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It is with great regret that we record the death of
Dr. A. E. Barclay on April 26, 1949. It is indeed an
irreparable loss to the science of Radiology to which he
made very important contributions.

We can pay no better tribute than that of Brigadier
McGrigor which we reproduce by the kind courtesy of
the *'British Journal of Radiology"' in the following pages.

He was one of the Honorary Members of our Associa-
tion and evinced a keen interest in its inception and
progress. Not a few of its members were either his
students or have passed through his hands.

Though sick and infirm during his last days he very
readily consented to deliver the First Jagadish Memorial
Lecture of our Association.

Our heart felt sympathies go to Mrs. Barclay and other
members of his family. May his soul rest in peace.

EDITOR-IN-CHIEF,

—By Courteny of the British Lournal of Radioluyy S
' o 20



DR. A. E. BARCLAY

A PERSONAL TRIBUTE

‘¢ UNCLE B, as all his friends

referred to him, has gone,
and all radiologists, other scientists
and friends, at home and abroad,
will hear the sad news with a feeling
of great sorrow and personal loss.
He had been with us so long, so
regularly and so intimately, his per-
sonality had charmed members at
so many meetings and he was <o
much a part of all these that his
absence now is grievous and his front
seat in radiological science empty.

I had the honour of heing aceep-
ted by him as one of his ¢lose friends
for many years. Our association,
especially during the war, when he
formed an integral part of & consul-
tative team that corrclated the needs
of the civil and military services, ways
a happy and collahorative one. He
was ever ready to help the war effort
inany way within his power and his
support and advocacy during these
years were edifying and huoyant.
Elsewhere will be recorded the fati-
guing amount of travel and work he
did up and down Englind many
t%mes, in all weathers, in his cap;;»
city as Consulting Adviser in Radio-
logy to the Emergency  Medical
Service. This was an appointment
that I think only he, with his charm,
could have handled so successfully.

-

‘ His life was marked by outstand-
Ing scientific  achievements inters.
persed with technical and  classical
accomplishments, while his pen
recorded and disseminated these with
rare integrity.,

The record of his works, rancino
from his « Barly days of RadioTO(r;
at the London Hospital 7, « E;Lrbly
days of Radiology at Manchester ™
“ Early Observations” ip Bythcli

and  Barelay's « NX-ray  Diagnosis

and Treatment ™" and < Radiology of
the Digestive Tract », up to his :mrc
recent researches on the foetal cirey-
lation, ductus arteriosus, kidney
cortex, stomach mucosa, the envis.
aged micro-radiography of the hrain
cortex (not completed), and his latest
hook embodying most of thig recent
work, just about to he published
although too late for him to see its
success, shows how continuously he
had planned and advanced scientific
radiological problems  throngchout
his life, )

He was much sought after on his
travels, which included Australia,
New Zealand, Canada and America
and his daily mail from friends
abroad was remarkable in amount,

He was most regular in his atten-
dance at Council nmeetings and over

a longer period than any other
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officer. He had a unique and unbro-
ken attendance at all the past five
International Congresses of Radio-
logy. His correspondents were not
confined to radiologist, but included
physicists, gastro-cnterologists and
physiologists. The latter were so
much impressed by his recent succes-
ses in research that they accepted
his micro-radiographic work as pro-
viding a new outlook on physiology
of certain organs and termed it
*Barclay's Physiology ™.

He was invited to give the Mac-
kenzie Davidson Memorial Lecture in
March, on these rescarches and their
effect on Physiology, but unfortu-
nately his health prevented him
from delivering the lecture.  Never-
theless, the Council of the BI.R. did
not invite anyone to take his place
and the medal was presented to him
at Oxford by the President. This
graceful tribute was one which gave
him much pleasure

He received many honours and
gave many memorial and other
lectures at home and abroad. Among
his latest honours, the most valued
were the awards of the Hon. D.Sc.
by both Oxford and Manchester Uni-
versities. He also received in March
the Bose Memorial Gold Medal as the
first Lecturer (inabsentia)in memory
of that outstanding Indian scientist
Sir Jagadish Bose.

Outside medicine he had many
other interests and artistic talents.

For example, he was a great lover of
classical music and had a magnificent
collection of records of the Masters
and many of his friends have enjoyed
a real treat at his homesitting by the
firc exchanging thoughts, listening
to superb music in  quiet contem-
plation.

His workshop was the craftsman’s
dreamm where by his skill he could
forge, cast, turn, produce or repair
any picce of apparatus or gadget in
metal or wood that he thought of
for his many inventions. He was a
keen sportsman and fisherman and
spent many happy days fishing in
Scotland.

He always attributed his success
to the help and ability of Mrs. Bar-
clay in looking after everything in
his life outside his speciality, thus
leaving him entirely free to direct
his creative ability. 'The Barclays
as hosts were charming, generous
and homely, and the many American
Army Medical Officers that were
stationed round Oxford during the
war appreciated this to the full,
many lasting friendships were thus
made and international links were
so forged.

In the last year or so, and espe-
cially in thelast few months, he dis-
played a fortitude and courage such
as [ havenever seen. His last words
to me a few days before his death
were ¢ It’s time for me to go now,
Mac, I am of no further use to
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any one , and so passed Uncle B,
“The Grand Old Man of British
Radiology "—a wonderful friend, a
very brave and gallant gentleman,
calm and serene to the end.

A typical illustration of how he
was appreciated everywhere occur-
red the other day when several of the
staff in his C'lub in London, knowing
I was a friend, came to me and said
how much they missed him, as he
was so kind and nice to them all.

At the last I quote a moving
eulogy written recently by a well-
known colleague in America, “I am
sure that each of his many friends
feels the richer for having come to
know him. It is only now and again

The Indian Journal of Radiology

that a bright light like Barclay’s
traverses the human and intellectual
sky and we, the ordinary folk, can
look up in wonderment and be glad
and inspired by his brilliancy per-
formed with no thought of personal
gain or fame. He had imperturable
belief in his own convictions, un-
afraid in standing up and npholding
the truth, that which was good, just
and right, with steadfastness and
perseverance. His life was a fuyll,
replete, exemplary and active one.
He has shown the way, we shall

follow as best we can.”’
—D. B. McGricor,

(By courtesy of the British Jour
Rt ournal of

Dr. Barclay’s letter to the President, Indian Radiological
Association a few days before his death.
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Therapeutic Possibilities of Radio-phosphorus
and other New Radioactive Materials

A. G. 8. COOPER,
QUEENSLAND RAntyt INSTITUTE, BRISBANE, AUSTRALIA.

HE discovery by Joliot and
Curie in 1934 of artificial radio-
activity opened up new vistas-

in the field of therapeutic radiology.
At first, however, the preparation of
therapeutically useful quantitics of
any required product was impracti-
cable. As larger cyclotrons were
constructed radioactive materials
became available in some centres for
medical rescarch. The internal
administration of radioactive mate-
rial was tried quite carly in the cen-
tury, using various members of the
radium series, but this type of treat.
ment failed owing to the long life
of these products. Artificial iso-
topes are only applicable in therapy
because of their shorter life which
permits control of dosage. It appears
from the literature that P? was first
administered to a large serics of
patients by Low-Becr, Lawrence and
Stone at the Croker Laboratory.
California, in 1937, bhut the results
of this work were not published until
1942°7. Soon after the entry of
the United States of America into
the War supplies of isotopes were
curtailed owing to the use of cyclo-
trons for a military purpose, which
we may now presume was the pre-
paration of fissionable products.
More recently the discovery and

development of the plutonium pile
or neutron reactor promises to step
up by several hundred times the
cyclotron production of various
radioactive isotopes including that
of phosphorus. The secrecy attached
to the preparation of plutonium, and
the high priority accorded to the
development of commercial atomic
energy, have up to the present res-
tricted the preparation and issue of
radio-isotopes in the countries ope-
rating piles.  When these difficulties
and the problems of transportation
can be overcome there is reason to
believe that liberal supplies of these
materials should be available in
Australia. If it is permitted to look
still further ahead, it is possible to
envisage the installation in this
country of a cyclotron and small
plutonium pile from which the pro-
ducts could be distributed by air to
all States of the Commonwealth.

Radioactive Phosphorus P32

Before proceeding further it is
desirable to answer the (uestion
“What is P and how is it pre-
pared ¥ Natural phosphorus has
a nuclear constitution denoted P,
which implies an atomic number of
15 and atomic weight equivalent
to 31. 1In other words there are |5
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protons in the nucleus balanced by a
similar number of negatively charged
electrons outside the nucleus. The
remaining 16 units of atomic weight
are provided by neutrons within the
nucleus. This element is bombarded
in a cyclotron by a stream of deute-
rons and when a deuteron makes a
close collision with the phosphorus
nucleus a reaction occurs resulting
in the transfer of a neutron from
the deuteron to the D% nucleus.

(Fig. 1).

32
/. ado phosphorus o

chemical treatment, as it is most
conveniently employed in therapy
as the soluble salt, di-sodium hydro-
gen phosphate,  To obtain an iso-
tonic solution, the salt is usually
employed as a 1'5%, solution in
water. It is of interest to note that
the ratio of phosphorusatoms which
are radioactive to the unchanged
atoms is of the order of 1:107. Under
these conditions the radioactivity of
the solution will be equivalent to
approximately 750 microcuries
(27-75rd) per
millilitre.
Solutions  of

Ve eparalion: —

,Hl + /5/03/—>/;/Dﬁ’/',/// v (’/1()7/

higher con-
centration arc
obtainable
from the pile.

@
H’ - .
F_\/ "Proton € Physical pro-
Bela-ra erties of
— 7 4 p
N ;P — 32 P32, -
Devteron + Stusie Phosphorus ’5/) > .

™ ’\)adlnphos,bhorus

T Stable Sulphur

—>

(1) Half life
period is 143

32 - days.  From
76 5 + € :
this value a

@ = /Il/alm /élr licle
@ = [Zolon
o . Neulron.

table of decay
1s computed.—
Table | (vide
page 148).

(2) Beta-
rays only are

F1e. 1. Symbolical Atomic Trans

In practice, the bombarded phos-
phorus is collected and subjected to

emitted. Ave-
formation. rage cnergy

about 06 Mev
(million electron volts). Maximum
energy 1'8 Mev.
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TasLe 1.

Decay of Radivactive Phosphorus ( P32 ).

Time in  Fraction | Time in  Fraction
days  remaining{ davs remaining
0 1000 80 0678
05 0975 90 0-655
o 0953 100 0616
1'5 0930 110 0556
20 0902 12:0 0359
2'5 0-386 130 0532
30 0865 14:0 0507
335 0844 150 0483
44 0824 16:0 0460
45 0804 17-0 0438
50 0785 180 0417
55 0766 190 0 398
60 0747 200 0379
65 0730 21-0 0.361
70 0712

fHalf-calue Period, 14-3 days.

Time in  Fraction Time in

Fraction
days  remaining days ' remaining
220 0344 460 0107
230 0-328 480 0097
240 0312 52:0 0080
250 0297 560 0-066
260 0283 60-0 0054
280 0257 640 0-045
300 0233 630 0-037
320 0212 7240 0-030
340 0192 760 0025
360 0174 800 | 0021
380 0158 90°0 0013
400 0144 1000 0008
420 0130 1200 0'003
440 0119 1400 0001

Average penetration in tissue 2 mm.
Maximum 7 mm.

12 LR B ]

(3) Radiation effects will be local
only, in keeping with the limited
range in tissue.

(4) All chemical reactions are
exactly identical to those of the
naturally found isotope. This means
that the material is ideal for tracer
experiments,

Methods of detection and mea-
surements.—Most of the artificially
prepared radioactive isotopes emit
Beta or Gamma rays, or hoth types
of radiation simultaneously. These
materials are detected, by virtue of
the radiations given off, with the aid
of an ionisation chamber or a Geiger
counter.

This instrument consists of a seal-
ed glass tube containing a suitable

gas at a pressure of 5to 10 cms. of
mercury. Mounted within the tube
Is an axial wire at positive potential
relative to a surrounding hollow
conducting cylinder. A single Beta-
particle entering the tube can pro-
duce a burst of ionisation great
enough to operate an electrical cir-
cuit which will count the number of
bursts.

It has been the practice to express
the strength of radioactive isotopes
in terms of the curie or part thereof.
The curie was originally defined at
Brussels Congress in 1910 as “the
amount of radon in equilibrium with
one  gram of radium”. It hag
since come to mean the amount of
any radioactive substance of which

37x10® atomsg disintegrate per
second,

Autoradiograph of thin slices of a tomato

Fio. 3. in slices 1
showing differential uptake of P2 by the seeds.

Leaf the stem of which had been allowed

Fia. 2, T .
to remain in a dilute solution containing P32 for

[Vide page 149,

The autoradiograph shows an ¢ven dis-

tribution of radioactive material,

24 hours.

[Vide paye 149,
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In 1946 Condon and Curtis(?) sug-
gested the application of a new unit,
the rutherford, to represent that
amount of material producing 10°
disintegrations per second. 'The ap-
propriate abbreviation becomes
“rd”. Tt is anticipated that the new
unit will be widely used and it should
be remembered that the conversion
factor is 37rd per millicurie. The
rutherford is a quantitative unit of
activity and does not imply dosage
in a radiotherapeutic sense.

We are informed that the energy
absorbed from I microcurie of P* in
24 hrs. is 3550 ergs. If a patient
receives a quantity of P* equivalent
to 0'1 microcurie per gram of tissue,
the energy absorbed in 24 hrs. should
be 355 ergs per gram. The energy
absorbed from 17 of X-rays in one
gram of tissue is 83 ergs. From this
we assume that a concentration of
activity equal to 01 microcurie per
gram gives a dose equivalent to 4-2r
in 24 hrs. This concentration, taken
arbitrarily for purposes of illustra-
tion, represents an unusually high
dose in practice. It is of interest to
note that, under the conditions sta-
ted, the integral dose in a patient of
60 kilograms bodyweight, would be
approximately 0-25 equivalent mega-
gram reentgen in 24 hrs.

Biological factors.—The most
important biological property of P
is the selective uptake of phosphorus
in certain tissues ; for instance, lymph

21

glands, spleen, bone and bone mar-
row, and in most rapidly growing
tissues. This point can be illustra-
ted by autoradiographs. (Figs. 2
and 3, vide picture).

The effect of P* on tissues will be
comparable to the action of X-rays
or Gamma-rays in that the charges
are brought about by ionisation. It
is obvious, as the average range of
the Beta-particles emitted is of the
order of 2 mm, that noticeable tissne
destruction will be confined, apart
from a small margin, to regions
where the concentration of P* is
high. Methods available for detec-
tion and estimation of radioactive
isotopes are now so sensitive that
quantities of these elements, too
small to produce appreciable radia-
tion effect in animal tissues, can
still be detected. The chemical and
physiological behaviour being the
same as that of the stable isotope,
it is possible to ““tag’ a certain pro-
portion of the atoms and trace their
subsequent distribution and be-
haviour.

As an example of a tracer study
thiamine (Vitamin B) has been tagged
by synthetic preparation from radio-
sulphur. The fate of this product
in the body can then be traced by
measurements of activity in various
tissues and excreta. Hevesy studied
the absorption of phosphates from
the alimentary tracts of animals and
man, finding that 25%, of orally ad-
ministered inorganic phosphates were
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evacuated in the faces, When] the
material was injected intravenonsly
retention was much more effective,
Uptake in normal adult tiscucs per
unit weight varied in the following
decreasing order :—hone, liver, sto-
mach, heart, kidneys. lungs, hlood,
muscle, skin and hrain. Lawrence
compared the phosphorus metaho-
lism of the tissue of normal mice and
leukemic mice. He demonstrated
striking increases in the retention of
P% in leukemic lymph glands and
spleens as compared to normal glands
and splenic tissue,

The preferential accumulation of
P» in certain body tissucs, parti-
calarly in diseased tissues, can be
expressed as the Differential Absorp-
tion Ratio(D.A.R.) which is obtained
by dividing the amount of P32 als0r.
bed per gram of & tissue by the
amount of isotope administered per
gram of the whole body. This ratio
in alymphosarcomatous lym ph node
shows an average value of 35 with a
rangeof 2:2¢0 12:0(%). Tt has alsobeen
shown that if one microcuric of P iy
destroyed per gram of tissue the
resulting dosage is 880 equivalentr(4),
in other words 100 microcuries per
Kg, which is within the scope of
practical treatment, yields 88 e, .
Assuming a D.A.R. of 3'5, the total
theoretical dosage bhecomes approxi-
mately 300e.r.in a region of prefe-
rential absorption.

Clinical factors.—The relative
concentration of P% in bone marrow

The Indian Journal of Radiology

imposes a limiting factor in the use
of this substance in the treatment of
disease. Dosage calenlations suggest
that its sphere of usefulness would
hardly he expected to extend beyond
those conditions which are favour-
ably influenced by X-ray skin doses
of the order of 1000 » spread over
several weeks.  This dedgiction s
confirmed in practice and it would
appear illogical to attempt the treat-
ment of bone metastases, primary
tumours of hone, or multiple mye-
toma for the requisite cffective dose
would he damaging to the hzpmo.
poietic’ system.  The use of PR ag a
so-called prophylactic against blood
stream  metastases at the time of
surgery for malignant conditions is
ot recommended for the same
reason ; moreover, it has been poin-
ted out that any radioactive mate-
rial contained in a small mass of
average diameter 200 microns, which
is given as the average size of blood
stream metastases(®), would exert its
maximum ionisation effects outside
the tumour embolus(®),

It is desirable to administer P%
intravenously rather than orally—

(@) to avoid the high inirial loss
m the feces, and

(b) because it has been proved that
uptake by discased tissue is higher.

Values of average retained activity
are shown (Tables JI.a and 11-b,
vide page 151).
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TasLe Il-a.
Radioactive Phosphorus. Calculation of
Retained Activily following Intravenous,
Administration of Radiophosphorus.
(4fter Low-Beer, Lawrence and Stone.(¥)!

Percentage of

Days Admistered
‘ Dose
1 90
2 83
3 77

|

i

1 For the first three days the activity on sach
day is calculatod as a por entage of tho adminis.
tered dose; for each day after the third day the
activity is calculated as a percentage of tho activity
retained on the third day.

Treatment is always prceceded by
a preliminary study of the blood
picture and, if practicable, of the
bone marrow. In lvmphosarcoma,
and particularly in giant follicular
lymphadencpathy, there is apt to be
an infiltration of the bone marrow by
cells which accumulate P* readily.
Over-irradiation  of  the already
damaged marrow is said to resultin
a severe leukopenia. Cases with gross
lymphadenopathy or massive tumour
formation, are unsuitable for non-
supplemented P* therapy owing to
the dispersal of the radioactive
material and the resulting low cou-
centration per unit volume of patho-
logical tissue. It is appropriate to
supplement the adminstration of P
with dcep X-ray therapy, and this
may be necessary in the treatment
ofa large glandular mass or to reduce

TasrE 1I-B.

Radioactive Phosphorus.  Calculation of
Retained Activity following Intravenous
Administration of Radiophosphorus.
(dfter Low-Beer, Lawrence and Stone.(57)?}

i
1
' Percentage | Percentage
Days  of 3rdday | Days of 3rd day
activity t activity

( |
4 94 19 | 37
5 88 20 35
6 83 21 33
7 78 22 31
8 74 23 29
9 69 24 27
10 65 25 26
11 61 26 24
12 R 27 23
13 h4 28 21
14 5U 29 20
15 48 30 19
16 45 31 18
17 42 32 17
18 : 40 33 15

the size ofa very large spleen. When
this appears neccessary it has been
advised to deliver the deep therapy
first, but one would expect previ-
ously irradiated tissue to show a
lessened absorption ratio and the
alternative scquence has been emp-
loyed with gratifying response in
Brishbane.

Radiation sickness is reported to
be a very rare phenomenon in P*
therapy and has not been encoun-
tered i a small series of 25 cases
treated.

Use of P% in Treatmeni.

L. Polycythucmia vera—On theo-

retical  grounds o good response

124> &7



would be expected in this disease on
account of its origin in the bone
marrow and the fact that P ig
selectively concentrated at this site.
Morever, it is well known that good
remissions are obtainable ip many
cases by the use of wide field, whole
body X-radiation. The X-ray dosage
required is considerably higher than
that needed for control of a chronic
leukeemic condition (®). 1t is not
surprising to find that a relatively
large quantity of P® must be ad-
ministered. The initial dose usually
advocated is from 5 to 7 millicuries
but, unless the activity of P32 js
750 microcuries/cc or greater, it is
wise to divide the dose into three or
four daily fractions in ordey to en.
courage more complete absorption
in the body. In patients who show
evidence of involvement of the leuco-
poietic system, treatment by a frac-
tional saturation method is desira-
ble on account of an increased risk
of a leukopaenic reaction. Tt is
important to note that the red blood
cell count and the hemoglobin value
are influenced slowly and do not
reach a stable level for g period of
about three months, Ip the event
of an adequate response further
administration of 2 to 3 millicuries
is advised. (Fig. £, vide picture)

2. Treatment of leukaemia —
Experience in the treatment of acute
forms of the disease have been con-
sistently disappointing and one is
forced to the conclusion that it is
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not possible to bring about any
appreciable benefit to these unfortu-

nate patients by the use of radio-
active phosphorus.

3. Chronic myeloid and chro-
me  lymphatic  leukaemia —Some
American authorities advocate the
administration of P2 in doses of 500
to 1000 microcuries weekly until the
white cell count shows g, satisfactory
response. Assome activity remains
in the body for approximately 25
days, it is recommended that treat-
ment be spaced out once the white
cell count fulls below 30,000 cells
per cubic mm. This regime assumes
that supplies of P32 wil be availa-
ble constantly and has not been
practicable in my limited experience.
The alternative method employed
was to develop a total retained acti-
vity of 2,000 microcuries by a rapid
fractionated technique and to main-
tain this level for 7 to 10 days
whilst the blood count iy watched
closely. If an accompanying sple-
nomegaly shows a slow response
there is no objection to supplement-
ary  regional deep X-ray therapy.
The first signs of overdosage by P
are thrombocytopenia and s reduc-
tion in the reticulocyte count, follow-
ed by a leucopenia, (Figs. 5 and 6,
vide picture).

4. Treatment of lymphosarcoma :~
In the treatment of lymphosarcoma,
American writers(®) describe several
methods of administratiop,
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(a) Simple saturation method :—
This consits of one large initial dose
which is followed by smaller doses
at intervals of three days to bhring
the level up again to the original

figure.

(b) Fractional saturation method :—
This is similar to the first method
with the, exception that the peak
radiation level is attained gradually
over a period of ten to twelve days.

(¢) Fractional method :—This is a
less intense course, comprising doses
of approximately 1,000 microcuries
given at longer intervals (often
seven days). (Fig. 7, vide picture).

To adhere to any of these methods
would necessitate a continuous and
and unfailing supply of radioactive
material. In Brisbane, a rapid
fractional saturation method was
developed from considerations of
expediency and cconomy of P
In genecral the total retained acti-
vity was built up to 2,500 or 3,000
microcurics and kept at this level
for a period of ten to fifteen days.
(Fig. 8, vide pictwre). No immediate
radiation reactions were experienced.

Results of treatment.—In poly-
cythiemia vera claims have  been
made for long remissions and work-
ers with expericnce hold that the
results are better than those obtain-
ed with deep X-ray therapy. The
treatment of this condition requires
large quantities of P?* and has the
onc drawback that dosage is not as

readily controllable as in  X-ray
therapy.

In the chronic forms of myeloid
and lymphatic leukacmia some ex-
cellent remissions have been obhtain-
ed and these have endured some-
what longer than remissions after
X-radiation.

The results in suitable types of
lymphosarcoma give an impression
of parallelism with those of X-ray
therapy.  Cases with large glanda-
lar masses ave unsuitable for P32
alone.

One fecls that continuity of sup-
plies would result in many improve-
ments in technique with consequent
benefits  reflected  in the results.
Furthermote, it is possible that
organic compounds containing phos-
phorus may be sclectively absorbed
in greater ratio than the inorganic
preparations commonly used at the
present time.

Possibilities as a superficial
Beta-rayer. Low-Beer(") —gives an
interesting  account of the experi-
mental use of P# for application
to the skin. The method adopted
was to allow dises of blotting
paper to absorb known amounts of
P* in solution. After drying, the
discs were applied direct to the
skin and the reactions produced
were carefully observed and tabulat-
ed. In this manner it was found
that erythema with dry desquama-
tion was produced by an exposure



154

of 1,900 microcuric hours per sq.
¢m. giving an estimated cquivalent
“r” dosage of 7,200, on the surfaco.
Biopsy studies revealed appreciable
radiation effects to o depth of 5mm.
In tisue treated.

Under the conditions employed
by Low-Beer, 4897 of the radiation
was absorbed in the first millimetre
of tissuc.  This gives a depth dosage
comparable to that of a radium
plate and it is obvious that the
method should be restricted (o the
treatment of very superficial lesions
having a maximum depth less than
two millimetres.

Possibilities in therapy of mate-
rials other than P2 —These mav be
arbitrarily subdivided into :——

() A group with possibilities
new Beta-ray sources.

(b) A groupin which the Gap.
ma-ray activity is of primury Impor-
tance.

as

(¢} A group the usefulpess of
which depends on the property of
selective absorption,

A. A suitable Betasray  souree
sh.oul(.l comply with the following
criteria :—

(1) Half-life  period preferably
greater than 30 days to facilitate
transportation and to render less
frequent the necessary changes in
exposure times.

(2) Ready availability, e, it

should be a fission product of ura-
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nlum,' or easily produced in good
quantity by the pile.

3 Al iy

(3) Freedom  from strong Gam-
ma-ray productior.

(4) Freedom from o

s aseous radio-
active products,

‘ We are informed(”) that there are

In fact two fission products in the

above category— :
Radio-Strontium (Sr89)

. half life 55
Radio-Yttrium (YO o 25 days.

’r 57 b)

Bach of thege m

: aterials lends itself
to incorporation

' in sheets of plastic
material  which could be readil

moulded to fit o lesion of irregula);
shape or curved contour,
blem of protection of st
simplified

The pro-
' aff would be
A the absence of any
penctrating szlma-mys, and the
construction  of  holding

\\-zould. be simplified ag n% T
tive emanation is produced,

devices
adioac-

B. Of the radioactiy
emitting Gamma-rayy
(Co%) promises to
;n T.Omv 1%10:»\‘111'(*, & substitute for
adiam. It has a half-life i
53 years and cunvnnicntlffen(;gdzf
ces almost monochromatic Gfmma-
rays of greater energy thank thost;
Cllll.[t('(l by the <le(:zmy products of
1':}(1111111. In addition, the Beta-rays
givenrare of w sof type easily remﬁ-
ved by filtration, and there are
gasoous. radioactive products, 1<‘I(1)(1)-
c<)'11\7c51x1cx\(f(: in use, lengths of cobalt
wire ()f calibre, say 025 mm, could
be activated to any desired intensity

¢ materialsg
radio-cobalt
become, at least
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in the pile. Lengths of this wire
would be mounted in needles con-
structed of stainless steel or other
convenient metal of medium atomic
weight in order to keep as low as
possible the factor  of  charac-
teristic Beta-radiationfrom the outer
wall of the container(”).  Sievert and
Benner found that substances with
atomic numbers between 26 and 50
emitted weaker Beta-rays than
lighter or heavier substances. Should
a non-rigid mouldable sheath be
required it would be easy to house
the narrow wirec in gold or lead
capillary tubing.

Other Gamma-ray emitting sub-
stances arc radiotantalum (Ta8?) of
half life 97 days and radio-antimony
(Sb12%) which has a half life of 60
days.'? Stable tantalum has already
been used surgically owing to the fact
that it is well tolerated by the
tissues.

Present day teleradium therapy
(radium “‘bomb’’) treatment carries
the disadvantages of high capital
outlay, low output and resulting
prolongation of treatment times cven
when a relatively short radium-skin
distance is employed. All these
drawbacks would be climinated if
unseparated fission  products or
radio-cobalt could be obtained at a
moderate price.

Radio-gold (Au!®) has a halr life
period of 2:7 days which compares
with 3:8 for radon. This isotope

[
[$14
[\,

would lend itself to the permanent
seed implant but would entail much
difficalty in transportation owing to
the rapid deeay. Tt would  still
require some form of screenage for
interstitial use and would appear to
offer no material advantage over
radon  seeds prepared  with  gold
capillary tubing.

C. At least seven different radio-
active isotopes of iodine have been
prepared but most of these are sub-
stances of very short half-life.  The
two which appear to offer the best
prospects in medicine are % and 1131
and these have been prepared by
deuteron  bombardment of me-
tallic tellurium. More recently it
has been announced that these 1so-
topes are obtainable as fission pro-
ducts from the pile.

Experimental work has shown that
iodine is taken up rapidly by the
thyroid gland and in greater measure
by the non-iodised gland.  Both the
normal and hyperplastic gland
absorb a greater proportion of a
small, than a large dose of iodine.
The selective uptake by normal thy-
roid tissue is such that it contains
up to 200 times the concentration of
any other tissue. It has, further,
been shown that this avidity for
iodine is greater in diffuse hyperpla-
sia and in non-iodised cases.

Hertz and Roberts (1) at the Mas-
sachusetts General Hospital recently
published results of trecatment
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of 29 cases of hyperthyroidism
claiming 70°% three to five year
cures. A mixture of 1 10 g4 113
was usced and the dose administered
orally varied from 07 to 28 milli-
curies, ganged by clinical estima-
tion of the size of the gland.

Two other workers, Chapman and
Evans,  gave larger dosage  but
where this exceeded 08 me  per
estimated gram of thyroid tissue
myxwdema resulted.  As success in
treatment appears to depend on a
clinical estimation of the weight of
the gland it hehoves all concerned
to develop some measure of skill in
determining the size of the thyroid
gland in the living subject.

In general, it has been found that
cancerous lesions of the thyroid fail
to concentrate the isotope and it
would appear that radio-iodine is of
very little use in the treatment of
malignant disease.

Ina few recorded cases, metastases
containing colloid have exhibited g
degree of selective uptake, but this
is by no means a consistent finding.

Another substance which is select-
ively absorbed is radio-strontium
Sr®, of half life period 55 days.
It is deposited in bone and it has
been suggested that it might prove
useful in the treatment of various
malignant tumours of bone. The
problem is still under investigation
but it would appear likely that the
vulnerability of bone marrow will
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constitute a lmitation to its emp-
loyment in adequate cancercidal
dosage. (Fig. 9, vide picture).

Conclusions.—A great future is
predicted for radioactive isotopes
both in therapy and in the field of
medical rescarch.  The high cost of
radium is sometimes factor in the
use of unduly economical freatment
measures which are not in the best
interest of the patient. The availa-
bility of moderately priced fission
products in small adjustable packs
might justify the hope that radium
plates will not, in future, be appli-
ed to thick, unsuitable lesions. In
place of small radinm sources, radio-
cobalt  should offer mechanically
stronger and better screened nee-
dles which would have a greater
relative active length than is possible

with radium needles constructed of

platinum. Gamma-ray beam thera.-
py in its own narrow field, should be
possible as never hefore. Weighty
problems of protection will demand
the attention of that important
member of the radio-therapeutic
team—the hospital physicist.
Selectively absorbed materials have
a limited sphere of usefulness in our
present state of knowledge but it
18 possible that the field may be
broadened by scientific experiment-
ation and utilisation of products in
other chemical forms.

In conclusion, it is suggested that
we endeavour to view these new

\/
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developments with a clear perspect-
ive and in a spirit of true scientific
inquiry.  Their advent  will un-
doubtedly entail mueh extra study

for those who intend to make use of

the newer radioactive products.

Radiotherapists, however, are aware
that there is no branch of medicine

more subject (o innovation and

157

technical change than our particular
speciality. Tt is to be hoped that,
when radio isotopes become availa-
ble. their use will be solely in the
hands of radiotherapists, who would
be wise to employ these dangerous,
but nevertheless life-saving, weapons
in close collaboration with a radia-
tion physicist.
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Radio-therapy in Certain Mediastinal Tumours®

K. MANJUNATH RAI, F.R.C.S. (E)., DM.R. (L.oxbp.),
T BanNarp INSTITUTE OR Ravioroay, Mapras.

MEDIASTIN AL tumours are not

commonly encountered.  They
form a small proportion of all tu-
mours at any ‘T'umour Clinie. In
our country where patients often
seek scientific treatment for their
troubles in a rather advanced stage
of disease, this disease is no ex-
ception.  When  patients  report
they are in a fairly advanced stage
and are very often beyond surgical
help. This s very wnfortimate
indeed, especially  when  of late
Thoracic Surgery has made rapid
strides.  Naturally therefore a Jarge
percentage  of malicnant  disease
occurring in the mediastinum  finds
its way to the Radiotherapeutic
department.

Mediastinal ~ tumours  may be
benign or malignant and the latter
may again be primary or metasta-
tic.  The whole group of tumours
occurring in the mediastinum may
be grouped as follows :(—

From lymphatic tissue.~Hodgkin's
discase. Lympho sarcoma. Leu-
keemic tumours.

From thyroid gland :—Substernal
and aberrant thyroid (simple or ma-
lignant).

From  thymus.—Simple hyper-
plasia.  Thymic cyst. Thymic tu-
mour (carcinoma & sarcoma).

From connective tissue.—Lipoma.
Fibroma. Xanthoma. Chondroma.
Chondro-sarcoma. Sarcoma.

From connective tissue :—Ganglio-
neuroma.  Neuro-fibroma.  Neuro-
blastoma. :

From Pleura : —Indothelioma.

From Embryonic elements.— Der-
moids.  Teratoma. Rare eysts.

Radiology  plays an  important
role in the diagnosis of mediastinal
tumours but it is not always possi-
ble to say whether a particular
tumour is benign  or malignant.
Benten tumours occur at an younger
age, are slow in their growth and
produce only mild symptoms. They
are not radiosensitive.

It s often said that a benign
tumour has a definite clear cut out-
line and a malignant tumour an
irregular fuzzy border thereby sug-
gesting its invasive property. This
isa popular hut an erroncous belief,
A malignant  tumour may show
a clear cut outline, for a pretty long
time and a benign one may show
an irregular  outline sometimes,
Placed as the malignant tumour is
between the two mediastinal pleura,
a line of defence to the malignant
process is offered by the pleura
and  like any other endothelial
structure it resists invasion for a
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pretty long time; and as during this
period it is only pressed upon the
outline of the tumour is well defin-
ed and clear cut.  On the other
hand the border of a bemgn or
malignant tumour may he irregular
due to any associated inflammatory
state that may be present; e.g. ina
case of tuberculous adenitis, the
periadenitis leads to a pneumonitis
of the surrounding lung and this
uives fuzzy outline to the tumour.

In addition certain other causes
also play a part in producing an
irregular outline. (1) The tumour
may cause compression of the adja-
cent lung tissue; (2) a tumour
mass in the hilar region may press
on the vessels, leading to venous
congestion in the lung ficlds. Both
these factors contribute to the irre-
gular outline of the tumour.

Many workers have emphasised
the fact that the benign tumours are
potentially malignant and should be
removed.  These tumours are not
a Radiotherapeutic problem and are
a fertile field for the manocuvres
of the the Thoracic Surgeon.

The common primary malignant
tumours in this  region are the
Hodgkin’s discase, the Lympho-
sarcoma, the Bronchogenic tumo-
urs, and tumours of Thymus and
and the Thyroid. The secondary
tumours are mostly metastatic car-
cinoma and less commonly sarcoma,

The Bronchogenic tumours are
included in this list as the hilar type
of tumour with its associated glan-
dular enlargement gives a radiolo-
logical picture not unlike that of
any other mediastinal tumour.

A distinction between the various
types of tumoursis not always casy.
A very thorough radiological exa-
mination which includes Fluroscopy
Stereoscopy. 'Tomography, Broncho-
graphy., Kymography etc. often
give us a clue as to the probable
natuve of the tumour. Endoscopy
and histological examination of the
tissue from the primary or its peri-
pheral manifestations, hematologi-
caland serolorical examinations ete.
often aid the diagnosis.  But inspite
of all thesc it is sometimes not possi-
ble to conclude as to the nature of
the tumour. A course of test irradi-
ation may help. 'This test has been
claborated by Reynolds and Leucutia
and  Evans  and  Witwer among
others.  Beeause of  the varying
reponse of these tumours to irradia-
tion it is possible to differentiate them
to some extent.  The maximum
amount of irradiation that can safely
be tolerated by the normal structures
of the chiest is administered over a
mediastinal  tumour.  After this,
check up X-rays are made at inter-
vals of 2,6,12 weeks and so forth,
following irradiation and the rate of
regression is expressed in percentage
of the size of the original tumour.

According  to  this, mediastinal
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tumours may  be grouped under 4
headings.

Croup [.—Consists of all tumours
that resolve in 2 to 3 weeks after
the cessation of  the treatment.
These  include  Lymphosarcoma.
Lymphatic leukemin and  Lympho-
sarcoma of the thymus.

Croup IL.—Conxists of those tu-
mours where one gets 507, or more
regression within 6 weeks and com-
plete disappearance after a second
series of irradiation.  Among these
may be classified Hodgkin's discasc,
Reticulum cell sarcoma, and Endo-
thelioma.

Croup HL—Here the rate of re-
gression is slow.  After two weeks
there is hardly any change.  After
6 weeks regression amounts to 20 to
25°5, and after 3 months there is an
increase in the size.  Iu thix group
such tumours as Iibro-sarcoma,
Thymic carcinoma. Thyroid carci-
noma and Malionant teratoma can
be included,

Group IV.—Here  no  changes
occur during the obhzerved period.
The benign neoplasms come under
this heading but however a fibroma
may regress here as it happens in
the case of an uterine fibroma.

Lenk differentiates hronchogenic
tumours from other mediastinal
tumours as follows. A tumour in
the mediastinum unless prevented by
external factors grows equally in all
directions ; hience in most cases the
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Next comes third and fourth decades
with practically  the sawmne percentage of

incidence.
Sex :
Males oo 48 L0 79
Females o130 21

This works out males : females:: 375 : 1.

NYMPTOMS :

Pain 19 3687
Cough» 15 260 ,,
Nerve palsies 7 12-3,,
Trregular fever 7 12:3 ,
Hamoptysis 5 88,,
Loss of weight 3] 88,
Dyspnoca 2 35,
Dysphagia 1 17,

The most common symptom is
pain. The next is cough. Nerve
palsies were present  in 12:3%.
Dyspnaa and dysphagia were not
common syvmptoms in our serics.
Trregular  fever was noticed in
12:3%,; Heaemoptysis in 88 (.

Primary tumours .. bt
Secondary tumours 7

Histological findings were availa-
ble only in 13 primary cases i.e.
in 21:39 of the total, Hodgkin’s
six cascs, lvmphosarcoma six cases
and Thymo-sarcoma onc case.

Treatment «f the primary malig-
nant tumours is radiotherapeutic in
the Reticulo-endothelial group and
surgical in the Thyroid and Bron-
chogenic tumours ete. But a great
number from among the  latter
group come for Radiotherapy as by
the time the patient reaches the
surgeon the condition is no longer
in an operable stage, or the patient
refuses operation.

The reticulo-endothelial tumours
arc radiosensitive and sometimes
melt away quickly. But perma-
nent cure of these is exceptional ;
irradiation  makes patient’s  life
comiortable, and this comfortable
period sometimes  extends over a
number of years as in Hodgkin's
discase.

The bronchogenic tumours are
mainly a surgical problem.  Radio-
therapy is mostly of palliative value
But sometimes especially in the Oat-
cell type of tumours the response
s encouraging and there  resnlts
considerable symptomatic improve-
ment due to regression of the pri-
mary, the secondary and associated
atelectasis.

Among  Thymic tumours, the
Thymo-sarcoma responds better to
radiation  then Thymo-carcinoma.
In Chondro-sarcoma  and IFibro-
sarcoma the response to radiation
is little.

In Reticulo-endothelial  tumours
a tumour dose of  3000r-—4000r in
3—4 weeks s delivered and wide
arcas are treated.  1n Bronchogenic
tumours « tumour dose of 6000r in
about 5 weeks is aimed at and small

fields are used.

In illustration of the response of
these tumours to wrradiation, a few
case reports are furnished.

Case L.—Hodgkin's  diseuse.—
R. B., male, aged 35 years reported
on  10-12-1945 with a mediastinal
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lymphadenoma with involvement of
glands on both sides of the neck.
Face swollen, eyes mjected, and
vessels in the neck engorged. The
mediastinal  shadow  was grossly
enlarged to bhoth sides. History
dated back to about 3 months.
The patient is a University library
attender and had heen Carrying on
his novmal duties until the time he
reported sick. He was given a
course of deep N-ray therapy with
an anterior and a posterior field over
the mediastinum and a total dose
of 53000r (air dose) was given overa
period of five weeks, The glands
m the neck completely  regressed
without any {reatment to  this
region.  The wdema of the face
and difliculty in breathing  dis-
appeared and N-ray of chest showed
regression of the mediastinal tumour.
Patient reported four months later
with  pain over the richt frontal
bone and an NX-ray examination
revealed an osteolvtic secondary
deposit on the rieht side of the
frontal hone.  Noay therapy for
this was instituted and an air dose
of 30007 waxs given in a period of
about 3 wecks,  The swelling of the
frontal bone subsided completely.
There was no pain and examination
later revealed reossification of this
osteolytic lesion. The paticnt again
reported on 6-9-46 ie. 3 months
later with enlarged glands on the
right side of the neck. The mass
was about 34 inchess by 2 nches;
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this in turn was treated with X-ray
therapy resulting in complete regres-
sion. A month later he again came
in with a swelling over the lower
third of the right thigh. The swelling
was hard, warm and was 5x3 inches.
The skiagrams revealed some altera-
tion in the architecture of the trabe.
cule of the femur associated with
slight  periosteal reaction. X-ray
therapy was instituted for this and
this resulted in relief of the symp-
toms.  During this time he deve-
loped Herpes Zoster in the region
of the 3rd  dorsal segment  on
the left side. This was also treated by
N-radiation with reliefof symptoms.
The  patient  was discharged on
9-12-46 greatly improved with no
pain in the legs and no pain due to
the Herpes. Patient again reported
carly in 17, with involvement of
the abdominal glands.  There wag a
large, hard fixed mass occupying the
left hypochondrium extending on to
the epigastriumn, N-ray therapy was
mstituted  for  this. During  this
period the patient complained of
pain i the left ischium and ilium
and the skiagram showed irregular
destruction of these bones. This was
also treated with Neradiation., At
the endof the treatment the abdo-
minal  mass greatly regressed and
was hardly palpable,  There was no
pain in the hip; later skiagrams
showed  complete consolidation of
the discased region.

The patient
has been well evor

since and is

Case LL~—1.

Before N-Ray Therapy.

Cask 11.—2. After X-Ray Therapy.

Caseg I1.—3.

Multiple deposits in lungs.
| Vide paye 163.



Case [V.—1,

Before NX-Ray Therapy.

Casi IV.—2. 1} Years after N-Ray ‘Therapy.

Cayg

| Vide page 164,
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attending to his routine duties. This
case illustrates very fully the useful-
ness of radiation therapy ecven in
such apparently advanced condi-
tions; the patient in this casc has
been kept going comparatively com-
fortably and has been attending to
his duties for over a period of two
years without recurrence.
CaseII.—R. K., a medical stu-
dent, aged 24 years; history of
fever on and off of about 2 to 3 days
duration for the previous 3 months.
No symptoms to complain of with
reference to respiratory system, but
complained of intense itching all
over the body. X-ray examination
f the chest revealed enlarged medi-
stinal ¢lands and the condition was
iagnosed clinically as one of Hodg-
n’s discase. He reported for treat-
ent on 21-8-°46 and treatment was
mpleted on10-10-'46 with an air
pse of 60007 delivered by two fields,
aterio-posterior and postero-ante-
ior. Radiographic examination
cevealed complete regression of the
tumour. Patient reported Y months
later  with intense pruritus ;
a few glands in both the hila and
also bronchial glands near the left
cardiac border were enlarged. These
were treated with X-radiation and
complete regression of the glands
resulted. The patient reported
again 4 months later with glands in
the left cervical and supraclavicular
region. The X-ray of the chest
showed that the mediastinum was

clear but the left hilar glands still
showed certain amount of enlarge-
ment but were  definitely smaller.
The supraclavicular  glands were
treated with N-radiation with com-
plete regression. The patient again
came four months after with multi-
ple sccondary metastases in both
lungs. It was decided that no further
X-ray treatment was to be given
and the patient died of large heema-
temesis  about the  beginning  of
November 1948, This patient lived
only for 2 years from the time of
commencement of the treatment.

Case III. —P.. aged about 52
vears 3 reported at the Institute in
1940 for a large superior mediastinal
tumour. (Unfortunately these skia-
grams arenot available now). He had
acomplete course of X-ray therapy
to the superior mediastinum. A total
dose of 60007 air dose was given
using two fields. The patient had
no trouble for over 8 years but
reported recently with slight dysp-
noca and cough. Skiagrams revealed
a large mediastinal tumour but now
mostly in the inferior mediastinum,
extending on to the right side:
there was slight enlargement of the
superior mediastinum. The patient
was given another course of treat-
ment with very good regression of
the tumourat the time of discharge,
and is alive and well uptodate.

We have recently come across
another similar case where the supe-
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rior mediastinnm was treated about,
13 years back with complete regres-
sion of the shadow but where a simi-
lar recurrence occeurred in the inferior
mediastinum.  These  two  cases
illustrate that in the treatment of
these conditions sufficiently  wide
arcas should be irradiated ;  the
fields used shonld cover the entire
mediastinum  although there may
not be any apparent involvement of
the whole of the mediastinum at the
time of treatment,

Case IV.—R.. a student, aged 20
years, reported with typhoid like
fever for over 50 days, the general
condition being extremely poor. The
mediastinal glands were enlarged as
also a few cervical elands. Biopsy
of once of these revealed it to be
Hodgkin's discase. The patient was
treated only for the mediastinum
with complete regression of  the
mediastinal shadow ; at the same
time the cervical glands regressed
without any treatment.  This obser-
vation has been made by other
workers and our experience confirnes
this-that very often there is a regres-
sion of the secondary glands along
with the regression of the primary.

Case V.—Mr. A, R., aged 66.
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Complete regression of the primary
and secondary glands resulted. He
had no trouble for well over this
period of about 24 years at the end
ol which he noticed a streak of blood
in his expectoration after a fit of
cough.  He promptly reported for
examination.  There was nothing
abnormal in the throat op larynx,
the old lesion having completely
healed.  This naturally led to fur-
ther investigation and a fluroscopic
examination of the chest revealed
atelectasis of the righvlower lobe. A
bronchogenic carcinoma was suspec-
ted.  Bronchoscopy revealed a flake
like growthabout 1 em. long, readily
bleeding during the examination.
A biopsy was done and the histolo
gical examination revealed it to b
cpidermoid carcinoma. It may L

of interest to mention here that th

histological report on the primar

tumour of the larynx was adenc

carcinoma.  This case reveals ¢
multicentric origin of different types
of earcinoma in the same person and
also the radiological appearances of
a typical case of fairly advanced
bronchogenic carcinoma. He was
irradiated for this condition, but
succumbed to the disease about an
year later.
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Case Report

Dr. A. N. K. MENON, M.B,, B.S., D.M.R.,

StaNLEY MEDICAL COLLEGE, MaDRAS.

|. Calcification in Uterine Fibroid

NE of the commonest Neoplasm
in the uterus is Fibromyoma
which under normal conditions

is not radiopaque, being of the same
density as the surrounding tissues.
If calcification occurs, the fibroid
becomes radiopaque. There are two
varieties of calcified fibroids: (1)
Those in which homogenous calcifi-
cation occurs throughout the fibroid,
(2) Those in which calcification oceurs
in patches throughout the tumour or
on the surface. Caleification occurs
mostly after menopause and does not
usually give rise to symptoms.

Case report.—25-6-'47. Patient,
S. M., female, aged 70 years.
Referred by the Superintendent,
Rajah Sir Ramaswamy Mudaliar
Lying in Hospital, for radiography
of the pelvis, with the following
clinical notes.

Attained menopause about 20 years
back. Complaint :—Pain in the ab-
domen and irregular bleeding per
vaginum.

P. V. Report by the Assistant Su-
perintendent, R. 8. R. M. Hospital :
Cervix soft and atrophied, uterus
enlarged, hard and slightly mov-
able.  Fornices free. No blood on
examining fingers. Cancer—Body
of the uterus 7

A radiograph of the pelvis was
taken on 25 6-°47, which showed the
existence of a calcified fibroid. The
radiographic report is as follows :—

A dense circular opacity with a
whorled appearance inside it is visu-
alised in the pelvis in the region of
the uterus—suguestive of calcified
fibroid.  This was confirmed by
subsequent operation.

2. Intravenous Pyelography in a Case of Ectopia Vesicae

CTOPIA Vesice is a rare conge-
E nital malformation where there
is a total abscence of the anterior

and lower wall of the bladder and of
the lower portion of the anterior ab-
dominal wall. There is gap in the
symphysis pubis which is practically
not devcloped, the pubic bones end-
ing on cither side of the inguinal

region. This is due to a gross lack

of development of the whole of the
tower part of the abdomen. 'The
posterior wall of the bladder with its
mucous membrane is  pushed for-
wards by the abdominal contents
hehind it. This projects in the mid-
dle line below the navel as a reddish
round swelling. The swelling moves
in and out with respiration. At the
lower part of this tumour there may
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be seenthe openings of the ureters
through which urine is ejected at
intervals,

Miss D., aged 20 years, a patient
under Dr. C. Raghavachari, 5.,
F.R.C.8.,, was sent to the X-ray
Department of the Stanley Hospital
for intravenous pyelography. She
was a case of [Ectopia Vesice in
which the anterior abdominal wall
was formed by the trigone of the
bladder. The urcteric openings were
seen with urine spurting out of each
opening alternately.

P. V. Examination report by the
Assistant Superintendent, R. S. R.
M. Hospital.

Body of the uterus very small.
Vagina and vulva not developed. An
mtravenous pyclography was done
and radiographs of the urinary sys-
tem taken after 7 minutes, 15 minu-
tes, 30 minutes and an hour after
the injection of Pylectan. Both kid-
neys have excreted the dye in seven
minutes.  There is a dilatation of
both ureters. much more pronounced

The Indian Journal of Radiology

on the left side where the lower end is
greatly dilated and is bulbous in
shapc.  Excretion by the right
kidney is comparatively less and the
calyces are not clearly defined.

This patient with an Ectopia Vesi-
ce lived a fairly useful and comfor-
table life forabout twenty years with
the excretory powers of the kidney
not much impaired. She came to the
Hospital for an operation as she was
desirous of getting married. She was
operated on by Dr, Ragavachary
under spinal angesthesia. The ahdo-
men was opencd by a right parame-
dian incision, the ureters dissected
out and implanted into the sigmoid
Colon. Ureteral catheter was passed
into the ureter and drawn out
through the anus, and the abdominal
wall closed in layers. A week after
the operation, an ascending infection
of the kidneys developed and in spite
of the best medical aid the patient
expired. Radiographs of the urinary
systemand clinical photo are given
below.

3. A Case of Ecteromelus Monopus

NEW born dead infant was sent
from the Raja Sir Ramaswamy
Mudaliar Hospital to the N-ray

department of the Stanley Hospital.
On 23.9-47, for radiograph of the
whole infant. Lateral and antero-
posterior radio-graphs were taken

Iower extremity was absent (not
developed). On the left side only the
left femur was developed. No exter-
nal genitals were present nor was
there any anus. It is o very rare
case of congenital mal-development
known as Ecteromelus Monopus.

Caleified fibroid-
| Vide puye 167.
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which on examination revealed the
following  abnormalities. Right

Intravenous Pyelogram,
L Vide page 167

Case 2.

The delivery was natural with a thigh
presentation but with the child born

Case 2. Clinical picture.
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CaseE 3. Lat, View.
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AP View.
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dead. Motheris a third para, both
the two previous deliveries being
natural with the children normal
and alive.
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My thinks are due to Superintendents of
Gov 'rnment Stanley and Raja Sir Rama-
swamy Mudaliar Hospitals respectively for
giving me permission to publish these case
reports.

Abstracts From Current Literature . .

Abstracts from the Symposium on Cancer of the Breast

Reported in the ‘British Journal of Radiology,” December, 1948.

Article | .—Johans Clemmson, Denmark
Departinent of Stutistics, Copenhagen.

He lays stress on the fact that clinical
research is of as great a value in the etiology
of human cancer as the laboratory experi-
ments are in the case of animal tumours.
His clinical study of the cancer statistics in
Denmark have brought out the importance
of the cstrogens, heredity and possible
trauma in the eticlogy of human breast can-
cers.

Article 2. — Pre-cancerous Condition of the
Breast by E. K. Dawson, Research Labo-
ratories, Royal College of Physicians, Edin-
burgh.

He emphasises the instability of breast
physiology at the time of the climatric and
classes the age period between 40 and 50,
the danger period for women in breast cancer.
It is at this period that the benign-malignant
ratio of the tumours of the breast is reversed.
In this article Dawson elaborates again on
her classic analysis of the types of epithclial
hyperplasia that occur in the breast in the
involution phase. 'The two types of epithe-
lial hyperplasia are (1) adenosis and (2) epi-
theliosis.  Adenosis is merely a [obular
hyperplasia consisting of an increase in the
lobules of the breast while maintaining its
essential physiological pattern. Epitheliosis
is on tho other hand an intraductal prolifer-
ation of epithelial cells which Muir has called
the  Intraduct cancer”. According to Daw-
son this intraductal proliferation is not in
itself a malignant disease. The proliferating
cells within the ducts in the vast majority
of the cases degenerate and are absorbed.

In many cases degencration is followed by
cyst formation and these are the blue-domed
cysts of Blood-good.

Sometimes the epithelial cells undergo
fatty degeneration and a fatty cholesterol
cyst is formed instead of the usnal serous one.
These fatty cysts are absorbed slowly.

Dawson considers that neither adenosis
nor the Blood.-good cysts are pre-cancerous.
She finds that cancer development in the
breast is associated only, if not demonstrably
always, with the presence of fatty material
n mammary ducts.

Article 3. —Sir  Stanford  Cade,  Surgeon,

Westminster Hospital.

The 3 interesting features in Cade’s article
are No. I—the effect of treatment on the
average expectation of life in women having
cancer of the breast of 55 years of age.

Normal expectation of life is 1887 years,

In untreated carcinomas of the breast it
is 38 years.

With treatment under average conditions,
expectation of life i 5°78 years.

With treatment under best conditions,
expectation of life is 12 93 years,

This is important because it shows the
vast difference in resnlts that may be obtain-
ed when treatment is  conducted under
average conditions and by a trained team,

I1. The effect of the stage of the discase
on the 5 year survival rate.

Stage I-——Anything between 64 and 87,

Stage 2—Avcerage 30
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, . . .
~ The difference which axillary lvmph node
involvement, however slight or skin involve.
ment, makes in the prognosis is dramatic.

' Ill_. The effect of pre-and post-operative
irradiation in cancer of the breast. Tt wag
found that with post-operative irradiation
alone the number of local recurrences were
greatly reduced. But the cases continuéd

to die in the same way from distant metas-
ases. ‘

Therefore  pre-operative irradiation was
also zldded. The dramatic change that prc‘-
operative irradiation made in the prognosis
is shown by the following figures. T

In stage I—with post operative irradiation
a(qnc the 5 year survival rate was only 53
‘Vltl% pre-operative ireadiation the 5 year
survival rate was 73 (after Dr. Stoll).”

- .
Elis Berven, Radium Hemmet, Stockholm,.

In cancer breast with fixed axillary lymph
110(_193—1)031-ol)emtive irradiation alone gave
a d year survival of 97% while with cpre-
and post-operative irradiation the 5 year
survival was 32 .. '

Cado does not helieve that local mastectom
hf).s any place in the treatment of ma iWna,nbé
discase of the breast except as a pulﬁative
measure.

Article 4. ~The Value of Simple Mastectomy
and  Rudiotherapy in the Treatment of
Cuncer of the Breast by Prof. MeWhirter
F.R.CS., Royal Infirmary, Edin. ,

This is the most intriguing and  the
most thought provoking article of the entire
serics.  McWhirter has made a Virtuall (19(*/
laration that radical mastectomy as such m
the treatment of malicunant disease of the
breast has no place af any stuge. His funda
mental declaration that the effectiveness oi'
amethod of treatment for a particular discase
should not be judged by the pcrcentaf;e of
success obtained in the cases to which it has
been appricd, but also by the percentage of
cases o which it could not be applied is ver
sound. T

He suggests the following as the ideal
method of assessment :

.(u) When the value of any method is
being assessed, no case should be deducted
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i{r'(;n'; the total. Cases failing to complete
treatm(int and cases where the method of
atment could not be applied are just as

much failures as cases : i
ing o 1 ures o ases fully treated and fail-

(b? The limitations of
o i : .
titgguz);;r‘ (},hmml, histological, or a combina-
! the two—must be recosnised and
while results d by stage
e, T f may be presented by stages
& M i
gure of greatest value is a survival

rate of all the stagos tal ' )
figures should al\:ays b;cslzatgg(.}thm. Those

any method of

(c) If the numbe

) . r of untraced cases is

gégt}il’ tl}e maximum and the minimum value
e survival rate should be stated.

m(jl? While deaths from intercurrent  dis-
ti aes may be deducted the death rate from
1cse cases should not exceed that, of the

LOI‘XCA'POH 1r a ‘
5 age grou o
> N S d 12 Oﬂ g I) f t;h(‘ pOpuIathIl

\Vhile admitting that the 10 v
rate is preferable it ig submitted}
year survival rate
Theabove basis of
the improvement
better selection.

ear survival
; that the 5
Iy adequate cnough.
asssesment would preclude
of results by means of

Factors which sugggested the use
mastectomy and Rudio therapy
iﬁg?ﬁ&git if thedbrca,st alone was involved

was no need to submi i

an axillary dissection. Ift;ﬁleltuxaillg?tlflﬂ'lt tlo
n(‘)dcs' werc involved it was found tﬁ,e .:‘mpl;
of axillary dissection was not ﬁmr S{I o

to proper irradiation as far ag local réctll)re o
gles were conce}'ned. But on the other hra(,ar?(i
tlig (:j\lllllary dlssect,ior}, in cutting through
the ilrllol;'r”lad_cn tissues, was a powerful
Shator | g.tl‘bhemln.&t‘l.oll of the disease to a
Cistant site.  This is proved by the large

nber of cases that died from dist

metastases after radical mastectoms llls gk
locally they were free from disease 7 though

(2) With this
larger proportion o
to treatment.

of simple
Py —(1) It was

mothod of treatment g
f cases can be submitted

(3) After simple mastec i

of the wound is%uickii.ecwmy the healing
(%i r‘I[‘{:Ldio therapy can be applied earlier
) The tissues ; i .

be(tter. 1€ Ussues tolerate the radio therapy
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(6)-Chronic cedemaof the arm does mnot
follow this method of treatment.

Definition of operable cases :~—The primary
tumour which may be of any size may show
any degrec of skin involment upto and in-
cluding uleeration but there must be no iso-
lated skin nodules or other manfestations
of invasion of the cutaneous lymphatics
The extent of skin involvement must not
be so great as to necessitate gkin grafting
when radical mastectomy is performed, and
the tumour must not be fixed to the pecto-
ral muscles. The axillary glands of the
same side may be enlarged but they must
not be fixed. The supra clavicular glands
must not be enlarged and there must be no
clinical or radiographic cvidence of distant
metastases.

Statistics —Classification of stages is ac-
cording to Paterson of Manchester, in all
cases.

TABLE 1.
All primary cases referred in the period.
1941-45.
Staw Stare Stage Stag .
bull,,u btﬁ,o Sixlli,k Stln\g./,e Total
Number 405 344 132 13 133%
Per cent 30 26 14 30 100
TABLE IIL
1941-46.
Advanced  Advanced
Operable cases with- cases with 8
cascs out distant distant E?'
metastases metastases
Number 749 387 198 1334
Per cent 56 29 15 100

(«) Survival rate of all operable cuses in
the  period  1941—45—total —cases 757,
McWhirter technique—?3  year survival—
621 per cent ; radical mastectomy followed
by radio therapy 50°1 per cent.

(b) Survival rate of all advanced  cases
without distant metastases for the period
from 41-435. In these cases radical mastec-
tomy was out of question. This group
includes all cases where the primary tumour
was fixed to the pectoral muscle or to the
underlying ribs and all cases where there
were fixed axillary glands or glands present
in the supra clavicular region. 5 years
survival rate according to McWhirter techni-
que—21 per cent.
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(¢) Surrvival rate of all cases referred in the
period  A1-45—total  cases 13455 years
survival rate 43'7 per cent. Original techni-
que of radical mastectomy followed by
radio therapy had only 324 per cent.

() Survival vate of all cases without elini-
cal or rodiographic eridence of distunt mefa-
stases in the period 4145 total cases 1146.5
year survival rate-—50 5 per cent i.e. half
the numbher of such patients who had no
evidence of distant metastases were alive at
the end of 5 years.

Principles in the application of MceWhirter
technique.—The method of treatment is the
combination of the two procedures which
must be co-ordinated if the best results are
to be obtained. The following points are of
importance in the surgical aspeet of this
question.

(@) Pre-operative preparation of iodine
is contra indicated as it lowers skin tolerance
to radio therapy.

(b) The undermining of the skin flaps
should be as limited as possible so that the
tissue spaces outside the area to be irvidiat-
ed will not be contaminated by malignant
cells liberated during operation.

(¢) Excessive skin should not be remov-
od. Tension on the skin flaps may be
associated with failure of the wound to heal
and delav in the application of radio
therapy. Tightly stretched skin flaps tole-
rate radiation badly. Skin grafting does not
overcome the difliculty, as skin grafts do not
tolerate X-ray treatment well.

(1) When the primary tumour is  mobile
on the pectoral fascia, the fasceia should not
be removed as this promotes fibrosis of the
pectoral muscle. It the tumour is firmly
fixed to the pectoral fascia, the muscle
should be removed with the breast.

(¢) If there are 1o palpable axillary
glands no dissection should be performed.
But superficial glands of the sub pectoral
group and the axillary facsia may beremoved.
Any further dissection  of the axilla wiil
defeat the whole purpose of the treatment
and method advocated.

(f 1t the patient is very stout it is
better to carry out radical mastectomy e
cause in such patients it is diflicult to deli-
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ver an adequate depth dose of X.rays to ‘he
axilla. )

{(g) Supra clavicular glands should never
be removed becanse these glunds are easily
and effectively dealt with by radio therapy.

{hy Adhesives shonld not be applied to
the skin after the operation becanse 1his
lowers the tolerance of the skin to radiation.

The follo *ing points ave of importance in
the post operative  treat vent of  radio
therapy.

(i) One full comrse of X-rav treatment
should be given.

The practice of vepeated courses at inter-
:als of 3 to 6 months has no plic in the
ont R co X

IY atment of any torm of malignant dizease
where a cure i< to he attempted,

(1) N-ray treatment should be  com-

meticed s s00n as possible after the opera-
tion.

(i) Feur fields are used and everv field
treated overy day.  The axilla is irradiated
!Jy two opposed fickds and the anterior field
includes the supra  clavieular recion. The
chest wall must be treated by tzu:nential or
glancing fields so as to a,voidvlm)goﬁbrosis.

(iv) N.ray set used should not be of a
lower voltage than 250 k.v. The half value
layer of the beam is 3'7 mm. copper.

Article 5.—Surgical Aspect of Carcinoma of
the Breast by Ledlie— Royal Cuncer Hospi-
tal, London.

The Stage 1 can be treated by radical
mastectomy, Stave 2 by pre-operative and
post-operative irradiation with radical
mastectomy. The radical mastectomy is
performed 2 to 6 months after the [)I'O:OPO-
rative irradiation. Stage 3 nd Stage 4 are
treated with roentuen therapy alone or in
combination with the local mastectomy.
Rentgen therapy alone has been employed
in mastitis carcinomatosis, i

5 vears survival rate of patients subject
to radical mastectomy and pre-operative
and post-operative irradiation-Siage 1-
73, Stage 2 —67 , Stage 3 —50 ., Stage 4~
Nil. Total 3 vear survi.al rate 63 . Of
those cases subjected to radio therapy alone
79 - were dead at the end of three years of
distant metastases. Of the remaining 217,
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the disease had recurred in all of them by
the Tth vear. In this connection there is
one note of interest by Ledlie.  He says that
no breast removed after roentgen therapy
showed complete sterilization of malignant
cells. This iy in contra distincetion to the
claims of Gordon 1 ichard of the Ontaric
Tustitute of Radio Therapy, Toranto (leneral
Hospital that 25 . of his cases coming to
operation after a course of X-ray therapy
were negative for cancer. )

Cormyuntary.—1 think closo saanalysis of
this very interesting svmposium is necessary
to evaluate the conflicting claims made by
the various schools of thought for their
particular type of treatment. Cade and
Ledlic stand by the old time honoured
methods of treatment of cancer of the breast
except that they have accepted that pre-and
post-operative irradiation bave a very dis-
tinct value in securing a larger measure of
cure. The emphasis has now shifted from
post operative irradiation to pre-operative.
It is uniformly agreed by all others that
though post-operative irradiation is effoctive
in preventing local recurrence it had no
effect on distant metastases, from which
mos of these cases died.  As Ledlie has put
it in his own inimitable way it is “just lock-
ing the stable dvor after the horse has been
lost.”” Beyond this there is no new thought
in their line of treatment. The most intri-
guing article of the series is that of Mc
Whirter of Edinburgh. tis statements though
conveying agreat truth are not quite reason-
able. In these McWhirter states that the
assessment of the treatment with radical
mastectomy should not lie merely in its
applicability toa group of selected cases but
also in its failure in the rest of the group
which formed the large majority. It is ad-
mitted that radical mastectomy is limited in
its scope of application, but to pass judg-
ment on its results just because it cannot be
applied to advanced cases is 1 think quite
beyond the limits of reasonableness. The
facy that it can produce 87, of 5 year cures
in certain stages of the cancer of the breast
show that it i~ the method par excellence for
that group. Other methods may be of greater
value in a different group. The treatment
of cancer cannot be standardised in its appli-
cability to a mass. It should be essentially
individualised to the stage of the pathology
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of the disease in each particular case. The
line of treatment will have to vary accord-
ing to the individual pathology. And par-
ticularlv now with pre-operative radio-
therapy added to it, it is definitely superior
to simple mastectomy followed up'by radi-
ation. ltis accepted in thoe experience of
all cancer therapists that Roentgen therapy
fails in a very larze proportion of the cases
when it is applied to gecondaries in lymph
nodes. lven the Radium Hemmet, the
vreatest protagonists of radio therapy,
have accepted their failure  to clear
lymph node metastases by radio therapy
alone. What aoplies to lymph node metas-
tases in the neck naturally must apply to
ly:nph node metastases in the axilla. especi-
ally in view of the fact that epitheliomas of
the oral cavity are more susceptible to
irradiation than the glandular cancers that
arisc in the breast. Again 1t has been
repeatedly pointed out that clinifcnlly palpa-
ble lymph nodes do not mean histologically
malignant lymph nodes, and where such
lymph nodes cannot e subjected to micros-
copv as in McWhirter’s technique, staging
and grading of cases are bound to be falla-
cious.

It must again be remembered that the
secondaries in lymph nodes may have a
ditferent grade from the primary.

The results of his treatment in operable
cases are definitely inferior to those of Cade
and Ledlic. In advanced cases without
distant metastases the results are about the
qame as those of the other surgeons and is
definitely preferable, because it involves
much less trauma and much less risk inits
treatment.

Therefore as far as treatment of cancer of
the breast is concerned certain definite rules
can be laid down.

(a) Stage 1 cancer breast-radical mastec-
tomy with pre-and post-operative therapy.

(b) Stage 2 cancer of the breast--radical
mastectomy  with pre-and post operative
irradi;mtion‘ unless there is involvement of
the cutaneous lymphatics, in which case
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irradiation should be depended upon mainly
with simple mastectomy later if feasible.

() Stage 3 roentgen therapy alone.

(d) Stage 4+ uothing is possible.

In thix discussion except for a passing
reference by Ledlie no one has paid much
attention to the effect of hormonal therapy
in the cancer of the breast.  Kxperionce has
shown that hormonal therapy which by itself
has been an abject failure so far, has in
certain circumstances proved a valuable
adjunct to other methods of treatment.

In the inflammatory cancer of the breast
occurring in young women and in the me-
dullary carcinomas of the breast bilateral
ovarectomy has been definitely found to
subdue the progress of the malignant process,
aiding radio-therapy to definitely circums-
eribe and localise the tumour and render the
patient fit for radical mastectemy.

Tt is therefore suggested thatin all cancers
of the breast occurring in women before the
onset of menopause artificial menopause
<hould be created either by surgery or by
roentgen therapy as this controls the malig-
nant process. This is especially applicable
to women who have already had children.

Another interesting article in the series is
Dawson's  pre-cancerous condition of the
breast. Here it is shown that cystic mastitis
may be a pre-cancerous condition only when
it is associated with a fatty degeneration of
the intra-ductal epithelial cell. Otherwise
it is never a pre-cancerous condition.

A third factor of interest in the series is
what may be called a preventive measure.
It has been found that menopause is the
most dangerous period ax far as the incidence
of cuneer breast is concerned, and  therefore
it ix snugested that prolonged menopause
should be immediately terminated by roent-
gen stecilisation.

And finally the indisputable proof that
the average expectation of life in the hands
of a team of specialists is 1293 vears
wheteas under average condition it is only
578 vears, isa very strong argument for
centralisation of cancer therapy.

S KRISHNAMOORTY .
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First numiber of the Jowrnal of the Faeully
of  Radiologists, London.  The Faculty  of
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hefore its readers authoritative articles on
current advances and problems It
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radiological and pathological changes in this
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tion of the radiographic appearances, Other
articles in the journal include Radio therapy
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articles on  the - Doctor-Patient relation-
ship in the treatment of cancer.”

There are no  abstracts : evidently the
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print is clear and bold and the quality of
reproduction of the radingraphs and photo-
araphsis zood.  The tormat of the journal
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