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PREFACE 
Tms report l1lllllllllrize the results of research work done during 1931! 
in the treatment of canoer by mea.ns of radium lent by the Medical 
Research Co1mcil to selected centres throughout the co1mtry. It thus 
oontinues the account given in the ten similar reports already pub
lished (Nos. 62, 90, 102, 112, 116,126, 144, 150, 160, a.nd 174 in this 
Series). The scheme of work is 1mder the direction of the Radiology 
Committee, to whom the Co1mcil are indebted lor the preparation of 
these reports. 

The original stock of radium salt entrusted to the Co1mcil for this 
purpose by H.M. Government is supplemented by further qua.ntities 
provided by the British Empire Cancer Campaign and by the National 
Radium Commission. Support has also again been given by the 
Campaign to the Radon Centre maintained by the Co1moil at the 
Middlesex Hospital for the supply of radium emanation. The Counoil 

. would here once more express their high appreciation of the continued 
co-operation of these bodies. 

The report not only deals with the actual work of the past year, but 
also gives statistical data relating to the after-histories of patients 
treated in earlier years. It contains, further, a section in which some 
account of purely experimental investigations is presented. 

MliDIOAL RllBliARCH CoUNCIL, 

SS Old Queen Street, 
Wes~ter, S.W.1. 27th July, 1938. 
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INTRODUCTION 

THE presentation of the subject-matter of the present report follows 
the lines of previous issues. The general balance of these reports must 
inevitably shift as knowledge of the subject advances. Earlier reports 
in this series were largely concerned with details of new developments 
in radio-therapeutic technique, but the stage is now r<'ached where 
there is less of this information from the centres, for there are few 
sites of the body liable to the incidence of malignant disease which 
have not already been studied from this point of view. On the other 
hand, the statistical information has gained in value, as it now covers 
a large enough number of years to provide data from which conclusions 
can be drawn with some certainty. 

More experimental work in radiology is done in physical, biological, 
and pathological laboratories at the present time than ever before. 
This has been a gradual growth at many of the research centres, but of 
late years there have been several additions to these, and the geneml 
experimental facilities for research into the nature of the actions of 
radium upon normal and malignant structures of the body have 
received a great stimulus by the allocation of radium from the Hadium 
Commission to the Council for work of this character. 

The treatment of carcinoma of the rectum by irradiation has till 
lately been disappointing, but there are now indications that, with 
greater experience and better understanding of the dosage, the future 
holds out a more favourable prospect. It is, therefore, of the utmost 
importance that new radium methods of treatment should be explored, 
for it points to the fact that although for many years these growths 
have been looked upon as hopeless or as radio-resistant, some have 
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responded well to treatment, with the result that patients are alive 
a number of years afterwards. 

With larger quantities of radium available for treatment there is a 
definite advance in the methods of applying comparatively large 
quantities externally to the body, and just as with X-rays, so with 
gamma radiation the tolerance of the sldn may be said to limit the 
dose which may be given by any one port of entry to any region of the 
body in this way. It has been known for more than 20 years that the 
dose of radiation that the normal skin will tolerate is dependent on 
the time over which that dose is spread, and that the longer the time
interval is made the bigger is the dose that can be tolerated. The 
tolerance of the skin, however, is not quite such a simple matter as 
this, for if the sliin be looked upon as an organ of the body then a study 
of its toleration linked up with its physiological state may exhibit 
other important variables. And this is borne out by several papers in 
the present summary, from which it would appear that the tolerance 
of the skin depends upon the region of the body which it covers and 
on its own blood-supply. 

It is not always recognized that the reactions of the normal skin to 
irradiation are in many important clinics made the actual basis for 
the doses used in the treatment, so that the dose of X-rays or gamma 
rays being given to a malignant growth will be expressed in terms of 
the skin erythema dose (S.E.D.). Such a method of reference has an 
obvious convenience once the normal S.E.D. is fixed in terms of some 
reproducible physical quantity, but the practice is a very risky one if 
serious doubt may be cast on the reliability of this quantity, the 
S.E.D. It is consequently of the greatest importance to see to what 
extent these new observations warrant the importance which may, 
from some points of view, be attached to them. In a report from the 
·Manchester Royal Infirmary and Holt Radium Institute, where an 
investigation is being continued on the treatment of brain tumours, 
the authors state that as a result of their own observations, they have 
come to the conclusion that the toleration of the skin of the scalp is 
about 50 per cent. greater than the skin tolerance in other regions of 
the body. In this instance the other regions of the body are grouped 
as if they all reacted to the same degree. 

In a communication from Dr. J. C. Mottram a number of observa
tions are collected with reference to the toleration of the skin in its 
relationship to the blood-supply, and the conclusion is drawn by him 
that regions of the skin with a depleted blood-supply react less to 
radium exposures than do the normal areas. Again, observation of the 
reaction of the skin of the face and neck exposed to external sources 
of gamma rays show that the skin of the face is apparently more 
sensitive than the skin of the neck. These three instauces will be quite 
enough to show how one type of investigation helps on many varieties 
of therapy, for if the skin is in any way a typical organ of the body it 
moans that we must look for similar differences to exhibit themselves 
throughout the body, and that the reactions to irradiation of a patient 
suffering from malignant disease is not simply a question of the 
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direct action of irradiation upon the tumour, but also 11 qu~stion of tho 
general physiological response of the individual as !I wholu. 

Other experimental work which is summarized in tho pn>sont is,;uo 
is hugely concerned with studies of cellular reactions of a fundamental 
character. It may be some time before tho results of th .. se stu<li<•s 
become in any way clear in their application to malignant di:;,•ase, but 
if X-ray and radium therapy are to be shorn of the empiricism which 
has been alleged against them it can only be by investigations which 
seek in their several ways to give us more information ubout the 
processes which are set into operation by irradiation. 

Following tho practice of tho last two years, d<1ta have been col
lected from various centres on the relative frequency of surgical and 
radiological treatment for patients suffering from mulignuut diseuse. 
Relevant data have been received from the following institutionij: 
Aberdeen Hoyal Infirmary, Cardiff Hoyal Infirmary, Irish Hudium 
Centre, Marie Curie Hospital, Middlesex Hospital, Hoynl l!'roe 
Hospital, St. Bartholomew's Hospital, St. Peter's Hospitul, the 
Scottish Associations of the Women's Medical Fcdoro.tion, and 
University College Hospital. The data are collected in 1'able 1. 

TABLE 1. 

Relative Frequency of Surgical and Radiological Treatment. 

TreAtment. 

By all methods • 
lly surgery alone . 
By radium o.loncl . 
By X-raya nlono . 
By ourgery+rndium 
By surgery+X·rnys 
By rndium+X·rays • . 
By surgcry+radium+X·rays. 

Number 
trMled 
(1932). 

2,172 
oliO 
0114 
224 
163 
127 
1:!1 

13 

Perccnl.age of 
Wtal number 

trtattd. 

)(KH) 

26·8 
4·H 
10·3 
7·0 
6·0 
6·0 
0·6 

1 Treatment by' radium alono • may involve aurgcry of access. 

Collecting the data of a similar character for the yeurs 1930, 1931, 
and 1932, it is found that at those Council's centres which have 
contributed to the collection of this information, 5,520 patients 
suffering from malignant disease have been treated. Of these, 1,721 
have been treated by means of surgery alone, making 31 per cent., 
and 2,175 have been treated by means of radium alone, mailing 89 por 
cent. These numbers are perhaps big enough to warrant tho con· 
elusion that it represents the relative probabilities at important 
medical centres in many other parts of the country. 

The report from University College Hospital has already been pub
lished in extenso under tho following title: Report on Radiotherapy 
for 1932, by John Bale, Sons & Danielsson, Ltd. 

In order to facilitate reference in this Heport to the work of the 
individual centres, they are dealt with alphabetically throughout the 
Sections A, B, C, D. 
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A. CANCER OF THE BREAST 

TECHNIQUE. 

The report from ABERDEEN RoYAL INFIRMARY states that, as fore
shadowed in last year's report, wherever possible the aim has been to 
give either a two or three-stage treatment in cases of Carcinoma 
Mammae. As far as possible this is being carried out. Detailed histo
logical examination of breasts amputated after irradiation is being 
made. The report contains the following interesting details of seven 
cases treated: 
1. Mrs. B.S. 

Clinical diagnosis. 
l''cbruary, 1932. 
Six weeks lawr. 
January, 1933. 
Histological examination. 
March, 1933 

2. Mrs.M.L. 
Clinical diagnosis. 
April, 1931. 
May, 1931. 
Histological examination. 

August, 1931. 
March, 1933. 

3. Mrs. J. L. 
Clinical diagnosis. 
ll!arch, 1931. 
May, 1931. 
September, 1931. 
Histological examination. 

Ml.rch, 1933. 

4. Miss L. F. 
Clinicn.l diagnosis. 

May,1931. 
October, 1931. 
Histological examination. 

March, 1933. 

5. Mrs. A.M. 
Clinical diagnosis. 
July, 1931. 
November, 1931. 
Histologicn.l examination. 

aet 36. 
Duct carcinoma of the breast, glands not palpable. 
Radical needling. 
Complete disappearance of lump. 
Local removal of the breast with diathermy current 
No tumour cells found in breast. 
Alive and well, no signs of malignsnt disease. 

aet. 64. 
Scirrhus cancer, glands not palpable. 
Radical needling. 
Radical amputation. 
Small area of greatly degenerated tumour cells. 

Stroma packed with active fibroblasts, to some 
extent concentric arranged around groups of 
degenerated tumour cells. No evidence of malig
nant disease in axillary contents. 

Subsequent surface irradiation given. 
Alive and well. 

aet. 49. 
Scirrhus cancer. No palpable glands. 
Radical needling. 
Surface irradiation. 
Loon.! amputation of breast. 
No evidence of tumour; only fibrous tissue seen in 

sections. 
Alive and well. 

aet. 22. 
Early carcinoma of the right breast. Palpable 

glands in both axillae. Both breasts the seat of 
chronic mastitis. 

Radicn.l needling. 
Local amputation of breast. 
No tumour cells. Normal breast tissue mostly 

replaced by hyaline fibrous tissue. 
Alive and well. 

aet. 60. 
Scirrhus cancer, glands palpable in axilla. 
Radical needling. 
Radical amputation. 
Breast: no tumour cells found. 
Axilla: small areas of spheroidal cancer cells sur-

. vive, but these cells are greatly degenerated. 
Patient did not return for surface irradiation. 
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April, 1932. 

August, 1932. 

6. Mrs. C. T. 
Clinical diagnosis. 
December, 1931. 

lliBtological examination 
of bWlSt tissue only. 

December, 1932. 

7. Mrs. I. F. 
Clinical diagnosis. 
March, 1931. 
April, 1931. 
lliBtological examination. 

Juno, 1931. 
March, 1933. 

Re-admittod. E:densivo uleemtion of wnll of cht'St 
with invoh·cmcnt of suprndaviculnr gland ... 
Operation scar infiltmtod with growth. 

Dead. 

aet. 55. 
Scirrhus cancer. Palpable glands in the axilla. 
Radical noodling, loUowod a fortnight later by 

rndical am putotion. 
Tumour coUB found in groups mostly exhibiting 

extreme degeneration. Connective tissue shows 
more aetive fibroblastic proliferation ncar the 
tumour cells than elBow hero. No mitoses. 

Alive and well. 

aet. 52. 
Scirrhus cancer. Axillary glands not palpable. 
Radical noodling. 
Local amputation of breast. 
BWlSt: mostly fibrous tissue, one smnll deep nodule 

in the bWlSt showod very small loci of dc~cne
rated tumour cells encapsulated in hyo.!ino fibrous 
tissue such as seen elsewhere in the bWlilt. 

Surface irrndistion. 
Alive and well. 

At the CARDIFF RoYAL INFIRMARY radical amputation is still the 
routine method adopted for the treatment of operable or borderline 
carcinoma of the breast. In the majority of cases this is followed by 
a surface prophylactic radiotherapy in a few weeks following amputa
tion. Nine cases were treated solely with radium, 4 of these were 
operable or borderline cases. One died, and the remaining S are 
free from disease. Seventeen post-operative recurrences were further 
treated, the majority receiving surface radiotherapy. Three cases 
treated in this way were free from symptoms at the end of the year. 
Where radium alone bas been used in operable and inoperable car
cinomata of the breast, the results are satisfactory and compare well 
with the operative treatment during the year. 

At the MARIE CuRIE HosPITAL the general technique for the 
treatment of cancer of the breast is the same. 

Operable cases wherever possible have been treated by surgery •••• Tho few 
operable cases treated by radiotherapy were in patients of very advancod age, or 
operation was refused-16 cases. Nineteen primary cases and 26 recurrent 
after operation have been trcatod during the past year. In 2 casco tho 
method adoptod was the combination of local excision with radium. The value of 
the radium treatment of recurrent and inoperable breast cancer bcoomes more 
apparent with the larger number of cases under review. Large mllS[jes shrink or 
disappear, ulcerations heal, and smnll nodules disappear, and tho patient may 
enjoy good health for several years. 

At the MIDDLESEX HosPITAL the majority of cases of carcinoma 
of the breast were treated by the insertion of needles deep to the 
tumour and by surface application on a moulded columbia paste 
applicator or by means of the one gramme unit. In some cases the 
axillary glands were removed surgically, a transverse incision being 
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made dividing the pectoral muscles, which were subsequently 
rcsutured. 

During the year under review a. One Gramme Unit was lent to this 
hospital by the King Edward Fund. This is arranged as a fixed unit 
protected by lead which is 4 em. thick at the back and sides of the 
unit, but tapors down to 1·5 em. towards the outlet. The radium is 
arranged in 5 tubes of 200 mg., each placed around the circumference 
of a circle 5 em. in diameter and at a distance of 5 em. from the outlet. 
The effective radiation from the unit thus issues from a cylinder 5 em. 
in diameter and 5 cm.long which produces a well-defined beam which 
can be projected in any required direction, as the lead radium carrier 
is mounted on a counter-weighted arm on a moveable carriage. The 
filtration is equivalent to 1 mm. platinum and 2·5 em. of wood. 

The RoYAL FaEE HosPITAL report states that: 
1'ho technique employed for the treatment of primary carcinoma of the breast 

has been tho same as in previoUB years for the majority of cases. In a few cases, 
supplementary surface irrndiation bas been given immediately after the removal 
of the needles used interstitially. 

During the year 14 cases were treated by radium only, aU of which were inoper
able. In 5, although the primary growth W88 advanced, tho glnndJl were not 
apparently involved; in 9, glandJl were palpable. Seven cases were treated by a 
combination of surgery and radium. In 3 of these, glandJl were not palpable, 
and in 4 cases the glandJl were already involved. Five were spheroidal-celled, 
and 2 were carcinoma simplex. Of these, 6 were treated by radical amputation with 
interstitial irrndiation to the supra- and infra-clavicular regions and the inter
costal spaces. One ca..e had a local excision followed by interstitial irrncliation 
(Kcyno's technique). Seventeen cn.ses of recurrences were treated. Of these, 10 
were recurrences following surgery. 6 were recurrences after treatment by radium 
alone, 11nd 1 after surgery and raclium. 

The report from ST. BaRTl!OLOMEw's HosPITAL, referring to the 
secondary treatment of breast cancer, draws particular attention to 
the methods of examination subsequent to irradiation. It says that: 

Suspicious swellings were noted during the perioclical inspection of irrndiated 
tumours in 7 cases. Excision of the suspected area was carried out, and in 5 there 
was active carcinoma, the remaining 2 showing on1y scar tissue. When following 
up carcinoma of the breast after irradiation, the clitliculty of distinguishing 
between a surviving nodule of growth and a lllllSS of scar tissue persists in spite of 
increasing experience; and we are driven to conclude that the solution of the 
difficulty lies in a systematic examination of a series of carcinomas excised at 
some definite period after irradiation. Plans for carrying out such an investigation 
nrc going forward. 

The technique adopted by the ScoTTISH AssoCiaTIONs oF THE 
MEDICAL WoMEN's FEDERATION remains unchanged. Eighteen 
patients were treated, 7 of which were new cases. All were treated 
by means of radon in platinum needles. All cases of cancer of the 
breast are being followed up, and the figures obtained are being placed 
at the disposal of Dr. E. K. Dawson, who is carrying out an investiga
tion upon the histology and pathology of the breast, which it is 
anticipated will be of value in suggesting a relationship between the 
histolo~cal appearances of malignant growths and the ultimate 
prognosis. 
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STATISTICAL DATA. 

TABLE 2. 

Ca11ccr of the Brea.st. 

No. of 

""""' 
Pn'm~Jr-y. Rur~rrtnt. 

rear. treaJed. Liring. D<ad. Lit'ing. Dtad. 
Cardiff, Royal Infirmary 1930 51 I~ 19 3 15 

1!1:11 57 30 II 6 10 
1932 62 35 10 IIi 2 

K iug's C<:>Ucgc Hospital Jn:IO 10 2 5 I 2 
1!!:11 10 3 6 I 0 
1U32 5 0 0 3 2 

Marie Curie Hospital . 1926 4 0 I I 2 
1927 1 0 0 I 0 
1928 5 0 I I 3 
1029 16 3 6 2 5 
11130 23 7 6 6 5 
19:11 33 II 7 8 7 
1932 45 15 4 25 I 

lliddlesex Hospital 1 • 1925 18 0 2 I 15 
1926 22 0 4 I 17 
1927 13 0 1 0 12 
1928 24 5 3 1 15 
1!129 31 4 12 0 15 
1930 32 8 12 4 8 
19:ll 21 7 8 1 5 
1932 36 27 3 6 0 

Royal Free Hospital • . 1928 5 0 2 0 3 
1929 52 9 21 4 18 
1!130 33 12 14 2 5 
1931 25 12 4 4 5 
1932 38 IS 3 13 4 

St. Bartholomew's Hospital 1925 6 I 5 .. .. 
1926 6 0 6 .. .. 
1927 13 6 7 .. .. 
1928 40 13 27 .. .. 
1929 53 29 24 .. .. 
1930 36 23 13 .. .. 
1931 31 27 4 .. .. 

University C<:>llcge Hospital 1921 1 .. .. 0 I 
1923 I .. .. 0 I 
1925 2 0 1 0 1 
1926 1 0 1 0 0 
1927 2 0 0 0 2 
1928 3 0 1 0 2 
1929 9 0 3 0 6 
1930 21 2 3 4 12 
19:H 9 3 I 3 2 

----·· 

1 The statistical data from the Middlesex Hospital for the year under review have 
been received in the same form ae that of Appendix I. published in the Special Report 
Series No. 174, 1931. It ia the intention of the authorities of this hospital to continuo 
this publication yearly from 1931 onwards. 
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Table S shows results collected from Table 2. 

TABLE 3. 

No. of Primary. RecurrmJ. 
C/Ut8 

Year. treo.td., Living. Dead. Living. 

192.5 26 I 8 I 
1!126 33 0 12 2 
)927 29 6 8 I 
1028 77 18 34 2 
1020 161 45 66 6 
1030 206 68 72 19 
1931 186 93 41 23 

B. CANCER OF THE UTERUS 

TECHNIQUE. 

(1) Cervix Uteri. 

Dead. 

16 
19 
H 
23 
44 
47 
29 

ABERDEEN ROYAL INFIRMARY reports as follOWS On the treatment 
of cancer of the eervix uteri: 

From e. survey of the patients treated in 1930 and 1931, and surviving at the 
end of 1932, it would appear that the group treated by the Heyman technique (or 
e. modification of it), followed by a course of deep X-ray therapy, shows a higher 
survival rate than that treated by radium alone. It is realized, however, that 
X-ray treatment is given only after the complete Heyman technique, and that in 
tho group treated by radium only, a certain proportion have failed to complete the 
three-stage treatment. 

The BIRMINGHAM GENERAL HosPITAL report states that for the 
treatment of carcinoma of the cervix most centres in this country are 
following the techniques employed at Radiumhe=et, Stockholm, 
and the Institut du Radium in Paris. Treatment, however, is far 
from standardized and therefore an account of the routine adopted at 
this centre is appended. 
Routine. 

1. Leucocyte count is done for every patient before each application. 
2. On the evening before operation the patient is given a Eusol 

douche 3ij to Oj. 
3. The douche is repeated on the morning of operation and the 

cervix painted with hydrogen peroxide and benzine. 
4. Under general anaesthesia radium is inserted, following either 

the Paris or the Stockholm technique. 
5. The patient attends the Radium Clinic in one month's time for 

follow-up purposes, and is seen once a month for the first year and 
then once every three months, if the improvement is maintained. 

The two methods of application (i.e. Paris and Stockholm) employed 
at this centre differ in some respects from those employed at Paris and 
Stockholm. The dosage of radium is identical, but certain changes in 
technical detail may be mentioned here: 

In contradistinction to the routine at Stockholm a general 
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anaesthetic is given for each application (gas and oxygen usually), 
thereby permitting a thorough and more complete pelvic examination. 
The surgeon dictates a full description of the growth to the assistant 
in attendance. 

The 'Paris' technique employed at this centre differs in several 
ways from that employed in Paris, viz.: 

The preliminary dilatation of the cervix twenty-four hours before 
operation is not practised. 

The 'Colpostat' is no longer employed, the vaginal application 
being carried in cylindrical 'Sorbo' corks, which are kept in position 
by ample gauze packing. 

Deep X-ray therapy is not employed as a routine. 

In the ImsH RADIUM CENTRE Report Dr. Chance (of the Richmond, 
Sir Patrick Dun's, Dr. Steevens' and Coombe Hospitals) states that 
the implantation method hitherto used in cases of carcinoma of the 
cervix uteri has been replaced by a surface technique. Enough time 
has not elapsed to compare the two, but so far there is little ditTerence 
between the immediate results obtained by them. 

Dr. Murphy, of St. Vincent's Hospital, Dublin, reports as follows on 
the technique employed in carcinoma of the uterine cervix: 

The technique originally congiated of intra-uterine irradiation-2 tubes in tan· 
dem, screened by 2 mm. lead enclosed in a gum elastic catheter. This w .. left in 
position for from 7-8 days, the dosage varying from 2,400-3,000 millicurie-hours. 
Vaginally around the cervix tubes (lead) were placed in a hard paraffin wax, 
moulded accurately to lit the cervix and discru!ed area; Inter a central tube for 
uterine drainage, &c., WllB incorporated. During the lllBt 2 yeo.ra the wax mould 
hllB been discarded and needle implantation resorted to. 

Four inoperable cMes, in 2 of which the rectal wall was involved, died in the 
first year and 4 in the second. Seven remained free of sympto!IlB for nearly 2 
years, and since then 4 more are untraced. Tho remaining 3 are perfectly well 
at present. 

At KINo's CoLLEGE HosPITAL, 18 cases of carcinoma of the cervix 
have been treated by the Stockholm method, 110 mg. of ra. el. being 
employed, the radium being applied for 22 hours, and the total 
screenage being equivalent to 8 mm. Pb. This treatment was repeated 
(unless circumstances were contra-indicative) on the 8th and 22nd day 
after the initial treatment, thus making S radium applications in all. 

The :MARIE CumE HosPITAL reports as follows: 
With very few exceptioll£ cases of cancer of the cervix have het'n treated by 

cavitary radium alone, but when facilitioo are available tho standard technique 
will include supplementary external radiation. In the few cnaes which have 
received the combined treatment the X-radiation hM generally been given about 
10 days afwr the final radium dose. • 

Of the cMes of cancer of the cervix treated during the yenr, 110 were squamoU.Il 
carcinomata. and four adenocarcinoma.. The diagnosis of all uterus cases wn.a con· 
firmed by microscopic examination. An attempt to cliiSSify the cMes of squamous 
carcinoma of the cervix into definite types, as described by ll!artzloff, Brodcrs, 
Ewing, and others, iB complicated by having only small !ragmen !a from the surface, 
often degenerating, of the growth for study. ExtellBive curetting or the excision of 
tissue at the margin or into the depth of the surrounding healthy tissue iB depre
cated at this centre. The small fragments taken, though sufficient for a diagnosis of 
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malignancy, may not be representative of the general structures of the tumour. 
This docs not mean, however, that the study of types in relation to radio-sensitive
ness may not prove to have considerable value. So far as this inquiry has gone at 
present, it has been possible to grade about 50 per cent. of the cases. In the firot 
200 investigated, 21 per cent. were of grade 1, dit!erentiated type; 53 per cent. 
grade 2, transitional type; 9 per cent. grade 3, embryonic, undifferentiated type; 
and 17 per cent. grsde 4, spindle-celled type. 

The eases of adenocarcinoma of the cervix not only appear to respond to radio
therapy primarily in the samo degree as squamous, but the later results also are 
apparently equal. Another young patient (aged 20) with adenocarcinoma of the 
cervix was treated in 1932 in addition to the one (aged 18) reported last year. 
Both are free from signs and symptoms of cancer, the firot now in the third year. 

The RoYAL FREE HosPITAL reports as follows on the cases of 
carcinoma of the cervix uteri treated during the past year: 

In 1932, 11 cases of epithelioma of the cervix uteri were treated, as previously 
reported, by a modification of the Stockhohn technique. During the latter part 
of the year, supplementary treatment by deep X·ray therapy wns given to the 
parametria-{by co-operation with another Hospital which has a deep X-ray 
therapy department). Of these 11 cases, I waa Group I, 6 were Group II, and 4 
were Group III (League of Nations' classification). Eight were squamous-celled 
carcinomata. Two were adenocarcinomata.. One wa.s reported as a. 'vascular 
malignant growth with considerable areas of necrosis', 

The Report from ST. BARTHOLOMEw's HoSPITAL states that the large 
diminution (their numbers now being only 12) in the number of cases 
of carcinoma of the cervix treated for the first time, is due to the fact 
that many of the cases now presenting themselves at this hospital are 
transferred to Mount Vernon Hospital. The report remarks upon the 
difficulty experienced in many cases of carrying out the routine of the 
Paris technique, and states that in cases in which the technique has 
failed, tbe old interstitial method has been carried out as before. 
Another matter of interest is that it has beeu decided, as far as possible, 
to give deep X-ray therapy as the first treatment in cases of carcinoma 
of the cervix, so that this may be followed by radium therapy by the 
vaginal route after an interval of six weeks to three months. 

There is no change in technique to report from the ScoTTISH 
AssoCIATIONS oF THE WoMEN's MEDICAL FEDERATION. The following 
reactions and sequelae to treatment are noted. 

The immediate reactions to treatment have continued to be very slight. Throe 
patients had temperatures of over 100' F., but these were the two advanced cases 
in young women doocribed earlier, and the one patient reported to have died of 
influenza. Early bladder symptoms have been slight and easily controlled by 
alkalies, and there have been no casoo of early rectal reactions. One patient has 
developed a vooieo-vaginal fistula and two developed ulcers in the rectum about 
a year after treatment. AU throe lesions have proved to be due to recurrence in 
grade III canes. 

The difficulty of multiple anaesthetics baa been largely overcome, as nearly aU 
second and third treatments are now given without a. general anaesthetic. In 
Gla.sgow scopolamine morphine is preferred, in Edinburgh nembutal gr. vj proves 
very ""tisfaetory. Post-anaesthetic vomiting has been rather less troublesome, 
although it does occur. It has been the custom in the Edinburgh Hospital to use 
carbon dioxide to increase the respiratory exchanges at the end of ether anaesM 
thesia for the la.st 3 years, but in spite of this the incidence of vomiting in thooe 
cases is high. 
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The Report from UNIVERSITY CoLLEGE HosPITAL snys that no 
change has been made in the methods of radium treatment of car
cinoma of the cervix uteri, which were fully described in lnst yenr's 
report. A few early cases have been treated this year by operation. 
A considerable development of the X-ray treatmNlt of these cases is 
taking place, and efforts are being made to estimate the X-my dosage 
as accurately as possible. 

Slight modifications have, however, been mn.do in tho X-rny treatment. This 
year tho amount of radiation retwhing tho growth was cnlculatoo in every case. 
Tho description of the graduated cnlipero used for obtaining tho depth measure· 
mcnt and the drawing of the cross-section diagram was given in tho Report of Hl31. 
In some cases a three-field method, one anterior and two postero-lateral, was used. 
In tho other cases a. fourth vulvar field was added. Tho size of tho fields varied 
with tho extent of tho disease, tho usual area was 150 sq. em. Tho nnticnthodo 
akin distance was always 40 em. The intensive split dose method Wtl8 used, the 
whole treatment being spaced out over 16 days during tho last 6 months. The 
dosage was increased from that given last year by 23 per cent. 

STATISTICAL DATA. 

TABLE 4. 
Cancer of the Cervix Uteri. 

-······-·······-·····- ·············-········-·-··· 
Stag•. 

]nkrval No. of I. II. III. IV. 
since ir~ !t;:;;: Year. radiation. L. D. L. D. L. D. L. D. 

1·- ·······~ 

Birmingb&m Gen· 1929 
years 

41 3 3 9 I 15 0 3 I 9 
ern! Hospital 1930 2 17 5 4 I 2 I 2 0 2 

)931 I 49 13 4 3 II 3 9 2 4 
1932 .. 37 9 0 10 0 7 5 2 4 

King'oCollegoHos- 1930 2 10 2 I I 0 4 2 0 0 
pi tal 1931 I 13 3 I 3 2 0 3 0 I 

1032 .. IS 3 I 4 0 7 I 2 0 

Marie Curie Boa~ 1925 7 14 0 0 2 I 2 6 0 3 
pits) (3 mths.) 

1926 6 59 2 0 2 5 8 34 0 8 
1927 5 57 1 0 6 3 9 lO 0 19 
1928 4 85 8 0 9 8 19 27 4 10 
1929 3 110 4 0 13 4 27 42 2 18 
I u:JO 2 136 6 0 27 5 35 46 3 14 
)9:!1 I 126 7 2 17 2 48 30 7 !3 
1932 .. ll4 7 0 32 I 53 8 10 3 

Middlesex Hospital 1925 7 11 0 I 0 I I 7 0 I 
1926 6 8 0 0 0 I 0 4 0 3 
1!127 5 20 2 2 0 3 2 9 0 2 
1928 4 42 I 2 I 7 2 22 0 7 
1929 3 38 I 4 I 7 4 17 0 4 
1930 2 20 I I 0 3 2 5 I 7 
1931 I 23 2 I I 0 6 7 0 6 
1932 .. 26 8 0 4 0 9 2 3 0 

Royal Free Hos- 1929 3 3 0 0 I I 0 I 0 0 
pi tal 1930 2 8 I 0 4 0 1 2 0 0 

1931 I 3 2 0 I 0 0 0 0 0 
1932 .. 11 I 0 6 0 4 0 0 0 
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TAllLE 4 (cont.). 

Cancer of the Cervix Uteri (cont.). 

Stage. 
Interval No. of I. II. III. IV. 
Mnu ir- CQ.8e8 

Year. radiation. tre<>ted. L. D. L. D. L. D. L. D. - - - -- - - - -
St. Bartholomew's 1021 II 18 0 0 1 6 0 8 0 3 

Hospital 1922 10 21 1 0 0 7 0 10 0 3 
1023 9 17 1 1 0 5 0 8 0 2 
1024 8 36 1 3 0 11 3 11 I 6 
1025 7 35 2 2 0 5 0 14 0 12 
1926 6 38 4 2 2 5 4 11 2 8 
1!127 5 34 1 2 3 2 5 11 1 9 
1928 4 50 6 6 3 5 8 12 3 7 
1929 3 29 2 3 2 4 10 5 2 1 
1930 2 20 5 3 7 1 2 1 1 0 
1031 1 11 2 1 3 3 2 0 0 0 

Univeraity College 1021 ll 23 2 2 1 6 0 12 0 0 
Hospital' 1!122 10 10 1 3 0 2 0 3 0 1 

1923 9 26 1 3 0 7 0 10 0 5 
1924 8 22 2 I 2 9 0 5 0 3 
1925 7 22 2 3 2 6 0 5 0 4 
1926 6 12 0 0 0 4 0 4 0 4 
1027 5 19 1 1 2 5 I 6 0 3 
1028 4 33 2 5 4 9 1 9 1 2 
1929 3 25 5 I 6 5 3 1 1 3 
1930 2 17 4 0 2 3 1 7 0 0 
1931 1 21 0 1 9 5 2 1 2 1 

l Includes cases treated by radium and operation. 

Table 5 gives results collected from Table 4. 

TABLE 5. 

Stage. 
lntert>al No. of I. n. ill. IV. 1inu ir- """"' y..,,, radi<Uion. tre<>ted. L. D. L. D. L. D. L. D. ------------1921 11 41 2 2 2 12 0 20 0 3 

1922 10 31 2 3 0 9 0 13 0 4 
1923 9 43 2 4 0 12 0 18 0 7 
1924 8 58 3 4 2 20 3 16 I 9 
1925 7 82 4 6 4 13 3 32 0 20 
Hl26 6 117 6 2 4 15 12 53 2 23 
1927 5 130 5 5 II 13 17 45 1 33 
1928 4 210 17 13 17 29 30 70 8 26 
1929 3 246 15 17 24 36 44 69 6 35 
1930 2 228 24 9 42 14 46 65 5 23 
1931 1 246 29 10 39 23 61 50 11 25 

(2) Corpus Uteri. 

At the llfAmE CuRIE HosPITAL it is reported that: 
Sixty-eight caacs of cancer of tho body of the uterus have been treated by radium 

since Ocl.<lbor 1925, 10 being treated during the past year. With few exceptions 
these cases were inoperable~ or operation was contra-indicated on general grounds. 
A l.<ltal hyaterecl.<lmy was performed on the cases which appeared l.<l be clinically 
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opemble. The technique described in theln.at Report h .. boon continued. Supple
mentary x.rtJdiation w .. given after the radium treatment in 13 of tho C88C$ 

treated during the year under review. 

The data in Table 6 show the results of the treatment of ooncer of 
the corpus between October 1925 and December 1932. (Total number 
treated 74. Suitable for classification 68): 

TABLE 6. 

Operable. 
Clinically Tedlniwlly 

itwp<r<lble. inoperahle. 
Living 

Ywr. No. L. D. L. D. L. D. D<e. 1!132. ------
1925 2 2 0 0 0 0 0 2 

(3 mths.) 
1926 1 0 0 0 0 0 1 0 
1927 4 1 1 1 0 0 1 2 

----------
1928 5 2 0 0 1 0 2 2 
1929 9 0 0 2 2 3 2 5 
1930 11 0 0 2 3 2 4 4 
1931 17 1 0 9 1 2 4 12 
1932 19 0 0 12 0 7 0 19 

Total 68 46 

Table 7 shows the results of treatment of cancer of the corpus uteri 
at the MIDDLESEX HosPITAL since 1925: 

TABLE 7 . 

.tllivo ywra aftH lrtalrMnt. 
Alit!t 

Year. Number. 1. 2. 3. 4. 6. D ... 1932, --
1925 2 2 2 1 1 0 0 
1928 2 2 2 2 2 2 2 
1929 3 2 0 0 0 .. 0 
1930 2 1 1 0 .. .. 0 
1931 4 3 2 .. .. .. 2 
1932 3 3 .. .. .. .. 3 

- ····-· 
Total 16 7 

At the RoYAL FREE HosPITAL 4 cases of adenocarcinoma of the 
corpus uteri were treated by a technique similar to that described in 
the 1Iarie Curie Hospital report of last year, hut varying in one respect, 
namely, that the short brass cylinders each contain 12·5 millicuries 
placed in each cornu; in the uterine cavity two or three tubes were 
inserted in tandem, containing in all 75 mg., filling the length of the 
body and cervix to the portio vaginalis; two vaginal applicators 
(Stockholm design) containing 25 mg. were placed one in each of the 
lateral fornices. Three applications of 22 hours are given in the periods 
of the Stockholm technique for the cervix uteri, the vaginal appli
cators being omitted at the third treatment. Supplementary deep 
X-ray treatment is given 2 to S weeks later. 
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C. CANCER OF THE MOUTH, NASOPHARYNX, LARYNX, 
AKD OESOPHAGUS 

Referring to the treatment of malignant growths in the naso
pharynx the ABERDEEN RoYAL lNFmM.ARY R~port states that the 
usual technique has been to draw the radmm up mto the nasopharynx, 
the amounts ranging from 50 to 135 mg., with a minimum screenage 
of 0·5 mm. of platinum, but preferably 1 mm. platinum, the time of 
exposure ranging from 18 to 84 hours. 

They comment as follows upon 3 cases: 
A case of ndvanced carcinoma of the nasopharynx (mentioned in the Medical 

R .. carch Council Report for 1931) continues to do well 2 years after treatment. 
Histologically, this was a very 'cellular carcinoma', Dose, 7,000 mgh. to primary 
growth. Another case, equally advanced as regards the primary growth, and with 
bilateral involvement of the related glands, is well and apparently free from 
malignant disease after six montha: this was 'an ana plastic squamous epithelioma'. 
Dose to primary lesion, 4,000 mgh. A thlrd case, even more ndvnnced as regards 
exteusion both of primary and secondary growth, died after palliative treatment 
had been attempted. Dose to primary growth 11,000 mgh. The post.mortom 
examination revealed disappearance of the nasopharyngeal growth, with some 
degree of rndium necrosis, but the growth hod extended intracrnwally. Histo· 
logically the tumour was of 'a columnar-celled type'. 

The Report from the GENERAL HosPITAL, BIRMINGHAM, on the 
treatment of cancer of the mouth, states that the extent of the glandu· 
Jar involvement has proved the chief guide in rejecting cases as too 
advanced for treatment. The primary growth can nearly always he 
improved. Brawny diffuse infiltration of the neck with oedema of the 
skin and subcutaneous tissue renders the case quite unsuitable for any 
form of irradiation. Cases in which there is dense matting of large 
gland masses widely adherent to all the underlying structures do not 
respond to treatment and are usually rejected. 

In the treatment of the primary lesions of the anterior two-thirds 
of the tongue, interstitial irradiation is carried out using a dose of from 
8 to 12 mg. in 1 mg. needles left in position for from 8 to 12 days. The 
needles are well buried so that there is no need of alveolar protection. 
The optimum reaction phase is well marked. In treating the primary 
lesions of the posterior third of the tongue, the difficulty of accurate 
implantation of the needles and the suturing in position has been to 
a considerable extent overcome by placing the patient in the position 
used for dissecting out the tonsils, with the head hyper-extended. By 
doing this and using a skeleton gag and headlight, a very considerable 
degree of accuracy can be obtained. The dosage should be slightly 
heavier than in the anterior third, since the needles are rarely kept in 
position so long. 

Cases of primary lesions of the floor of the mouth are very refractory. 
Interstitial irradiation is used, combined with surgical excision of parts 
of the alveolus later on, if this structure is involved. Glandular infec
tion is early and often widespread. Cases of the hard palate, if tho 
growth is early and superficial, are treated by surface irradiation from 
a dental applicator. Should the periosteum and hone be involved 
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diathermy excision is alone of value. The excision must be wide, the 
resultant gap being filled in by obturation. In the treatment of tho 
soft palate and fcwccs, interstitial needling "ith short needles, using 
small cleft palate needles to suture the radium needles into position, 
gives the best results. 

Glandular metastases are early and deep in the neck. In two cases 
needling from the neck by open exposure of the pharyngeal wall was 
used; the wound being reopened llfter ten days to remove the needles. 
Some sepsis followed but ultimately cleared and the. results appear 
satisfactory. Cases of the inner aspect of check and the lips continue 
to give the best results owing to their marked sensitivity to radium. 
Cases of the gland .fields have been treated on the lines laid down in 
last year's report. In cases where the glands have been inoperable, the 
method of exposing the area. by reflecting skin tla ps and needling 
under the eye has been followed by an occasional success. More use 
has, therefore, been made of this method, and a quantity amounting 
to 40-60 mg. of radium has been implanted in the neck for B-10 days. 
The considerable sepsis and reaction that follows after the removal of 
the needles by reopening the wound takes a long while to clellr up. 

The methods of treatment employed at THE RoYAL FREE HosPITAL 
for growths in the buccal cavity have already been described in a 
previous Report, and have been continued in the current year. The 
data in Table 8 give the results obtained in carcinoma of the buccal 
cavity, beginning with the year 1928. 

Year. 

1928 
1929 
1930 
1931 
1932 

TABLE 8. 

ToU.lnumber Total number Total number 
alit•e afttr alive after 

O(UjetJ treated. 1 yoor. 2 yt.ars, 

A. --
4 

11 
12 
7 

!0 

B. ToU.I. A. B. ToU.I. A. B. ToU.I. A. 
1- :ll t- --

4 s ... 1 1 I .. 
15 26 5 6 5 7 .. 
13 25 6 6 5 10 .. 
6 13 4 2 6 .. .. .. 
4 14 .. .. .. . . .. .. 

A \Vithout glandular involvement when first seen . . 
B =With gla.ndula.r involvement when first seen. 

alive ofl<r 
3 yam. 

B. Tou.l. 

1 I 
2 2 .. .. .. .. 
. . .. 

The Report from UNIVERSITY CoLLEGE HosPITAL refers to the 
classification of malignant ·growths in the regions under review, and 
the following is taken direct from it: 

In our opinion a considerable number of the tumours of the nasopharynx, 
tonsil, pharynx, and posterior third of the tongue are of lymphatic origin. Tho 
nomenclature of tumours of this region is unfortunately not standardized, and the 
terms lymphosarcoma, endothelioma, transitional carcinoma, anapln.stic carcinoma, 
and lymphoepithelioma have not the same significance for different observers. 
Owing to the divergent views of the pathology of these tumours we have classified 
them provisionally into two groups only, namely, carcinoma and malignant 
lymphatic tumours. This clMSification is based mainly on our personal opinion, 
and the group of lymphatic tumours probably includes cases which some would 
c!MSify as carcinoma. Evidence is accumulating of the clinical behaviour, rcspolll!e 



STATISTICAL DATA. 

TABLE 9. Cancer of tile 1\Iouth, Nasophanptx, Larynx, and Oesoplmgus. 

Palalt!, Pharytu:, 
Number Floor tort.Sil, nasQcnaryn.r 
of ca.u.s •I •nd 

Li. 
and p wr!Jfl!]tal 

l'ear. treated. Tcmgut. mouth. fa!lctJ. Chuk. lo.NjtL:r, u·all. OtJophagll$, 

L. D. L. D. L. D. L. D. L. D. L. D. L. D. ·~ D. 
------ 1--~ 

Bim1ingham 1030 130 12 2-S 3 5 I 12 5 2 8 9 0 2~) (laryn.t 0 2'J 

1931 134 12 20 5 6 5 10 16 8 8 6 1 tmd 0 28 

1932 Ill 10 11 12 3 13 5 3 3 7 2 5 pl1oryn.r) 2 IV 

CnrdiJI 1930 64 0 16 4 5 .. .. 2 6 l 5 0 4 I 6 0 J.l 

1031 75 7 9 1 2 5 7 1 1 0 4 6 1·1 I 17 

1032 96 18 4 4 0 3 5 16 0 l 1 5 5 3 4 12 13 

King's College Hospital 1V30 27 3 7 .. .. 0 3 0 2 2 0 0 I 1 5 0 3 
w:n 26 I 1 .. .. 1 3 0 2 0 3 2 6 2 5 
1032 38 11 l .. .. 6 0 0 1 2 0 1 2 1 1 6 6 

Middlescx Hospital . 1025 37 1 8 0 1 0 5 1 2 0 4 0 4 0 3 0 8 

IV26 38 0 6 0 4 0 3 1 2 0 2 0 7 0 4 0 0 

1927 57 2 15 l 3 0 5 2 3 0 4 0 6 0 4 0 12 
Hl:!8 78 l 27 2 3 2 10 6 1 1 ·I 0 7 0 1 0 13 

1920 101 4 23 4 11 1 4 8 8 0 2 1 6 0 3 0 2ti 
1930 98 3 22 7 10 0 7 8 4 4 2 2 12 0 2 0 15 

w:n 86 7 13 3 10 3 9 9 1 1 2 5 4 0 I I 17 

1932 83 22 4 5 0 9 3 11 0 2 l 4 •I 0 1 5 12 

University Colleg~ Ho.o::l!ital 1921 2 .. .. .. .. • .. .. .. .. 0 1 • 0 1 
{Colwnus marked • tnclude 1922 2 .. .. 0 l .. .. .. .. .. .. 0 1 .. .. 

lymphntic tumours), 1923 3 .. .. 0 1 0 2 .. . . .. .. .. .. 
192·i 7 'i .. .. ·o '2 

.. .. .. .. .. .. 0 3 0 4 
lfl25 5 0 .. .. .. . . .. .. .. 0 1 0 1 
1920 2 .. .. 0 1 .. .. .. .. 0 1 .. .. .. .. 
1~27 1 0 1 .. .. .. .. .. 'j 
1928 15 0 5 0 1 0 5 .. 0 1 0 2 0 
l029 27 3 5 0 1 1 6 0 2 .. .. 0 2 1 3 0 3 
1030 3fl 0 12 1 2 1 3 4 2 .1. 0 

3 7 0 3 
1931 26 5 3 3 1 2 1 1 l 2 1 0 3 0 2 
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to irrndiation and histological appearance of these tumours, from which wo hope" 
more satisfactory classification DlliY be evolved. In a serillS of casea of primary 
tumours of lvmphntic glandn (not aU from the nook) histologicnl nppoarnnc"' 
similar to those of the pharyngeal tumours have been found, suggeating strongly 
a h·mphatic origin for the lntwr. 

Melhoda oJTrealmenl. In the majority of Cll.So& of carcinomB, tho primary growth 
is treawd by intel'lltitinl irradiation. Early cases of earcinoma of the pharynx arc 
treated by radical operation. Tho treatment of tho glands varies with tho site and 
nature of the primary growth and tho degree of involvement, of which throe stages 
are recognized: (I) no glandn palpable; (2) glandn enlarged, but opcrnblc; (4) in· 
opcrnblo glandn. Tho mcthodn in use are described in tho ID31 Hcport. During 
1932 these methods have been supplcmcnwd by tho Ono Gramme Unit, lent by 
the King Edward's Hospitnl Fund, which will to some extent replace other 
mctbodn. 

The malignant lymphatic tumours arc characterized by rndio·scnsitivity and 
arc mostly trent<'<! by X-rays or the One Gramme Unit. 

Table 10 shows results collected from Table 9. 

TABLE 10. 

l'llllrYfl1, 
Paw~. Wls,pba-

Flo~Jr k;tn.!tiJ, r!lflzand 
of ••d 

L' 
p/1111"!/11!/raJ On"'" 

No. of Tan!fUt'. mmllh, /11Ub'8. Chul:, I.m-you;. lMJI, p/1(11}11.1. 

"'"' lrtaJt:d. L. /), L. D. L. D. L. /), L~ D~ I+ D~ L. D. L. D. ---
)!)2!) ,, 1 • 0 1 0 1 1 2 0 • 0 • 1020 40 0 G 0 ' 0 ' 1 2 0 2 0 8 0 ' 0 0 
lV27 .. 2 to I 3 0 ~ 2 s 0 ' 0 " 0 ' 0 12 
11128 DS I 32 2 ' 2 " 6 I I 6 0 7 0 3 0 14 
)020 128 7 28 4 12 2 10 8 10 0 2 I 8 I 6 0 29 
1U30 331 18 82 16 22 2 ,, 10 16 16 10 2 17 6 20 0 67 
)!13) 337 " 16 12 19 II 23 31 17 11 13 6 12 ' 2·1 4 60 

D. CANCER OF THE RECTUM, BLADDER, PROSTATE, 
AND PENIS 

ABERDEEN RoYAL INFillMARY reports as follows on the treatment of 
cases in this section: 

One patient with carcinoma of the rectum treated in 1930 is dead, and of 7 
patients with carcinoma of the rectum treated in 1931, only two were alive at tho 
end of 1932. Of these 2, I Wll.S treated according to tho Newmann and Corynn 
technique. All the others were treated by insertion of radon accdn per retlum; 
every case was inoperable at the time of the first treatment. Some paUintion has 
been afforded in several instances, as estimated by relief of pain and by the 
cessation or diminution in the discharge of blood and mucus per rectum. 

One patient with very advanced squamous carcinoma. of the nnua, showing 
infiltration of tho recto·Vaginal septum and of the glands, shows, at present, 
com plow absence of any sign of growth following inwrstitial irradiation; colostomy 
bas been avoided. 1'bis case is, however, of only five months' standing. 

The Report from the GENERAL HosPITAL, BmMINGHAM, states that 
out of 13 cases of malignant growth of the bladder, Shave been treated 
by inserting in the bladder a • Sorbo' rubber ball with a concentrated 
dose of about 25 mg. of radium at the centre. The report says: 

One of these cases is worth special mention. The patient was admitted to 
Hospital in 1931 with a history of painfnl micturition and bncmnturia. Ho had 
had a papilloma of the bladder removed five yeal'll previously and had remained 
weU up to 7 weeks before entering Hospital. Hnomaturia recurred accompanied 
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by much pain and frequency of micturition. In the intervals b~~een the hae
maturia the urine was normal. He had previously had a gastro-JeJunostomy for 
ulcer, but there was no history of bladder trouble prior to the removal of the 
papilloma 5 years before admission. 

On examination there was 20 oz. of residual urine, and an enlarged prostate 
was palpable per rectum. On cystoscopy the base of the bladder was covered aU 
over with papillomata extending round to the sides though rather more sparsely. 
An attempt was made to treat them by diathermy, but they were too numerous. 
A supra-pubic cystotomy was therefore performed and the presence of the 
papillomata confirmed. One of the larger growths was removed for microscopical 
examination and a Sorbo ball, about the size of a golf ball and containing radium 
was inserted into the bladder and fixed by stitches. The bsll was removed on the 
tenth day and the bladder allowed to heal. It was 6 weeks before the patient was 
discharged. During the last year up to the date of this report, the patient has 
been in perfect health. 

The results of treatment are shown in Table 11. 

TABLE 11. 

1930. 1931. 1932. 

Clinical cures . 2 3 2 
Improved 1 .. .. 
Not improved 2 1 1 
Not traced . .. 1 . . 
Dead 8 3 2 

I 13 8 5 

The Report from CARDIFF RoYAL INFIRMARY says: 
Of the 20 cases of carcinoma of the rectum, 3 were operable, 1 borderline, and 

16 inoperable. Of the 16 inoperable oa.ses, 7 received radium (3 by the interstitial 
method and 4 by the cavitary method). The 2living cases treated with radium are 
worth recording. One had a. large ulcera.ting mn.ss situated 2 inches from the anus. 
Obstruction wa.s complete, and a. colostomy bad been performed 3 months pre
viously at another hospital. Ten radium needles of 2 mg. element each distributed 
over an a.ctiveleni;th of 32·2 mm. and screened by 0·5 mm. platinum were inserted 
into one growth for 241 hours giving a total of 4,352 mg. el. hrs. A similar treat
ment followed a month Inter when 8 needles of I mg. radium element distributed 
over an active length of 16·2 mm. were inserted for 151 hours. In December 1932 
this patient was free of symptoms. There was no diBoharge, and rectal examination 
revealed no other evidence than a fibrous scar. The general health was excellent. 

The other had a rectal growth which was manifest by two hard nodules just 
inaide the anal orifice; one situated postero-lateral on the left side and the other 
postero-lateral on the right side of the anal orifice. Radium was inserted intersti
tially and 6 needles of 2 mg. element each distributed over an active length of 
32•2 mm., together with 4 needles of 1 mg. each distributed over an active length 
of 16·2 mm., remained in situ for 144 hours, giving a total dose of 2,304 mg. el. hrs. 
This patient is now free of any symptoms and rectal examination reveals no 
evidence of growth. 

Both cases were clinically rectal carcinoma. 

At the MARIE CuRIE HosPITAL 7 cases have been treated by radium 
alone during the year. Only 1 had prelinrinary colostomy. In 
1 patient, aged 73 years, acute bladder symptoms developed a fort
night after leaving the Hospital, and the patient died on the second 
day of the attack from urinary failure. This is the only case of severe 
cystitis that has occurred out of a total of 28 cases treated; a fact of 
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interest in view of the frequent occurrence of bladder complication$ 
following operations for rectal cancer. 

The following table shows the results of treatment since 1928: 

TABLE 12. 

Primary growth. I 
Of!"abl<. I I nof!"abl<. RuuiTI'n«. 1---'---;---1--'-_,_,----,---,---'-- Lit•ing 

_.:_r="'::.:'·-r--=-N.::.."·--·.-=L:_. I_.£:__ ~I_E.:_I_L_. _I D. Dtc. J9J2. 
1028 4 1 0 0 2 0 1 1 
1929 2 0 0 0 2 0 0 0 
1930 11 I 0 3 6 0 I 4 
1931 4 1 0 1 0 1 1 3 
1932 7 2 1 4 0 0 0 6 

Total I 28 j 5 j-1-~-8- 10 I 1 I 3 14 

At ST. BARTHOLOMEw's HosPITAL only 4 cases of carcinoma of the 
rectum were treated during the year under review. In only 1 case 
was radium applied to a growth of the rectum-a man aged 73 with 
an operable growth who after colostomy refused excision. In the 
remaining 3 cases radon was applied to the lymphatic glands trans· 
peritoneally at the time of colostomy, with a view to subsequent 
excision. In 1 of these the glandular spread was found to be so exten· 
sive that the projected excision was abandoned, although the growth 
was quite operable. 

The following table shows the results of treatment since 1925: 

TABLE 13. 

Tom! Clinical Cures tu>t 
DoJ.e. """""· cure.JJ. Improt'ld, txpeded. Untraw!.. Dkd. 

1925 4 .. .. .. 4 
1926 6 1• .. .. .. 5b 
1927 7 .. .. .. .. 7 
1928 13 4' .. .. 9 
1929 28 2d .. 1 .. 25 
1930 14 4' .. I 9 
1931 12 4f .. 1 7 
1932 4 .. .. 3 .. 1 

88 15 .. 5 1 67 

a One inopuable case improved by ra. later excised. 
b One caoe died of metastasis liver 5 years after treatment without apparent rectal 

recurrence. 
c One caae radium to glands only as preliminary 00 excision. 
d One inoperable caae rendered oper8.ble by ra. and later excised. 
c One caae radon to glands only a.s preliminary to excision. 
I All excised after radon to lymphatics. 

Summary of cases surviving (Apri/1933) treated during 1925-31. 
Total cases 84. Surviv~Frs 17. (Clinical cures 15.) 

1926. No. 10. Inoperable. Rendered operable. Excised. Apparentoore. 
1928. No. 18. Inoperable. Apparent oore (over 5 years). (Without 

colostomy.) Intra-peritoneal radiation. 
1928. No. 21. Radium to gland only. Excision. Apparent cure. 
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1928. No. 22. Operable growth (aet. 70). Refused colostomy and 

excision. Apparent cure (5 years). 
1928. No. 27. Advanced inoperable (aet. 37). Appeared hopeless. 

Apparent cure (4! years). 
1929. No. 34. Inoperable. Rendered operable. Exploration for 

radical cure. Suspected secondary deposit found in 
liver. Subsequent history suggests diagnostic error 
as regards liver. 

1929. No. 48. Inoperable. Rendered operable. Excised. Apparent 
cure ( 4 years). 

1929. No. 51. Inoperable. Apparent cure (4 years). 
1930. No. 58. Epithelioma of anus. Apparent cure. (No colostomy.) 
1930. No. 60. Comfortable, but not cured. 
1930. No. 62. A woman (aet. S1) with advanced growth. Apparent 

cure (S! years). 
1930. No. 68. Apparent cure following intra-abdominal radon and 

posterior barrage with radium. 
1930. No. 70. Radon to glands only. Apparentcurefollowingexcision. 
1981. No. 72. Lymphatic barrage-excision. 
1931. No. 74. 
1931. No. 77. 
1931. No. 78. 

" 
" 
" 

" " 
" " 
" " 

The views fully expressed in the 1931 report as to the indications 
for radimn treatment have not been altered. 

STATISTICAL DATA. 

TABLE 14. Cancer of the Rectum. 

1925. 1926. 1927. 1928. 1929. 1930. 1931. 1932. ------ --
L. D. L. D. L. D. L. D. L. D. L. D. L. D. L. D. - - - - - - - - - - - -

Birmingham .. .. .. .. .. .. .. .. .. .. 5 8 4 3 3 2 
Cardiff • • .. .. .. .. .. .. .. .. .. .. 1 28 17 13 15 5 
Marie Curie Hospital • .. .. .. .. .. .. I 3 0 2 4 7 3 1 6 1 
Middlesex llo.spital • 0 5 1 0 I 4 0 14 1 4 3 3 I I 3 1 
St. Bartholomew's Hos· 

pita! • • . 0 .4 I 5 0 7 4 g 3 25 5 9 4 7 3 I 
Univet'!lityCollcgcHos-

0 1 1 .. lo lz lo 6 pita! • • • lool•• 1 .. 1 .. 1 .. : .. 1 .. I·· I" 

Table 15 gives the results collected from Table 14. 

TABLE 15. 

Re)JQTI at end of 1932. 
}·ear. ~j 'cases. Livi11{f. Dood. 

1925 9 0 9 
1926 8 2 6 
1927 12 1 11 
1928 31 5 26 
1029 37 4 33 
1930 79 18 61 
1931 M 29 25 
1932 40 30 10 
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E. CANCER OF THE BRAIN 

A combined interim report from the RoYAL hFIRMARY, MANCHEs· 
TER, and THE HoLT RADIUM INSTlTUTE, states that in the treatment 
of brain tumours two radiation methods of treatment are being 
investigated: 

1. Implantation of gold radon seed$. One of the serious drawbacks 
of radon implantation in brain tumour cases is the difficulty of estimat· 
ing before operation whether implantation is pmcticable or not and 
the extent of the growth. It was decided that the radium thempist 
should stand by at evenJ brain· tumour operation with sufficient seeds 
for all ordinary purposes and should be prepared to calculate a dose 
and implant seeds if found advisable. It was realized that this wouhl 
entail numerous occasions in which the seeds would not be used and 
would be wasted, but on the other band it saved the alternative and 
inadvisable procedure of having to open the skull a second time. It 
was decided where this method was employed to carry dosage to the 
maximum intensity tolerated by normal brain tissue, increasing 
dosage gradually until this point was reached. 

2. Deep X-ray therapy. The only alternative to radon-seed implanta· 
tion is external irradiation. After discussion it was decided that it was 
more practicable to deliver massive doses of irradiation from outside 
by means of X-ray than by means of any form of radium pack. 
External methods of radium irradiation were therefore discarded in 
favour of intensive deep therapy. Apart from the amount of radiation 
given, the technique was kept constant over the year. It was believed 
that brain tissue would tolerate a greater intensity of irradiation than 
could be tolerated by the skin, and a technique was devised to give a 
greater dose in the depth than at the surface. Five fields were used, 
frontal, occipital, vertical, and two temporal. These fields did not 
overlap. In all cases the treatment was spread over 21 days, each 
skin area being treated every day or second day. The actual dosage 
used per case was gradually increased as the skin tolerance was 
appreciated. 

Although it is impossible to give any indication as to the ultimate 
results of this procedure, the following points have emerged: 

1. Irradiation produces immediate results in a percentage of cases 
by either method, and this immediate result is greater than is to be 
expected purely as the result of the decompression. In several cases 
the hernia which was present after operation diminished either to 
normal or actually receded to below the line of the normal contour. 

2. The brain tissue has an immediate tolerance, of a very high 
degree, to irradiation. Whether this tolerance will be permanent, or 
whether late necroses will result cannot yet be stated, but the present 
indications are that the toleration is real and permanent and at least 
twice the tolerance of normal skin. 

3. Because of this toleration it is possible to deliver by means of 
external radiation doses considerably in excess of the incident dose 
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on the scalp. This, as indicated, is achieved by the use of multiple 
portals of entry. . . 

4. The observation was made that the toleratiOn of the skin of the 
scalp is about 50 per cent. greater than skin tolerance in other regions 
of the body. 

Table 16 shows the results of radium treatment of cerebral tumours 
at KINo's CoLLEGE HosPITAL since I930: 

TABLE I6. 

New CMts of eerehral tumour Alive Alive Alive 
treald in Dec.J930. Dec.1931. Dec. 1932. 

11130 3 2 1 1 
1931 3 .. 1 1 
1932 1 .. .. 0 

F. EXPERThiENTAL SECTION 

This section is divided into two parts, (1) and (2), grouping researches 
of a physical and of a biological character. 

( 1 ) Physical. 

The report from the STRANGEWAYS LABORATORY states that aneW 
unit of intensity has recently been adopted in experimental work 
which may be defined as' the intensity due to a point-source of I mg. 
of radium acting at a distance of I em. and filtered by 0·5 mm. 
platinum'. Dosage has been calculated on this basis. If the minimum 
dose which will produce any visible effect upon mitosis is taken as 
unity, then a delayed lethal effect (death within three weeks) is 
produced by 340, interference with carbohydrate metabolism by 
I,lOO, and death of the culture as a whole is produced by 2,800 units. 

It is well known that the physical intensity of radiation varies from 
point to point in the neighbourhood of radium needles. Miss Cox has 
been investigating the biological efficiency of radiation from such 
sources by determining the diminution of cell division. The biological 
effect of irradiation is also found to vary within very wide limits. 
It would appear that mitosis may be below normal in a direction at 
right angles to the length of the needle and at the same time be above 
normal (compensatory increase following initial diminution) in the 
direction of the length of the needle. 

The Report from l\In. W. V. llfAYNEORD, of the Cancer Hospital, 
is mainly concerned with physical measurements applicable to radio
logical work. The two main problems attacked have been: (a) the 
absolute measurement of the radiations in a standard unit, preferably 
the r unit as used in X-ray therapy, and (b) the question of the distribu
tion of radiation around relatively simple sources of radiation. 

The first problem has been attacked along several lines. Experi· 
ments have been made with ionization chambers of simple design 
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whose walls have an effective atomic number approximah,ly that of 
air. There is, therefore, some theoretical justification for tlw a'"mnp· 
tion that the ionization observed in them is approximatt>ly pqunl to 
that which would be observed in an equal volume of unenclosed air. 
In this way one obtains an estimate of the ionization to be observed 
at a given distance for a given amount of mdium in absolute units. 
The previous estimate by this author (1) that 1 mg. hr. at 1 em. 
distance from a point-source is approximately 9 r has been confirmed, 
though the previous experiments were carried out under very ditTerent 
conditions. Experiment shows, moreover, that the ionization observed 
in a very thin walled chamber (0·002 mm. cellophane) is for gamma
rays largely determined by recoil electrons produced at some distance 
from the chamber, and that to obtain definite results an optimum wall 
thickness should be employed which is (a) thick enough to stop these 
recoil electrons before entering the chamber, and (b) thin enough to 
avoid appreciable absorption. The experiments so far performed are 
largely preliminary, and are being supplemented by measurements 
using a parallel plate chamber of the type now used in X-ray 
standardization. 

Work has also been carried out on the measurement of gamma-rays 
with a small condenser dosimeter similar to that developed by Sievert. 
It appears particularly suitable for some types of percentage depth 
dose measurement in water when very large radiation intensities are 
not available. 

In reference to the second problem of distribution, an attempt has 
been made to test experimentally some of the simpler conclusions 
arrived at mathematically in earlier work (2) (S). It was then shown 
that a theory of plane-surface radium applicators could bo developed. 
This implied, for instance, that at a certain distance from a ring source 
of radioactive material a flat field of irradiation could be obtained. 
Experiments were therefore made in which the radium needles were 
placed in rings of various sizes and photographic films were exposed 
parallel to the plane of the radioactive ring. On measuring the 
blackening of the films with a simple photoelectric photometer it was 
found that theory and experiment were in approximate agreement. 
Moreover, an experimental investigation of the distance from the plane 
of the ring at which a uniform field of irradiation was obtained, also 
confirmed approximately the theory, though some divergence was 
observed when the ring of radioactive material was not complete. 
This again could be accounted for mathematically. The theoretical 
distribution of gamma-rays around two 'point' sources was also 
confirmed. 

Dn. P. R. PEACOCK, in a report from the Glasgow Royal Cancer 
Hospital, states that his radium investigations have centred round the 
following subjects: The ultra-violet fluorescence of calcium tungstate 
and sodium bromide have been recorded by prolonged exposures to 
gamma-rays, but all attempts to obtain satisfactory spectra from 
solutions have failed. The visible fluorescence of pure water described 
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by Mallet has been observed, and a very faint spectroscopic record of 
this has been obtained by using, approximately, 0·25 g. radiwn to 
excite the fluorescence. 

( 2) Biological. 
The interim report by DR. MuRIEL RoBERTsoN, of the Lister Insti

tute, on the irradiation of Bodo caudatu.s shows that the investigation 
has been carried a further stage, the following being the salient facts. 

Serum Reactiom. The radium-modified cultures showed a different 
reaction on exposure to an immune serum made against the normal 
Bodos in the blood of rabbits. Once the change is sufficiently well 
impressed it is retained for a very large number of generations. More
over, if a single Bodo is taken from a heavily irradiated culture and 
placed in a known bacterial association it retains the character of the 
parent strain in these respects. The change in behaviour in the 
irradiated strain was shown (it may be recalled) in the serum test by 
secondary clumping of great intensity taking place in the survival 
plates of Bodos, taken from the serwn titration plates, and put to 
grow in culture media. This phase was represented in the normal 
strains hy a transitory stickiness of varying degree. 

It will be recalled that primary clumping occurs in all Bodos when 
placed directly into concentrations of immune serum. It appears that 
all clumping of Bodo (Qut Mt lysi,s) depends upon the presence of salts, 
and if the immune sera are diluted with distilled water and if the titre 
permits of a sufficient dilution of the serwn salts, death occurs without 
clumping. In secondary clumping this proves also to be the case, and 
the distinction between the two sets (the normal and the irradiated) 
seems to be that the low concentration of salts in the culture medium 
is not sufficient to produce more than a transitory effect in the normal, 
while it clumps the irradiated. The direct deduction from this would 
appear to be that the amount of serum which adheres to the body of 
the Bodos is greater in irradiated strains than in normal ones. Second
ary clumping can be greatly reduced in irradiated strains by reducing 
the salt content of the medium. Of single salts calcium is the best 
clumper. 

In heavily irradiated strains, even after having been removed from 
the radium for some time Xseveral months), there is, in balanced 
titrations, a quite definitely greater sensitiveness to the lytic effect of 
immune sera than in the normal. Two curious things have arisen, 
namely, differences in the action of different batches of sera in regard 
to secondary clumping, some being much more active than others, 
and secondly, differences in the production of the heritable radium 
change from normal strains. 

All the matters in this section are under investigation, and it will 
be appreciated that as all the work, to have any value, must be done 
from stabilized and counted transfer cultures, the progress must 
necessarily he rather slow. 
. Ch~ngcs in 4ppearanc~. The heritable radium effect in effectively 
mad1ated strams shows 1tself also in the behaviour and appearance 
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of the culture. These changes are also carried into the isolated sin ... Je 
Bodo cultures. Efficiently irradiated strains show an exaggerntion"'of 
the phenomenon of "fhigmotaxis ', which in Bodo is shown by the 
formation of free delicate circles and rosettes and balls in which the 
individuals are lightly caught by the tip of the longer or trailing 
flagellum. These cultures also show premature encystation. 

If growth curves are made by starting five or six identical plates of 
each of two stabilized strains (one normal and one radium-modiJied) 
and counting pairs at intervals, it is found that the shape of the 
two curves show consistent differences. Moreover, the influence of 
different media upon the cnrves can be studied and the incidence of 
encystation and other data can be obtained by making preparations 
(for fixing and staining) of the Bodos at the time of the count. This 
permits of the use of the data of mean length, coefficient of variation, 
and numbers of cysts per thousand. At the moment it seems that 
irradiated strains are more sensitive to growth products than normal. 

The report from the STRANGEWAYS LABORATORY states that 
material for the cultivation of human carcinoma has been obtained 
from 11 cases of carcinoma of the cervix and 2 cases of malignant 
growth of the body of the uterus. In five of these specimens fibroblasts 
only ·appeared in the cultures, a mixed growth of fibroblasts and 
epithelial cells was obtained from four specimens, while four specimens 
gave no result. Some of the material was subcultivated three times 
and showed outwandering and mitosis after 17 days' growth in mtro. 
Growth is much slower than in the case of material from human 
embryos, and it was found best to subcultivate every 7th or 8th day. 
The most satisfactory of the culture media tried so far is a mixture of 
fowl plasma (1 part) and concentrated chick extract (1! parts). The 
growth obtained has not yet been sufficiently uniform in a whole 
series of cultures to test the radio-sensitivity of the cells. 

DR. PEACOCK reports upon an investigation into the influence of 
beta· and ga=a-rays on lymphoid tissue and circulating lymphocytes. 
A wide range of doses of ga=a-rays has been applied to the lym· 
phoid tissues of experimental animals and, particularly, to the rabbit's 
appendix, and the local reactions have been observed over periods 
varying from a few days to several months. 

The well· known radio-sensitivity of lymphoid tissue has been 
observed, and the varying degrees of damage to the epithelial and 
connective tissues receiving the same dosage as the lymphoid tissue 
have been studied. 

A report from DR. J. C. MoTTRAM, of the Radium Institute and 
Mount Vernon Hospital, contains an account of experimental work 
by himself and his collaborators. 

Miss Goulston, having perfected the technique of exposing the 
allantoic membrane of the chick embryo, investigated the action 
of beta radiation upon it. Both degenerative and hypertrophic 
reactions were observed, as well as changes in the blood-vessels. The 
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hypertrophic reactions were considered to be secondary reactions to 
injury and of the nature of repair ( 4). Miss Goulston also investigated 
the action of exposure to radium on the fragility of the red cells (5), 
and found an increase of fragility after large doses of beta radiation; 
only slight haemolysis was obtained with 119 hours' gamma-radiation 
from 120 mg. of radium. 

Dr. Mottram reports an investigation, in collaboration ·with 
Dr. Eidinow, upon divided dosage in radium therapy (6), in which it 
wag found that Jensen's rat sarcoma was as sensitive to divided dosage 
as to a single dose, within the experimental limits, whereas the skin, 
as is well known, reacts more to the single dose. The same authors 
investigated the skin reactions and the reaction of Jensen's rat 
sarcoma to radium under conditions of diminished blood-supply (7), 
and came to the conclusion that in both cases a smaller reaction occurs' 
than with normal conditions operating. The action of radium on the 
blood-supply of tumours was also investigated by inoculating the 
animals with Indian ink and finding that a few days after radiation 
the circulation was interfered with, so that whereas control tumours 
in the same animal became black, the radiated tumours remained 
white (8). 

The relationship between beta· and gamma-radiation in the treat· 
ment of tumours was the subject of research. As observed by others 
with X-rays, it was found that previous exposure of tumour cells to 
beta· or gamma-rays, rendered them less sensitive to these radiations; 
on the other hand, cells thus made insensitive to gamma-radiation 
were found to be not less sensitive to beta-radiation than normal cells; 
·and the same with beta-sensitized cells towards gamma-radiation (9). 

Attempts were made to produce a tumour by subjecting normal 
cells in vitro to irradiation and then inoculating them into animals (10). 
Out of a large number of experiments, one tumour resulted from cells 
which had had a sub-lethal dose of beta-radiation. The tissue used 
in this case was the normal testis of the rat. The following account is 
taken from the published paper to which reference is made in the list 
of references at the end of this section (11): 

The testes of a male rat, 13 days old, were taken; they were minced with knives; 
haU the emubion wns exposed for 15 minutes to radiation (applicator of 60 mg. 
radium clement, area 4 sq. em. screen 0·12 mm. siJ,•er); about 3 em. of the radiated 
cmubion w .. inoculated into the right thigh muscles and the right flank of a sister 
of the cnstrntcd rat, non-irradiated emulsion into the left thigh and flank; 72 days 
afterwards the animal wns killed. No tumour wns felt ante mortem, but post 
mortem two nodules joined together, en.ch mensuring 10 X 5 X 5 mm.t were found 
embracing the upper end of the right femur. The tumour was dissected away from 
the surrounding normal tissues with little dilliculty; it presented on section a 
smooth white surface and was of the consistency of firm jelly; there were no 
necrotic areas. Histologically the tumour was surrounded by a narrow layer of 
fibrillar connective tissue separating it from the normal tissues, such as muscle and 
adipose tissue, which were not invaded, only <lliplaced. This connective tissue was 
in many places deOBely infiltrated with lymphocytes and plasma-cell.'!, and occa
sionally these cell.'! were present also in the superficial layers of the tumour. For 
the most part the tumour coOBisted of healthy cell.'! presenting numerous mitoses; 
nrcns of curly degeneration were also present where there was vacuolation of the 
cytoplasm and pyknosis, and loss of structure of the nuclei. Choosing a place where 
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mitotic figures wero numerous, the tissue wn.s found to be composed of cells of 
almost entirely one kind apart from an occasional lymphocyte. These ccl.lo bnd 
n. finely fibrillor or granular cytoplasm, which presented some vacuolntion; cell 
marcins were difficult to define, and the tissue had the appearance of a "'~'cytium: 
the ~uclei wcro large and oml, measuring often 1/60 x 1/120 mm.: they stained 
pnlely, were firmly granular, and contained one or more sm!lll nucleoli. Thl'So 
ceU. aro shown in Fig. I (A). Sometimes, as in Fig. I (n), the nuclei were spindle· 
shaped and lay in bundles, many pointing in tho same direction. 

In several parts of the tumour remnins of seminiferous tubules were seen. con
sisting externally of flattened connoctive-tissue cells, and sevcrnllnycrs of spherical 
ccU. bounding a central cavity: the round cells were not di\·idin~ and there was no 
evidence of spermatogenesis. In some cases the tubules consisted of only Battened 

A B 

connective-tissue cells enclosing a cavity containing cell-debris; in other cases 
the flattened connective-tissue ceU. were absent and the spermatogonia had 
spread among the tumour-cells for a short distance. Sometimes the central cavity 
WIUI absent, and the spermatogonia formed a solid cell mass (ns shown in Fig. 2). 
Only two mitoses of the spermatogonia cells were seen. 

The conclu.sion is that the tumour is a sarcoma: and from the fact that it 
occurred at the site of inoculation, and contained remains of seminiferous tubules, 
it is inferred that it was derived from the inoculated material. The tumour 
grew like an inoculated tumour, pushing the normal tissues aside, was easily 
separated by dissection, and did not infiltrate: nevertheless, the possibility that 
it was derived from connective-tissue cells of the inoculated rnt cannot be entirely 
ruled out. Small pieces of the tumour were placed in both finnka of 24 rats, with 
negative results. 

The main results of an investigation reported by PnoF. Russ and 
M1ss ScoTT, of the Barnato Joel Laboratories, Middlesex Hospital, 
in the response of animal tumours to lethal and sub-lethal doses of 
X-rays (12), are that even when every available precaution is taken to 
eliminate experimental variables, important variations in the response 
of these tumours occur when they are given specified doses of X-rays. 
The variations in the normal hehavour of this particular strain of 
tumour, Sarcoma F. 16 of the Imperial Cancer Research Fund, were 
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studied over a period of eleven years. The present rate of growth of 
the tumour is more than five times its initial speed, and sections show 
many more actively growing cells. These changes are illustrated in 
Figs. S, 4, and 5. In Fig. S the graphs are shown illustrating the rate 
of growth of this tumour in 1921 and 1932. Fig. 4 is a micro-photo
graph of a section of this tumour at the earlier date. Fig. 5 shows its 
present features. 

The increase in the rate of growth is probably due to the methods 
of technique used by the authors in its propagation, and to some 
extent to the fact that rats of a pure breed, very susceptible to sar
coma, have been used throughout the experiments. Another part of 

the investigation was a determination of the most efficient way of 
delivering the dose of X-rays. The effect of a certain exposure was 
increased if the total dose was divided and given on three successive 
days, but if the interval between the doses was much longer (i.e. in 
some cases as long as 6 days) the effect of the total does was not nearly 
as great as if it had been given in one exposure. These effects are 
considered by the authors to be largely bound up with the actual rate 
of growth of the tumour, for it was generally found that a dose of 
X-rays was more effective in controlling the growth of a slowly· 
growing than a rapidly-growing tumour and that the quicker the rate 
of growth of the tumour the shorter the time in which the total dose 
of irradiation should be given. The trend of modern radiation· therapy 
is to exploit the divided dose technique, and it remains to be seen what 
is the best relationship to maintain between the intervals of irradiation, 
the whole period of irradiation, the radio-sensitiveness of the tumours; 
and their normal rapidity of growth. 
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APPENDIX 

List of Research Centres and Local Committees. 
The centres taking part in the scheme covered by the foregoing 

Report are the institutions named below. Nine of these have con
tinued to hold fractions of the stock of radium salt entrusted by H.!lf. 
Government to the Medical Research Council for the purposes of 
research into its medical uses. The list includes three additional 
centres, one of which has shared in a further quantity of radium 
provided by the British Empire Cancer Campaign for the extension 
of the scheme. 

Most of these centres and a few others have also been able to draw 
upon a source of radium emanation ('radon') at the Middlesex 
Hospital: the salt required for this has been set aside from the Coun
cil's stock, accommodation for the work being provided by the courtesy 
of the Governors of the Hospital and expenses partly by the British 
Empire Cancer Campaign. 

The work of the different clinical centres is being done under the 
direction of the local research committees named in the following list. 
For the co-operation of these the Council ~gain take the opportunity 
of making grateful acknowledgement. 

The Middlesex Hospital, London: 
G. Gordon-T,.ylor, O.B.E., M.S., B.Sc., F.R.C.S.; E. L. Pearce Gould, 1\!.D., 
Ch.M., F.R.C.S.; R. V. Hudson, F.R.C.S.; E. W. Riches, M.C., M.S., F.R.C.S.; 
Vicror Bonney, M.D., M.S., B.Sc., F.R.C.S.; C. P. Wi.IJ!on, F.R.C.S.; C. E. Lakin, 
M.D., F.R.C.P., ~'.R.C.S.; J. H. Douglas Webster, M.D., F.R.C.P.; T. Izod 
Bennett. M.D., F.R.C.P.; A. E. Webb-Johnson, C.B.E., D.S.O., M.B., F.R.C.S.; 
B. W. Windeyer, I\!. B., F.R.C.S.E.; ProfMSor Jamos Mcintosh, M.D.; Professor 
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No. 48. Albuminuria and War Nephritis among Britisb Troops In France. By H. 

MacLean. [1919,] 2s. 6d, (2s. 8d.), 
No. 142. A Classification of Bright's Disease. By Dorothy S. Russell. (1929.) 

8s. 6d. (Ss,lOd.). 
No. 178, A Study of Nephritis and AWed Lesions. By J. Gray. [1988.) 2s. Od. (2s. Sld.), 

Nerve Injuries : 
Reports of tbe Committee upon Injuries of the Nervous System:-
No. 54, The Diagnosis and Treatment of Peripheral Nerve Injuries. [ 1920. l 21. (2s. 1 id.). 
No. 88. Injuries of the Spinal Cord and Cauda Equina. [1924.] Is. 6d. (1s. 7jd.). 

Nutrition: 
No. 13. An Enquiry into the Composition of Dietaries, with special reference to the 

Dietaries oUiunition Workers, By Viscount Dunluce and Major Greenwood [1918.] 
Out of print. 

No. 87, Report on the Nutrition of Miners and their Families. By the Committee upon 
Quantitative Problems in Human Nutrition, (1924,] Is, 3d, (Is. 4d.). 

No. 105. Diets for BoysduringtheSchooiAge. By H. C. Corry Mann. (1920.] 2s. 6d. 
(2s. 7id.), 

No. 123. Iodine in Nutrition: a Review of Existing Information. By J. B. Orr and 
I. Leitch. [1929.] 2s. 6d. (2s. Sd.). Set also GOITRE (No. 154), 

No. 135, The Carbohydrate Content of Foods. By R.A.McCanceand R.D. Lawrence, 
(1929.] 2s. (2s. lid.). 

No. 146. The Antiscurvy Vitamin in Apples. By Mary F. Bracewell, E. Hoyle, and 
S. S. Zilva. [1930.) 9d. (10d.). 

No. 151, A Study in Nutrition. An Inquiry into the Diet of 154 Families of St.Andrewo. 
By E. P. Cathcart and A.M. T. Murray,assisted byM.Shanks. Out of print. 

No. 155, Studies of Nutrition :The Physique and HealthofTwo African Tribes. By J. B. 
Orr and J, L. Gilks. [1931.] 2s. (2s. 2d.), 

No. 158. The Quantitative Estimation of Vitamin D by Radiography. By R. B. Bour• 
dillon, H. M. Bruce, C. Fischmnnn, and T. A. Webster. [1931.] Is. (ls. lid.). 

No. 165. Studies In Nutrition, An Inquiry into the Diet of Families in Cardilr and 
Reading. ByE.P.Cathcartand A.M. T.Murray,assistedbyM.Sbanks. (1082.] 6d.(7d.). 

No. 167, Vitamins: A Survey of Present Knowledge. By a Committee appointed jointly 
by the Lister Institute and Medical Research Council. [1932.) 6s 6d (7s. Ojd.). 

No.175. Vitnmin Content of Australian, New Zealand, and English Butters. By 
M. E. F. Crawford, E. 0. V. Perry, and S. S. Zilva, [1982.] Is. (Is. 1d.), 

See also CaiLD LurE i RICKETS; DENTAL DrsEASB. 
Pituitary Extract : see STANDAJ!.DS. 

Pneumonia: 
No. 79. Bacteriological and Clinical Observations on Pneumonia and Empyemata. with 

special reference to the Pneumococcus and to Serum Treatment. By E. E. Glyon and 
Lettice Digby. (1928.) 5s.(5s. Sd.). 

Pneumothorax, Artificial : see TUBERCULOSIS; 

Print, Legibility of : see VJBION. 

Protozoan Infections : 
No. 59, A Report on the Occurrence oflntestinal Protozoa in the inhabitants of Britnin 

By Clifford Do bell, [1921.] 28. (2s.1id.). ' 
Psychology : 

No. 170. Studies in the Psychology of Delinquency, By G. W. Pailthorpe. (1032.] 
2s. (2s. 2d.) 
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Quinine: 

No. 96. Clinical Comparisons of Quinine and Quinidine. By the Committee upon 
Cinchona Derivatives and Malaria. (1925.) 11. (I•.ld.). 

Radium: 
No. 62. Medical Uses of Radium : Studies of the Efiects of Gamma Rays from a large 

Quantity of Radium. By various authors. (1922.) 5s. (5s.8d.j. 
No. 90. MedicslUoesofRadJum: Summary of Reports from ResesrchCentresfor 1928, 

[1024.] lB. (ls.ld.). 
No. 102. Ditto for 1024. (1026.) ls. 6d. (1s. 7d.), 
No. 112. Ditto for 1925. [1926.) ls.8d. (ls.4d.). 
No. 116. Ditto for 1926. [1927.) 18, (18. lid.). 
No. 126. Ditto for 1927. (1928.] 18. (h. ltd.). 
No. 144. Ditto for 1928. (1929.) ls. (ls.ld.), 
No. 150. Ditto for 1920. (1930.) 9d. (10d.). 
No. 160, Ditto for 1930. [1981.) ls. (18. ld.). 
No. 174. Ditto for 1081. (1032.] 1s. 3d. (ls. 4jd.). 

Rheumatism : ••• Co1LD LIFE (No.ll4). 
Rickets: 

No. 20. A Studv of Social and Economic Factors in the Causation of Rickets, with an 
Introductory Historical Survey. By L. Findlay and Margaret Ferguson. [lDIH.) 

Oul of prinl. 
No. 61. Experimental Rickets. By E. Mellanby. [1921.] 4s. ( 4s. 2d.), 
No. 68. Rickets: the Relative Importance of Environment and Diet as Factors in 

Causation. By H. Corry Mann. (1922.] 2s. 6d.(2s. 7id.), 
No. 71. The Aetiology and Pathology of Rickets from an experirnentalpointofview. By 

V. Koreochevsky. (1922.) 4s. (4s. 3d.). 
No. 77, Studies of Rickets in Vienna,1919-22. [1028.] 7s. 6d. (7s.10ld.). 
No. 93. Experimental Rickets: The Efiect of Cereals and their Interaction with other 

factors of Diet and Environment in produciog Rickets. By E. Alellanby. [1925.) 
as. 6d. (Ss. Sd.). 

SalYarsan; see VENEREAL DISEASES; STREPTOCOCCAL INFECTIONS; 5TANDARDB,BIO• 

LOOlCAL (No. 128). 

Scarlet Fever: ••• STATISTICS (Nos. 137, 180), 

Scurvy: ••• NtmuTION (No. 146). 
Shock, Surgical: 

Reports of the Committee on Surgical Shock and Allied Conditio0s:
No. 25. Wound-Shock and Haemorrhage. (1919.) 4s. (48. 5id.). 
No, 26. TraumaticToxaemiaasaFactorinShock. [1919.) ls.(lB.ld.). 
No. 27, Blood Volume Changes in Wound·Shock and Primary Haemorrhage. By 

N. M. Keith. (1919.] Od,(lOd.). 

Small-pox: 
No, 98. Studies of the Viruses of Vaccinia and Variola. By M. H. Gordon, (1925.) 

88. Od. (3s. Sid.), 
No. 106. Small-pox and Climate in India : Forecasting of Epidemics. By Sir Leonnrd 

Rogers. [1026.) 2s. (2s. lid.). 
No. 143. Diagnostic Value of the 'Vaccinia Variola' Flocculation Test. By W, L. 

Burgess, James Craigie, and W. J. Tulloch. (1929.) Is. Sd. (Is. 4d.). 
No. 156. Further lnvesti~tioos on the Variola-Vaccinia Flocculation Reaction. By A' 

James Craigie and W.J.Tulloch. [1931.) 3s. (3s, 2!d.). 
Spinal Deformities: see Sunoeav (No. 161). 

Starldards, Biological : 
No. 69. I. Pituitary Extracts. ByJ. H.Buro and H.H.Dale. [1922.) ls. 6d. (Is. 7d.) 
No. 128. II. Toxicity Tests for Novarsenobenzene (Neosnlvarsan). By F. M. Durham. 

J. H. Gaddum, and J. E. Marchal. (1020.] 18. 9d, (ls.lOd.). 
No. 183. Ill. Methods of Biological Assay depending on a Quanta! Response. By 

J. H. Gaddum. (1933.) ls. (Is. ld.) · 
See also VENEREAL DISEASEs (No, 44) and NUTiliTXON (No,158), 
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Statistics (Mtsc&U.ANEOVs). 
No. 16. A Report on the CausesofWostageofLabourlo Munition Factories, By Major 

Greenwood. [1918.) Is. 6d. (18. 7d.). 
No. 60. The OseofDeath-rntesasa MeosureofHygienicConditioos. By John Brownlee, 

[1922.) ss. (Ss.tid.). 
No. 95, Internal Migration and its EIJectsupon the Death-rates: with Special Refer

ence to the County of Essex, By A. B. Hill. [1925.) Ss. Od.(3s. 8d.). 
No. ta7. Scarlet Fever,Diphtheria,aod Enteric Fever,l895-1914: A Clinical-Statistical 

Studv. Bv E. W. Goodall, \I, Greenwood. and W. T. Russell. [\020.1 2o. (2s.1id.), 
No. 180. Epidemiological Study of Scarlet Fever in England and Wales since IUOO. 

By Hilda M. Woods. [1933.] Is. 3d. (Is. <lid.) 

Streptococcallnfections: 
No. 119. A Study of some Organic Arsenical Compounds with a view to their Use In 

certain Streptococcallnfections. By L.Colebrook. [1928.] ls.8d.(1r.4d.), 

Surgery. 
No.125. A Study of Intracranial Sur~ery. By H. Cairns. [1929.] Ss. (81. 2id.), 
No. 138. The Preparation of Catgut!or Surgical Use. By W .Bulloch, L. H.Lampitt, 

and J. H. Bushill. [1929.] <Is. (4s. 8d.). 
No. !61. The Intervertebral Discs. Observations on their Normal and Morbid Anatomy 

in relation to certain Spinal Deformities. By 0. A. Beadle. [1931.] 2s. (2s. 2d.), 
St.e also BURNS; SuocK, SuRGICAL· 

T.N.T. Poisoning : 
No. 11. The Causation and Prevention of Tri-nitro-toluene (T.N.T.) Poisoning. By 

Benjamin Moore. (1917.] 11. (II. lj.d.). 
No. 58. T.N.T. Poisoning and the Fate of T.N.T. in the Animal Body. By W. J. 

O'Donovan and others, [1921.) 8s. (Ss.lj.d.), 

Technical Methods : 
No. 177. Apparatus for the Rapid Study of Ultra-Violet Absorption Spectra, By J. St. 

L. Philpot and E. H. J. Schuster. [1988.] 18. 8d. (18. <ljd.), 

Tuberculosis : 
No. 1. First Report of the Special Investigation Committee upon the Incidence of 

Phthisis in relation to Occupations.-The Boot and Shoe Trade. [1915,) 8d. (B!d.). 
No. 18. An Investigation into the Epidemiology of Phthisis Pulmonalis in Great Britain 

and Ireland, Parts I and II. By John Brownlee. [1918.] Out of print. 
No. 22. An Inquiry into the Prevalence and Aetiology ofTuberculosl•among Industrial 

Worken. withspecialreferenceto Female Munition Workers. By MajorGreenwoodand 
A. E. Tebb. (1919.) 18. 6d. (Is. 7d.). 

No. 33. Pulmonary Tuberculosis: Mortality after Sanatorium Treatment. By Noel D. 
Bardswelland J. H. R. Thompson. [1919.] 2s. (2s. 2d.). 

No. 46. An lnvestigationintothe EpidemiologyofPhthisisin Great Britain and Ireland, 
Part Ill. By John Brownlee. (1920.) 2s. 6d. (2s. 7id.). 

No. 67. Report on Artificial Pneumothorax. By L. S. T.Burrelland A. S. MacNalty. 
[1922.] 2s. 6d. (2s. Sd. ). 

No. 7~. Tuberculosis in Insured Persons accepted for Treatment by tbeCity of Bradford 
Health Committee. By H. Vallow. (1928.) 6d.(7d.). 

No. 83. Tuberculosis or the Larynx. By Sir St. Clair Thomson, (1924.) 2r. 6d. 
· (2s. Sd.). 
No. 85. An Inquiry into the i\fter-Historiesof Patientstr.ated at the Brompton Hospital 

Sanatorium at Frimiey, during the years 1905-14. By Sir P. H •• s. Hartley, H. C. 
Win~fleld. and J. H. H. Tbomp•on. [1924.) Is. 6d. (Is. 7d.). 

No. 94. Tuberculin Tests in Cattle, with special reference to the Intradermal Test. By 
the Tuberculin Committee. (1925.] 8s. (3s. Sd,), 

No. 122. The Intradermal Tuberculin Te•t in Cattle: Collected Results of Experience, 
By J. B. Ruxton and A. S. MacNalty. [1928.) Is. 6d, (Is, 7fd.), 

No.149, Tuberculosis in Man and Lower Animals. By H. H. Scott. (1980.) <Is. (4s.<ld.), 
No. 152. Studies of Protection against Tuberculosis: Results with B. C. G, Vaccine in 

Monkeys. By A. Stanley Griffith. (1931.] Od. (lOjd.). 
No. 164. The Value of Tuberculin Tests in Man with special reference to the Intra· 

cutaneous Test. By P. D'Arcy Hart. [1932.) 2s. (2s. 2d.). 
No. 172. Tuberculous Disease in Children: Its Pathology and Bacteriology. By J, W. S. 

Blacklock. [1932.) Ss. (8.,, Rd.). 
No. 182. Tuberculous Bacillaemia, A Review. By G. S. Wilson. (1933.] 2s. 6d. (2s. Sd.). 
No. 184. The Eradication of Bovine Tuberculosis. By L. Jordan. [1933.] 2s. 
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Venereal Diseases: 
No. 14. The Wassermann Test. By the Committee upon PatbologicaiMetbods. 1918, 

R'7'rinted. [1921.1 1•. no. 1a.), 
No, 19. The Laboratory Diagnosiso!Gonococcalln!ections. Methodsforthe Detection 

of Spirone11UJ pallidum, By the Bacteriological Committee. Nf/W Edilicm, [1023,] 
11. 6d. (Is. 7!d.). 

No, 21. Tbe Diagnostic Value of the Wassermann Test. By the Committee upon 
Pathological Methods. (1918.) Oul of print, 

No. 28. An Analysis of the Result& of Was•ermann Reaction& in 1,435 Cases of Syphilis 
or Suspected Syphilis. By Paul Fildes and R. J, G. Parnell. [1919.) 2s. (2s. 1d.). 

No. 41. (I.) An lnvesti~ntion into the Ultimate ResultsoftheTreatmentofSyphilia witb 
Arsenical Compound&, By Paul Fildes and R. J. G. Parnell. (II,) A Clinical Study 
of the Toxic Reartions which follow the Intravenous Administration of • 914 '. By 
R. J. G. Parnell and Paul Fildes. [1919.] 2s. (2s. ld.). 

No. 44. Reports orthe SpeeiaiCommittee upon the Manufacture,Biological Testing,and 
Clinical Administration of Salvarsan and of its Substitutes. I. [1919.] lB. (h. 1d.). 

No. •s. Unsuspected Involvement oft he Central Nervous System in Syphilis. By Paul 
Flldeo, R. J. G. Parnell, and H. B. Maitland. (1920.) Is. (Is. ld.). 

No, 47. The Accuracy of Wassermann Tests, applied before and afterdeath,estlmated by 
Necropsies. I. The Wassermann Test applied before death. By H. M. Turnbull. 
(1020.) 28. 6d. (2•. Tld.). 

No. 55. (I.) Results of the Examination of Tissues from Eight Cases of Death following 
lnjectiono of Salvarsan. By H. M. Turnbull. (11.) The lnHuence of Salvaraao 
Treatment on the Development and Persistenceoflmmunity,as indie~~ted by MeMure• 
menta of Agglutinins. By E. W. Ainley Walker. [1920.] 88. (3s.1id.), 

No. 66. Toxic Ertects following the Employment of ArsenobenzoiPreparations. By the 
Salvaraan Committee. (1022.) 2a.(2s.lld.). 

No. 78. The Serum Diagnosis of Syphilis: The Wassermann and Sigma Reactions 
compared. [1923.] 5s. Od. (5s. Od.), 

No. 107. The Ertect of Treatment on the Wassermann Reactions of Syphilitic Patients. 
By E. E. Glynn, R. E. Roberts, and P.M. Bigland. [1926.) 3s. 6d. (3s. Sd.). 

No. 129. The Wass.rmann Test. TechnicaiDetsils of No.I Method M.R.C.(Modifted), 
By E. J. Wyler. (1929.] 9d. (IOd.). 

No. 182. The Treatment of Syphilis: A Survey of Records from St. Thomas's Hospital. 
By L. W. Harrison, (1929,] 2s, (2s,lid,). 

Ventilation, etc.: 
No. 32. The Science of Ventilation and Open-air Treatment. Part I. By Leonard Hill, 

[1919,) lOs.(IO•. 5ld.). 
No, 52. The Science of Ventilation and Open·airTreatment. Part II. By Leonard Hill, 

[1920.) 6s. (Os. 4jd.). 
No, 78, The Kata-thermometer in Studies of Body Heat and Efficiency, By Leonard 

Hill and others. (1923.] 58. (5s. 2ld.). 
No. 100. Method& of Investigating Ventilation and Its Eaects. By H. M, Vernon and 

others. [1926.) 2s. (2s. 1 ld.). 
Vision: 

No, 65, First Report oft be Miners' Nystagmus Committee. (1922. J Oul of print. 
No. 80. Second Report of the Miners' Nystagmus Committee. ( 1923.] 9d. ( 10d.). 
No.liO. The Le~ibility of Print. By R. L. Pyke. [1926.] 4•.(4•.2d.). 
No. 176. Third Report of the Miners' Nystagmus Committee, [1932.] 9d. (lOd.), 
Reports of the Committee on the Physiology of Vision: 
No. 104. l. Illumination and Visual Capacities. By R. J, Lythgoe. (1926.] 2s. 6d. 

(2s. Tld.). 
No. 127. II. Dark Adaptation (a Review or the Literature). By Dorothy Adams, 

[1929.] 5s. (5s, 2!d.). 
No. 180. III. Two Studies In the Psychology of Reading, By M. D. Vernon and 

R. W. Pickford. [1929.] 2•. (2a. lid.), 
No. 138. IV. Experiments on Binocular Vision. By N, IIJ. S. Langlands. [1929.] 

2s.6d. (2s. 8d.). 
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No. 184, V. The Adaptation of the Eye : ita Relation to the Critical Frequency ol 
Flicker, By R. J. Lythgoe and K. Tansley, [1929.] 21. 6d. (2!. 714.). 

No. 186. VI. Some ll:xperiments on Peripheral Vision. By Myer Salamao, [1020.] 
2!. 6d. (2•. 7d.). 

No. 189, VII. A Redetermination of the Trichromatic Mixture Data, By W, D. 
Wri~ht, [1929.] Is. 8d. (h. 4d.). 

No. 1~8. VIII. The Movements of the Eyes in Reading. By M.D. Vernon. (1930,] 
9d. ( IOd.). 

No.l63. IX. Psychologietll Factors in Peripheral Vision. By G. C. Grindley, [1982.] h. 
(Is. Id.) 

No. 178, X. The Measurement of Visual Acuity. By R. J, Lythgoe. (1932.] 11. 6d, 
(18. 7id.) 

No. 181. XI. Individual Dill'erences in Normlll Colour Vision, By W. O'D. Pierce, 
(1038.] 2s. (2s. lid.) 

No. 185. XII. Colour Vision Requirements in the Royal Navy. (1933.] 
Vitamins : ••• NoTBITION, 
Wassermann Test : see VENEREAL DISEAsss. 
Wound Infections : 

No. 12. The Classifletltion and Study of the Anaerobic Bacteria of War Wounds. By 
J. Mcintosh. (1917,] Out of print, 

No. 89. Report on the Anaerobic Infections of Wounds and the Baeteriolo~ieal and 
Serological Problems arising therefrom. By the Committee upon Anaerobic Bacteria 
and Infections. (1919.] Us. (61. Bid.). 

No. 57. Studies in Wound Infections. By S.R.Douglas,A.Fleming,and L,Colebrook, 
(1920.] 4s. 6d. (4s. Bid.), 

The following books were published under the direction of the Medical Research Com• 
mittee and are obtainable !rom tbe publishers named: 

Milk and its Hygienic Relations. By Janet E. Lane·Claypon, 9s, net. (Longmano, 
Green & Co.] 

The Amoebae living in Man. By Clifford Dobell, 78, 6d. net. (Bale, Sono & 
Danielsson, Ltd.] 

The Intestinal Protozoa o! Man. By Clifford Dobell and F. W. O'Connor. 15s, net. 
[Bale, Sons & Danielsson,Ltd.] 
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