demonstrating .
the action of cholecystokinin,

The method is quite simple. Cholecysto-
kinin 2-3 mg. is dissolved in about 20 cc of
physiologic saline solution and injected Ifv
taking 20-30 seconds or more. During this
period the patient is placed in oblique supine
posture with the right side down and this
position is maintained during the entire
investigation. A series of films are obtained
until at least 20 minutes after the injection.
The contraction of the gall-bladder and
contrast filling of the ducts began during
the first few minutes after the injection
and lasted for a maximum of 20 minutes.
This also occurred in cases with gall-bladder
concretions. No severe secondary reaction
was observed, in some cases there was slight
reaction e.g., sensation of heat in the face or
facial blush, general sensation of warmth,
pain in the gall baldder region. The
reaction seems to have occurred when large
amount has been injected quickly. No
reaction should appear with the dose men-
tioned and when injected slowly.

V. P. Lakhanpal.

Use of Air as a Contrast Medium in the
Diagnosis of Intestinal obstruction of
the New-born. By John W. Hope, M.D.
and A, Edward Q’Hara m.p. Radiology,
March 58, Vol. 70, page 349-61.

Obstruction of the upper G. 1. tract in
new-born infants is an emergency and
earlier it is diagnosed better is the prognosis.
The authors calculate that indiscriminate
use of fluoroscopy and skiagram taking does
not lead to any diagnosis, rather it gives far
more irradiation than a set method of
examination given by them. Unnecessary
use of radiopaque material has been
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condemned. Air is the most useful contract
medium in these cases. Most of these cases
have duodenal atresia may be due to
annular pancreas and they present with
projectile vomiting since birth. In such
cases plain film of the abdomen should be
taken in supine and erect position. In most
of the cases you will find air-fluid filled
stomach and duodenum filling upto the site
of obstruction. Skiagrams may be taken in
lateral and upside down position if necessary.
In cases the skiagrams taken in supine and
erect position show little or no air it means
stomach is full of fluid. In such cases fluid
may be aspirated from the stomach with the
help of a soft red rubber catheter No. 8 and
equal amount of air injected, 50 cc of each.
Another set of films should then be taken.
Five cases of duodenal atresia have been
quoted in the article illustrated with - skia-
grams. These were diagnosed by this
technique. Sixth case again diagnosed by
the same technique showed sudden stoppage
of air in a dilated loops of jejunum,
indicating thereby ¢ atresia of jejunum’.
The 7th case reported by the authors pre-
sented with a slightly different history.
Here main feature was distension of the
abdomen in spite of having passed two
muconeum stools. Vomiting was not a main
- feature. In such cases where you suspect
obstruction lower down, air injection is not
necessary. Supine and erect films showed
multiple fluid levels with dilated loops of
bowel. Because of early age atresia of small
gut was suspected and it was confirmed at
surgery. However the problem is different
where there are multiple big loops of gut
and it is difficult to distinguish between the
small and large gut. In such cases after
seeing the supine and erect skiagrams one
may have to resort to barium enema to
know the condition of the colon, ‘

_ Airless abdomen however does not neces-
sarily mean high intentinal obstruction, the

authors quote their 9th case as seven days
old female child who presented with vomiting
and abdominal distension. Supine and erect
films revealed airless abdomen. 40 cc of
fluid was removed from the stomach and
same amount of air injected. No obstruction
was found. Child died two days later of
staphylococcal septicemia with multiple
pulmonary and abdominal abcesses. Air as
a contract medium thus serves the dual
purposes of demonstrating the site of the
obstruction and its absence.

27 skiagrams with discription.

V. P. Lakhanpal.

Relation between Cardiac failure and
Gastric ulcer in the older age Group-
Michall M. Klein and Engene L. Walsh,
672-83, Radiology, Volume 70, No. 3,
‘May, 1958.

The authors saw in six years time 1187 -

new cardiac cases in their hospital and out
of these 370 (31-29%,) cases showed gastro-
intestinal symptoms which were subjected to
x-ray examination and out of these 115 cases
(319,) were positive for gastric ulcer. The
ages of patients examined were between
27 and 92 years with an average are of
63 years. ’

The types of cases exhibiting gastro-
intestinal symptoms were tabulated. Out of
193 patients of Hypertensive heart disease,
17-1%, had gastro-intestinal symptoms with
positivelﬁndings of gastric ulcer in 3:6%, of
cases.

Of 333 patients with arteriosclerosis, 29%
complained of .gastro-intestinal symptoms
with 86%, with positive findings for gastric
ulcer.

In 343 patients of coronary heart disease

3739 showed gastro-intestinal symptoms
with positive radiological finding in 11'7%

)

4]

?f cases. ‘Out of 318 cases of cardiac failure,
irrespective of basic cardiac lesion, 29-69,
had gastro-intestinalk symptoms with 12'4"/0
having positive findings. ’

.F or comparison, 53 consecutive cardiac
faxh.lre cases were examined irrespective of
?)a sic cardiac lesion and regardless of gastro-
intestinal symptoms and 28-3% had gastric
ulcer. :

The gastric ulcer, in these cases improved
fo‘llowing treatment of the cardiac condition
without any specific ulcer treatment. ’

Discussing the-etiologic factors the authors
are ?f the view that as the majority of
gastric ulcer appears in persons of fifty years
or older, which is the age for arteriosclerosis
the'refore it was safe to say that artcriosclc:
rosis was an important etiologic factor.
MOI‘(?OVCI", in such cases of cardiac failure
gastric haemorrhage is not un-common
and in chronic failure gastric ulcers mav
.develop but no bleeding or ulcer was found
in cardiac failure resulting from rheumatoid
or valvular heart disease.

Y. P. Bhandari.

——

John W Hope and Harry R. Cramer. The
Significance of Post-operative Pneumo-
peritoneum in Infants and Children.
Radiology, Dec. 1958, 71 : 797-805.

Post-operative Pneumo-peritoneum is a
normal finding in adults and persists for 7-14
fiays after laporotomy. There is no record
.in the literature about these findings in the
infants and children. Three cases of infants
were seen during 1952-1954 which showed
free. air under the domes after laporotomy.
Taking adult standards into consideration
these infants were watched, but subsequen;
further distension of abdomen necessitated

13

second laporotomy and it was found that
they all had a continuing leak from the
bowel. In order to evaluate the problem of
post-operative Pneumoperitoneum in infants

and children, 19 cases were examined 30-

minutc?s after a complicated and lengthy
operative procedure. Only 3 out of these
had any air in the peritoneal cavity and in

none of these 3, any air was visualised after
24 hours.

I.n order to test the adequacy of Radio-
loglca.l methods of investigation, some air
was ntroduced experimentally into the
Pentoneal cavity following surgery in some
infants and children and it was found that
as little as 10 cc of air can be demonstrated
1n erect or left horizontal decubitus films.

In conclusion, the authors feel, that any
app.reciable quantity of air in the peritoneal
cavity twentyfour hours after operation in
n}fants and children, should arouse suspi-
cion of a continuing leak and a second
laporotomy is probably indicated.

13 Radiographs.

2 Tables.
3. Grover, Delki

———

Edward A. Ten Eyck. Fixed Defects in The
Gall Bladder Wall. Radiology Dec. 58.
71 : 840-846.

Single or multiple fixed filling defects are
seen sometimes in the G. B. wall after oral
c'holecystograms. A short review of the
%1terature is presented. The term papilloma
is reserved for true neoplastic lesions of the
Gall-bladder wall and not applied to choles-
trol polyps and inflammatory hyperplasias.

From 1952-1957, 2544 cholecystectomies
were done, many had pre-operative cholecy-
stograms done and 22 of these showed one
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. or more fixed filling defects. 18 out of these

" had cholestrol polyps but total patients
of cholestrolosis were 121 in this series. So
only 15% were demonstrated cholecysto-
graphically. Polyps are seen only, if not less
than 3 mm. size. Other causes of fixed
filling defects are true papillomas but only
1 case was diagnosed pre-operativaly as
mostly they get masked by associated calculi.
Inflammatory polyps can also give this
picture. One case was diagnosed on x-rays.
Rare causes of fixed filling defects are large,

thick-walled asteriosclerotic -vessel, varices

with associated mucosal cyst and gall-stones
fixed to the Gall-bladder wall. These cases
had a preponderance of women over men as
8: 1. Radiological examination was done
in all these cases with oral Telepaque and a
post-fatty meal and an upright film, fluoros-
copy and spot films in upright position were
taken in all. Tbe following diagnostic points
are considered when attempting to identify
polypoid lesions.

1. Good concentration within the Gall-
bladder.

2. Smooth? round or oval defect.
3. There is no Calcium.

4. No change in postion on repeated
examinations. )
. '
5. When there -are two or more filling
’ defects, their relation remains constant
on repeated examinations.

6. Sizeisless than 0'5 cm. and rarely
greater than 1-0 cm.

7. In upright position, no movement of
the defect.

-
.

8. Tangential view shows the attach-
ment of lesion to Gall-bladder wall.

7 Radiographs.

‘8 Sections.
S. Grover, Delhi.

Willard J. Howland Jr. and C. Allen Good.
The Radiographic Feature of Tracheo-
pathia Osteoplastica. Radiology, Dec,
1958. 71 : 847-50.

Tracheopathia Osteoplastica is a rare,
benign, tumorous condition of trachea and
major bronchi. Multiple osteo. cartilaginous
tumors are formed in the tracheal wall and
project into it, causing variable obstruction.
Itis a benign process but could be pre-
cancerous.

A case is reported in detail with its x-ray

findings in ‘plain chest and tomograms of |

trachea. 4 other cases are presented who
had tomographic and bronchoscopic proof
of diagnosis. Gilbert and co-workers found
in the literature total of 546 cases of
primary tracheal tumours upto 1955. Out

of the 503 lesions in adults, 509, . were

benign consisting of chondromas, osteomas
and tracheopathica.

On tomograms, Tracheopathica osteo-
plastica presents a characteristic picture of
multiple, flat, nodular tumors involving the
lateral and anterior walls of the trachea.
These involve a long segment of trachea and
main bronchii and may show calcification.
Ossification is not visible on x-rays.

The condition is differentiated from
defects caused by external pressure, calci-

‘fied paratracheal nodes, carcinoma and

fibromas of the trachea by tomograms.

6 Radiographs.

*S. Grover, Delki.

*Asstt. Prof. of Radiology, All-India Institute of Medical Sciences, New Delhi-15.
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Advances in Chemotherapy of Malignant
Diseases Edith Paterson :—The Practi-
tioner Oct. 1957-1072-179. Pages
473-480.

Chemotherapy in certain forms of Malig-
nant Disease has a real pldce especially in
disease of Lymphoreticulum. There has
been a steady multiplication of chemical
compounds designed for the chemotherapy
of cancer. Their mechanism of action is
still hypothetical. - In a patient in whom
palliation is the best that radiotherapy can
offer, this may still be the treatment of
choice. The compounds which are effective
against cancer are potentially dangerous
and great care and experience are needed in
using these agents.

The author classifies these. compounds
into three classes.

Alkylating Agents :—A highly selective list
of the compounds used in United Kingdom
are, bis form of Nitrogen mustard (Mustine),
Tretamine, ¢ TEM’, ¢ Thiotepa’, chloram-
bucil, ‘Leukeran’, Busulphan, *Myleran’,
‘Melphalan’. They are mainly used in
chronic Leukaemia and in certain solid
tumours of Reticuloendothelium. Mitotic
division is inhibited and chromosome
aberrations and. genemutations occur.
Real differences exist in the suitable
mode of administration of these compounds
and this determines the choice in certain

diseases. Slight selectivity has been demonst-

rated with some compounds. Stress is made
ot the careful ad justment of dosage.

The Antimetabolites :—The major field
af use of these compounds are in the
management of Acute Leukaemia. The
limitations to treatment are two-fold. Due
toa fairly high turnover of nucleic acid in
alimentary epithelium and bone marrow,
toxic effects on such tissues occur. Resis-
tance to these compounds develops in neo-
plastic cells.

Moiscellancous Substances :—They are mainly
of vegetable origin. Demecolcin (¢ Colce-
mid’) by its inhibiting action on the cells
of myeloid series may be successfully used
in Chronic Myeloid Leukaemia. A few

cases of Hodgkins disease have been found

to respond well Actinomycine C.

The effect of treatment by the combi-
nation of chemotherapy with irradiation is
still sub judice. Corticosteroids in combi-
nation with antimetabolites initiate a good
chemical response. '

In late cases of Hodgkins disease:where
the Alkylating agents are contraindicated
due to Jeukopenia, the corticosteroid treat-

ment has a real place. Following the,

administration there is a genuine improve-
ment in the well being.

Acute Leukaemias.—In patients under age
21, mercapto purine, an antimetabolite,
25 mg/kg. daily by mouth gives good
response. The dosage may be combined in
the initial stage with prednisone. The treat-
ment should be maintained continuously.

- If resistance to the drug is shown, change to |

one of the antifolics. Toxic effects to the
drugs should be carefully watched., Treat-
ment in older patients are usually not
satisfactory. The value of Blood Transfusion
preferably of platelet rich blood has its own
place.’

Chronic Leukaemias.—Myeloid Leukaemia
can be treated with busulphan or demecol-
cine. They seem to have a specific action on
the Myeloid cells. " A maintenance, dose
after the cell count is reduced to a
reasonably normal level, is advised. For
Lymphoid form tretamine, chlorambucil

%

and mustine are indicated. Chlorambucil -

has certain advantages.

Polycythaemia Vera.—Pyrimethamine con-
trols the disease. Leucopenia or thrombo-
cytopenia occuring during treatment are
only transient.
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Solid  Reticulosis.—Radiotherapy is the
treatment of choice especially in localised
cases. In Hodgkins mustine and tretamine
are found to be satisfactory. Follicular
lymphoma and generalised lymphosarcoma
do not respond well to chemotherapy.
Chlorambucil and tretamine are effective on
occasions. *

Malignant  Epithelial Tumours.—ovarian
cancer and Seminoma testes—The compounds
most favoured at peresent are ¢ melphalan’
and ‘thiotepa ’. Melphalan is used in doses
of 25 mg. daily for three or four days.
Dosage of ¢ thiotepa * is 1*8 mgfkg for two or
three days.

Malignant  Effusions.—* Mustine”  after
removal of fluid by paracentesis, dose of
04 mg/kg dissolved in water to a concentra-
tion of I mg per cc., injected into the
pleura has been found successful.

Dr. 8. V. Krisiman,
Nungambakkam, Madras.

¥ The Radiological diagnosis of papillomatous
cholesterosis of the gallbladder.. Samuel
Eric, and Komins Cecil. Br. jJour.
Radiol. July 1957, Vol} 30, Page 356.

The diagnosis of cholesterosis is seldom
made radiologically, its incidence varies
from 8:8 per cent.to 385 per cent. The
association of infection and of gallstones

_ with it is said to be high, but the features
are those of the associated complications
rather than the specific radiological signs of
cholesterosis. '

According to Feldman and Feldman,
cholesterosis of the gallbladder occurs as one
of 2 types (a) diffuse () localised. The
diffuse form has given rise to the apt name
of Strawberry gallbladder. In the localised
form, the lipoid deposits occur around the
base and neck of the gallbladder.

The diffuse form of cholesterosis shows no
diagnostic radiological features, showing
normal concentration and normal emptying.

The localised or papillomatous choles-
terosis shows normal concentration, shows
filling defects, shows normal emptying. The
filling defects may be single or multiple,
varying in size from a pinhead to that of a
pea, aud are fixed to the gallbladder and do
not vary in position in the gallbladder. It is
possible that localised aréas of calcification
in the gallbladder represent calcification in
cholesterol plaques.

The differential diagnosis from gallstones,
which can be shown teo gravitate to the most
dependent portion of the gallbladder whereas
the filling defects do not vary their position
in gallbladder. The radiological appearances
are identical with those of papilloma and
adenoma, and differentiation may be only
possible by histological examination with the
use of special fat stains to demonstrate
cholesterol deposits.

\ Six illustrative cases are recorded.

12 radiographs. 2 photographs. 1 micro-

photegraph. : :
S. X. Deboo.

P

Ochronosis. Thompson, M. M. jr. Am. Jour.
Roentgenol. July 1957, Vol. 78, Page 46.

It is a severe generalized arthritis, with
discoloration of cartilages within ithe body,
pigmentation of eyes, the skin over the bony
prominences and the intima of large blood
vessels, by deposition of ocher’ coloured
granules. The authour presents one case.
There is a fairly high incidence of cardiovas-
cular disease associated with it related .to
the metabloic anomaly.,

In the spire, there was osteoporosis and
accentuation of the normal kyphosis of the

dorsal spine, with ankylosis of the articular
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facets, the space between the vertebral bodies
of dorsal and lumbar spine was narrowed

and there was calcification of intervertebral

discs, most pronounced in the lumbar
vertebrae.

In the pelvis, advanced osteoarthritic
changes were present in both hip joints,
with almost complete obliteration of the
joint spaces and marked sclerosis of the
femoral heads -and the acetabula. The
symphysis pubis was fused, also the sacroiliac
Joints were fused, and there were flocculent
calcifications inferior and lateral to each
ischial tuberosity. The costal cartilages were
markedly calcified. '

The knees showed very extensive osteoar-
thritic changes with osteocartilagenous

‘bodies posterior to the knee joint on

the left side. The hands showed narrowing

- ‘of joint spaces of the phalanges and the

metacarpals and there were many small
cystic areas in the proximal phalanges
adjacent to the proximal articular surfaces.
There was extensive calcification of the
cartilages of both ears.

11 radiographs.
S. N. Deboo.

The Radiolt.)gic aspects of operable heart
disease. IV. The variable appearances
of constrictive pericarditis. , Heinz
Randall., Abrams Herbert L. Radiology,
July 1957, Vol. 69, Page 54.

21 cases, all proved at surgery and all
studied intensively both clinically and radio-
logically, were analyzed.

In 5 cases, tuberculosis was the cause. In
14 cases, there was no history of tuberculosis.
chest injury or acute pericarditis. The early
symptoms were ascites, dysponea, ankle
oedema and orthopnoea. A paradoxical
pulse was noted in 7 cases, and in 11 case,

the heart sounds were diminished. Liver
was enlarged in every instance.

Analysis of the radiological findings in
constrictive pericarditis demonstrated that
there is no characteristic roentgen picture,
and a significant number of cases did not
appear to have a small heart, so that in
spite of frequent descriptions of a small
heart, the cardiac silhouette may appear
enlarged in many cases, and normal
pulsation .may be noted fluoroscopi-
cally and kymographically. Pericardial
calcification was demonstrated in half the
cases reported, the commonest sites were the
anterior, diaphragmatic, posterior, right and
left atrial surfaces. Its presence is certainly
helpful, when constrictive pericarditis s
suspected. Commonly the right ventricle
pulmonary artery segment, and the hilar
pulmonary arteries are , enlarged, and
pulmonary engorgement is apparent.

Despite the weight of opinion and evidence
against rheumatic fever asan etiologic factor
in constrictive pericarditis the question is by
no means closed. Two patients had well
documented histories of rheumatic fever and
had rheumatic valvular disease.

12 radiographs. 2 kymograms.
§. N. Deboo.

Cystic angiomatosis of bones. Gramiak
Raymond, Ruiz Gilberto and Campeti
Frank L. Radiology, September 1937,
Vol. 69, Page 349,

The authors present one case of a rare
form of generalized hemangiomatosis,
producing cystic changes In the skull, pelvis,
ribs and femora. In 4 of the 5 cases includ-
ing one of their own, the humerus, tibia and

scapula contained lesions. Other organs may
also be involved, the spleen is the most

frequerit site.
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The diagnosis is difficult to be established
clinically, even though the bone changes
may be evident. The bone is weakened and
pathological. fractures may occur. Blood
chemical studies are normal. The diagnosis
is established by biopsy, excision of a costal
lesion is the procedure of choice.

- Two varieties of benign angioma are
generally recognised ; capillary and caver-
nous. Hemangiomas occuring in bones are

almost exclusively cavernous; the capillary .

type is rare.

Most frequently recognised are the heman-
giomata of spine, showing increased vertical
striation of the vertebral body. In heman-
gioma of the skull, a well circumscribed area
of rarefaction, with a peculiar honeycomb
appearance is usually seen. In flat bones
such .as the scapula or pelvis, a sunburst
appearance of bony trabeculae extends from
the bonesinto the soft tissues. When cylin-
drical bones are involved, small loculations
containing a fine fibrillary network are seen.
The lesions are identical regardless of the
bone involved, and the cystic spaces show no
evidence of trabeculation. Each is ringed by
a sharply demarcated rim of sclerotic bone,
with no evidence of reactive bone formation
or periosteal lifting. The epiphyseal cartilage
is not affected. Fractures through the cysts
may produce bony deformity.

As surgery may be dangérous because of
hemorrhage, deep x-ray therapy is the treat-
ment of choice for the deep seated heman-
giomas of bones. Depth doses of approxi-
mately 3000r delivered in from 3 to 19
weeks have been used successfully. Curettage
1as been employed for accessible solitary
esions.

6 radiographs. I table. I microphotograph.
' S. N. Deboo.

The value of irradiation in ankylosing
spondylitis.. Howard. N. Br. Jour
Radiolo. July 1957, Page 37].

The author presents results of Radio-
therapy on 455 cases, of ankylosing spondy-
litis, seen in the Radiotherapy department
of University College Hospital Between 1940

~ and 1953, followed up more than 2 years.

The cases were staged into 4 stages,

according to the x-ray findings.

Localised x-ray therapy was employed
and the techmque of treatment was roughly
the same in all cases ; 220 kV, 2'3 mm Cu
H.V.L., 50 cms. F.S.D., one field to cover
both sacroiliac joints, 16 X12 cms. or 10 by
15 e¢ms. and 3 spinal fields 6X15 cms. or
6 X 20 cms. according to the length of the
spine. 2 fields were treated daily to 150 or
200r skin dose, 5 days a week for 3 or 4

weeks, giving a total skin dose of not more °

than 1500r to the whole spine.

The effects of irradiation on blood, ovaries .

and gonads was noted. The effects were
studied in 100 cases chosen at random, of

these only 18 per cent had white cell counts .

(below 4000/~ cu. mm. ) during or immedia-
tely after treatment. A certain proportion of
the does will reach the ovaries, and may
case a temporary or permanent 1rregular1ty
of the periods or amenorrhoea, therefore
irradiation should only be undertaken when
other methods of treatment have failed,
provided that the patient and her husband
if married should be fully aware of . the
possible sequelae. The total dose received
_ by male gonads, when they are are protected
"by a lead shield is in the region of 5r, which
is unlikely to affect either libido* or fertility.
The genetic effects of irradiation on the
gonads is of great importance, and their
irradiation is to be avoided as far as possible.

The overall beneficial effect is in the
region of 70 per cent, in cases followed for
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atleast 2 years. The incidence of leukaemia
is perhaps ten times that of the general
population, and in this series of cases, the
risk of leukaemia was 1 in 225. It is consi-

dered that this treatment is still justified in |

typical cases of ankylosing spondylitis in
spite of the increased incidence of leukaemia
after irradiation of the whole spine.

5 tables: One figure.
S. N. Deboo.

’
Protection by diethyldioxystilbenedipropio-
nate against leucopenia due to roentgen
therapy. Bellesia L., Lusvarghi E,
Pasquinelli G. and Dardari M. Jour.
Fac. Radiolog. April 1957, Vol. 8,
Page 239, ’

Leucopenia resulting from roentgen
therapy often necessitates the interruption
of a course of treatment before the desired
dose has been reached, so that work on the
_protection of the leucopoietic function from
the effects of the radiation is important. -

Storti and his colleagues showed that
many physical and chemical agents produce
a leucopenia both by depressing leucopoiesis
and by reducing the life of the leucocytes.
They have also shown that a healthy woman
in the ninth month of pregnancy shows a

remarkable increase of *‘leucocyte resis-
tance” which constantly precedes the,
antepartum leucocytosis. This suggested the
idea of using the synthetic oestrogen for the
purpose of preventing and treating the
leucopenia caused by the more common
antiblastics. This idea led the authors
to investigate its effect during roentgen
therapy.

They carried out trials in patients with
lymphogranulomatosis, lymphosarcoma and
malignant epithelial new growths. They
present a series of ten cases, using the
eestrogen every time there was a fall in the.
leucocytic count during roentgen therapy or
at the beginning of therapy when the leuco-
cytic count was very low as to stop the
therapy.

From these clinical experiences, it appears
that the oestrogen can prevent radiation
leucopenia, besides it association with
roentgen therapy has permitted the use of
higher doses with satisfactory results, in
cases of treatment in which the leucopenia

 would otherwise have compelled the

premature interruption of treatment. The
mechanism of protection against leucopenia
by the drug is still uncertain.

16 diagrams and graphs.
st Brap S. N. Deboo.
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