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PREFACE

Tars report summarizes the tesults of research work done during 1932
in the treatment of cancer by means of radiam lent by the Medical
Resoarch Council to selected centres throughout the country. It thus
oontinues the aeeount given in the ten similar reports already pub-
lished (Nos. 62, 90, 102, 112, 116, 126, 144, 150, 160, and 174 in this
Beries). The scheme of work is under the direction of the Radiology
Committee, to whom the Counci] are indebted for the preparation of
these reports.

The original stock of radium salt entrusted to the Couneil for this
purpose by HM., Government is supplemented by further quantities -
provided by the British Empire Cancer Campaign and by the National

Radium Commission. Support has also again heen given by the
- Campaign to the Radon Centre maintained by the Council at the
Middlesex Hospital for the supply of radium emanation. The Council
. 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 fo the after-histories of patients
treated in earlier years, If contains, further, a seotion in which some
account of purely experimeontal investigations is presented.

Mzoican Researos Couwcs,
88 01d Queen Street, '
Weatmingter, 8.W. 1. 2%th July, 1088,
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INTRODUCTION

TrE 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 reached where
there is less of this information from the centres, for there are few
gites 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, ag 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, biologieal,
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 general
experimental facilities for research into the nature of the actions of
radinm upon normal and malignant structures of the body have
received a great stimulus by the allocation of radium from the Radium
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 & 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
8 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 skin 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 skin be looked upon as an organ of the body then a study
of its toleration linked up with its physiologienl 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 (8.E.D.), Such a method of reference has an
obvious convenience once the normal 5. E.D. is fixed in terms of some
reproducible physical quantity, but the practice is & very risky one if
gerious doubt may be cast on the reliability of this quantity, the
5.E.D. It is congequently of the greatest importance to see fo what
extent these new observations warrant the importence which may,
from some points of view, be attached to them. In & 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
a8 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 conelusion 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 instances 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
means 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 & question of the
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direct action of irradiation upon the tumour, but also a question of the
general physiological response of the individual as a whole,

Other experimental work which is summarized in thoe present issue
is largely concerned with studies of cellular reactions of a fundamental
charactor. It may be some time bLefore the results of these studies
become in any way clear in their application to malignant discase, 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 sbout the
processes which are set into operation by irradintion.

Iollowing the practice of the last two years, data have been col-
lected from various centres on the relative frequency of surgieal and
radiological treatment for patients suffering from mualignant discase.
Relovant data have been received from the following institutions:
Aberdeen Royal Infirmary, Cardiff Royal Infirmary, Irish Radium
Centre, Marie Curie Hospital, Middlesex Hospital, Royal I'roe
Hospital, St. Bartholomew’s Hospital, St. Peter’s Hospital, the
Seottish Associations of the Women's Medical Federation, and
University College Hospital. The data are collected in Table 1.

Tanue 1.
Relative Frequency of Surgical and Radiological Treatment.

Number FPercentage of
treated total number
Treatment. (1932, treated.
By all methods . . . . . 4172 1000
By surgery alone . . . . . H50 258
By radium alone! | . . ' . 004 444
By X-rays alone . . . , . 224 10:3
By surgery+radium . . . . 163 70
By surgery-+ X-rays . . . . 127 59 .
By radium -4 X-rays . . . 131 40
By surgery+radium+- X. ra.ys . . 13 06

1 Treatment by ' radium alone’ may involve surgery of necoss,

Collecting the data of a similar character for the years 1930, 1981,
and 1932, it is found that at those Council's contres which have
contributed to the collection of this information, 5,520 pationts
suffering from malignant disease have been treated. Of these, 1,721
have been treated by means of surgery slone, making 81 per cent.,
and 2,175 have been treated by means of radium alone, making 39 por
cent. These numbers are perhaps big enough to warrant the con-
clusion 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 extense under the following title: Keport on Radiotherapy
for 1332, by John Bale, Sons & Danielsson, Ltd.

Tn order to famlltate reference in this Report to the work of the
individual centres, they are dealt with alphabetically throughout the
Sections A, B, C, D.



8 MEDICAL USES OF RADIUM

A. CANCER OF THE BREAST

TecHNIQUE.

The report from ABerpEEN RoYAL INFIRMARY states that, ag fore-
shadowed in last year's report, wherever possible the aim bas been to
give either a two or three-stage treatment in cases of Carcinoma
Mammae, As far as possible this is being earried 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. Mms. B. 8. aet 36,

Clinical disgnosia.
February, 1932,
Six wecks Iater.
January, 1933,

Histological examination,

March, 1933

2. M. M. L.

Clinical diagnosis.
April, 1931
May, 1931,

Histological examination.

August, 1931
March, 1933.

. Mm. J. L.
Clinical diagnosis.
March, 1931,
May, 1931,
September, 1931,

Histological examination.

Mazoh, 1933.

. Miss L, I,
Clinical diagnosis.

May, 1931,
October, 1931.

Histological examination.

March, 1933.

. Mrs, A, M.
Clinica! dingnosis,
July, 1931,
November, 1931.

Histological examination.

Duct carcinoma of the breast, glands not palpable.
Radical needling.

Complete disappearance of lump,

Local removal of the breast with diathermy current
No tumonr cells found in breast.

Alive and well, no signs of malignant disease.

aet, B4,

Scirrhus cancer, glands not patpable.

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.

Radieal needling,

Surface irradiation.

Local amputation of breast,

No evidence of tumour; only fibrous tissue seen in
sections.

Alive and well.

aet. 22,

Early earcinoma of the right breast. Palpable
glands in both axillae, Both breasts the seat of
chronic mastitis,

Radical 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. Re-admitted. Extensive uleeration of wall of chest
with involvement of supraclavicular glands.
Operation scar infiltmted with growth.

August, 1932, Dead

6. Mrs. C. T\ aet. 53.
Clinical diagnosis. Scirrhus cancer. Palpable glands in tho sxilla.
December, 1031, Radieal needling, followed a fortnight later by

radical amputation.
Histological examination Tumour cells found in groups mostly exhibiting
of breast tissue only, extremo degeneration. Connective tissuo shows
more active fibroblastio proliferation near the
tumour cells than elsowhere, No mitosca.

December, 1932, Alive and well.
7. Mm. I F. act. 52
Clinical dingnosis. Scirrhus cancer. Axillary glands not palpable,
March, 1931. Radical needling,
April, 1031, " Local amputation of breast,

Histological examination. Breast: mostly fibrous tissue, one amall deep nodule
in the breast showed very small foei of degene-
rated tumour cells encapsulated in hyaline fibrous
tissue such as seen elsewhero in the breast,

June, 1931, Surface irradiation.

March, 1933. Alive and well.

At the Carpirr Royarn 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 1s 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 8 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 has 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 Hospiran the general technique for the
treatment of cancer of the breast 13 the same.

Operable cascs wherever possible have heen treated by surgery. . . . The fow
operable cases treated by radiotherapy were in patienta of very advanced age, or
operation was refused—16 cases. Nineteen primary coases and 26 recurrent
after operation have been treated during the past year. In 2 oasea the
method adopted was the combination of local excision with radium. The value of
tho radium treatment of recurrent and inoperable breast cancer beoomes moroe
apparent with the larger number of cases under review, Largo masses shrink or
disappear, ulcerations heal, and small nodules disappear, and the patient may
enjoy good health for several years.

At the Mippresex HospiTarn 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 gramune unit. In some cases the
axillary glands were removed surgically, a transverse incision being
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made dividing the pectoral museles, which were subsequently
resutured.

During the year under review & One Gramme Unit was lent to this
hospital by the King Edward Fund. This is arranged as & fixed unit
protected by lead which is 4 em. thick at the back and sides of the
unit, but tapers 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 & cylinder 5 em.
in diameter and & em. 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 25 em. of wood.

The Rovar Free Hosrirar report states that:

‘The technique employed for the treatment of primary carcinoma of the breast
hag been tho same as in previous years for the majority of eases. In a few cases,
supplementary surface irradiation bas been given immediately after the removal
of the necdles used interstitially.

During the year 14 cases were treated by radium only, all of which were inoper-
able. In 5, although the primary growth was advanced, the glands were not
apparently involved; in 9, glands were palpable, Seven cases were treated by a
combination of surgery and radinm, In 3 of these, glands were not palpable,
and in 4 cases the glands were already involved. Five were spheroidal-celled,
and 2 were carcinoma simplex. Of these, 6 were treated by radical amputation with
intorstitial irradintion to the supra- and infra-clavicular regions and the inter-
coatal spaces. One case had a local excision followed by interstitial irradiation
(Keyne's technique). Seventeen cases of recurrences were treated, Of these, 10
were recurrences following surgery, 6 were recarrences after treatment by radium
alone, and 1 after surgery and radium,

The report from Sr. Barraoromew’s Hosprran, referring to the
secondary treatment of breast cancer, draws particular attention to
the methods of examination subsequent to wrradiation. It says that:

Suspicious swellings were noted during the periodical inspection of irradinted
tumours in 7 cases. Excision of the suspected area was carried out, and in 5 there
waa activo carcinoma, the remaining 2 showing only scar tissue. When following
up carcinoms of the breast after irradiation, the difficulty of distinguishing
between a surviving nodule of growth and a mass 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 & series of carcinomas excised at
some definite period after irradiation. Flans for carrying out such an investigation
are going forward.

The technique adopted by the Scorrism AssociaTions oF THE
Mepicar Women's FeperatioNy 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 earrying 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
histological appearances of malignant growths and the ultimate
prognosis.
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STATISTICAL DATA.

TasLz 2,

Cancer of the Breast,

No. of Primary, Reeurrent,
cases
Year, | trealed. | Living. | Dead. | Living. | Dead,
Cardiff, Royol Infirmary ., | 1030 5l 14 19 3 15
1931 87 30 11 6 10
1932 62 36 10 16 2
King's College Hogpital . | 19230 10 2 B 1 2
1431 10 3 8 1 0
1932 ] 0 0 3 2
Marie Curie Hospital . .| 1926 4 0 1 1 2
1927 1 0 0 1 0
1928 b 0 1 1 3
1929 16 3 6 2 b
1930 23 ki ] b b
1931 a3 11 7 8 7
1932 45 16 4 26 1
Middlesex Hospital *. .| 1925 18 0 2 1 15
1926 22 0 4 1 17
1927 13 0 1 0 12
1928 24 b 3 1 15
1929 3l 4 12 0 15
1930 32 8 12 4 8
1431 21 7 8 1 b
1932 36 21 3 6 0
Royal Free Hoapital . .| 1928 b 0 2 0 3
1929 52 9 21 4 18
1930 33 12 14 2 ]
1931 25 12 4 4 b
1932 a8 18 3 13 4
St. Bartholomew's Hospital | 1025 8 1 & . .
1926 g 0 6 . .
1927 13 6 7 ' .
1928 40 13 27 . e
1929 63 29 24 .
1930 36 23 13 . .
1531 31 27 4 .
University College Hospital | 1921 1 . .. 0 1
1923 1 - .. 0 1
1925 2 0 1 0 1
1626 1 0 i O 0
1927 2 0 0 L 2
1928 3 0 1 0 2
1029 9 0 3 0 6
1030 21 2 3 4 12
1631 9 3 1 3 2

1 The statistical data from the Middlesex Hospital for the year under roview have
been received in the same form as that of Appendix I, published in the Special Report
Seriea No. 174, 1931. 1t is the intention of the authorities of this hoapita! to continue
this publication yearly from 1431 onwards,



12 MEDICAL USES OF RADIUM
Table 8 shows results collected from Table 2.

TaBLe 8.

No.of Primary. Recurrent,

canes
Year., | treated. | Living. | Dead. | Living. | Dead.
1925 26 1 8 1 16
1926 a3 0 12 2 19
1927 29 6 8 1 14
1628 77 18 34 2 23
1029 161 45 66 ] 44
1930 206 68 T2 19 47
1931 186 93 41 23 29

B. CANCER OF THE UTERUS

TECHNIQUE.
(1) Cervix Uteri.

AperpEEN Rovan InrirMary reports as follows on the treatment
of cancer of the cervix uteri:

From a 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 technigue (or
& modification of it), followed by & course of deep X-ray therapy, shows a higher
gurvival rate than that treated by radium alone. ]t i realized, however, thot
X.ray treatment is given only after the complete Heyman technique, and that in
the group treated by radium only, a certain proportion have failed to complete the
three-stage treatment,

The Birminguam GENERAL HosrrraL report states that for the
treatment of carcinoma of the cervix most centres in this country are
following the techniques employed at Badiumhermmet, 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.

Rouline.

1. Leucoeyte count is done for every patient before each application.

2. On the evening before operation the patient is given a Eusol
douche 3ij to 0j.

8. 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 tho Radium Clinie 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 eentre differ in some respects from those employed at Paris and
Stockholm. The dosage of radium is identical, but certain changes in
technieal 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 Jonger employed, the vaginal application
being earried in oylindrical ‘' Sorbo’ corks, which are kept in position
by ample gauze packing.

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

In the Irrsg Raprum CextrE 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 difference
between the immediate results obtained by them.

Dr. Murphy, of 8t. Vincent's Hospital, Dublin, reports as follows on
the technique employed in carcinoma of the uterine cervix;

The technique originally consisted of intra-uterine irradiation—2 tubes in tan-
dem, screened by 2 mm. lead enclosed in a gum elastic catheter, This was 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 s hard paraffin wax,
moulded accurately to fit the cervix and discased area; later a central tube for
uterine drainage, &c¢., was incorporated. During the last 2 years the wax mould
bas been discarded and needle implantation resorted to.

Four inoperable cases, in 2 of which the rectal wall was involved, died in the
first. year and 4 in the second, Seven remained free of symptoms for nearly 2
years, and since then 4 more are untraced. The remaining 3 are perfectly well
af present.

At Kine’s CoLueEse Hospitar, 18 cases of earcinoma of the cervix
have been treated by the Stockholm method, 110 mg, of ra. el. being
employed, the radinm heing applied for 22 hours, and the total
screenage being equivalent to 8 mm. Pb. This treatment was repeated
(unless eircumstances were contra-indieative) on the 8th and 22nd day
after the initial treatment, thus making 8 radium applications in all.

The Marie Curie Hospirawn reports as follows:

With very few exceptions cases of cancer of the cervix have been treated by
cavitary radium alone, but when facilities are available the standard technique
will include supplementary external radiation. In the few cases which have
received the combined treatment the X-radmtmn has generally been given about
10 days aiter the final radium dose.

Oi the casea of cancer of the cervix treated durmg the year, 110 were squamous
carcinomata and four adenecarcinoma. The diagnosis of all uterus cases was con.
firmed by microscopic examination, An attempt to classify the cases of squamous
carcinoma of the cervix into definite types, as described by Martzloff, Broders,
Ewing, and others, is complicated by having only small fragments from the surface,
often degenerating, of the growth for study. Extensive curetting or the excision of
tissue at the margin or into the depth of the surrounding heaithy tissue is depre-
cated at this centre. The small fragments taken, though sufficient for o diagnoais of



14 MEDICAL USES OF RADIUM

malignancy, may not be representative of the general structures of the tumour.
This does pot mean, bowever, that the study of types in relation to radio-gensitive-
ness may not prove to have considerable value. So for as this inquiry has gone at
present, it has been possible to grade about 50 per cent. of the cases. In the first
200 investigated, 21 per cent. were of grade 1, differentiated type; 63 per cent.
grade 2, transitional type; 9 per cent. grade 3, embryonie, undiferentiated type;
and 17 per cent. grade 4, spindle-celled type.

The cases of adenocarcinoma of the cervix not only appear to respond to radio-
therapy primarily in the same 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 signa and symptoms of cancer, the first now in the third year.

The Rovar Free Hoseiran 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 Stockholm technique. During the latter part
of the year, supplementary treatment by deep X-ray therapy was given to the
parametris—{by co-operation with another Hospital which has a deep X.-ray
therapy department). Of these 11 cases, 1 was Group I, & were Group II, and 4
were Group IIT (League of Nations' classification), Eight were squamous-celled
carcinomatn, Two were adenocarcinomata. One was reported as a ‘vasoular
malignant growth with considerable areas of necrosis’.

The Report from S1. BartHoromew's HospiTan states that thelarge
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 eases 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 rontine of the
Paris technique, and states that in cases in which the technique hags
failed, the old interstitial method has been carried out as before.
Another matter of interest is that it has been 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 Scorrism
Associarions oF THE WoMEN's MEDIcAL Frperation. The following
reactions and sequelae to treatment are noted.

The immedinte reactions to treatment have continued to be very slight. Three
paticnts bad temperatures of over 100° F., but these were the two advanced cases
in young women described 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 cases of early rectal reactions. One patient has
developed a vesico-vaginal fistuls and two developed ulcers in the rectum about
a year after treatment. All three lesions have proved to be due to recurrence in
grade 1IT cases,

The difficulty of multiple anaesthetics has been largely overcome, as nearly all
second and third trentments are now given without a general anaesthetic. In
Glasgow seopolamine morphine is preferred, in Edinburgh nembutal gr. vj proves
very satisfactory., Post-anaesthetic vomiting has been rather less troublesome,
although it does oceur. It has been the custom in the Edinburgh Hospital to use
earbon dioxide to increase the respiratory exchanges at the end of ether anaes-

thesia for the last 3 years, but in spite of this the incidence of vomiting in these
cases is high.
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The Report from University CovLece HosritaL says that no
change has been made in the methods of radinm treatment of car-
cinoma of the cervix uteri, which were fully deseribed in last year's
report. A few early cases have been treated this year by operation.
A considerable development of the X-ray treatment of these cases 13
taking place, and efforts are being made to estimate the X-ray dosage
as accurately as possible.

Slight modifications have, however, been made in the X-ray treatment. This
year the amount of radiation reaching the growth was ecaleulated in every case.
The description of the graduated calipers used for pbtaining the depth measure-
ment and the drawing of the cross-section dingram was given in the Report of 1931,
In some cases o three-ficld method, one anterior and two postero-lateral, was used.
In the other cases & fourth vulvar field was added, The size of the fields varied
with tho extent of the disease, the usual arca was 150 sq. em. The antieathodo
skin distance was always 40 cro. The intensive split dose method was used, the
whole treatment being spaced out over 16 days during the last 6 montha, The
dosage was increased from that given last year by 23 per cent.

STATISTICAL DATA.

TapLE 4.
Cancer of the Cerviz Utert.

Stage.
Interval \No.of\ 7 ) qr. | mn [ v
Atnce r~ | Cases
Year. \rodiation, treated.| L. |D.| L.\ D. | L. [ D | L. | D
ycars

Birmingham Gen- | 1929 3 4] 3l 1|16 0) 3] 1] 9
eral Hospital 1930 2 W 5140 1) 211 2] 0] 2
1931 1 49 |13 |4 3|11 | 3| 9] 2| 4
1932 o 37 9l0[10] O 7| 6] 2| 4
King'sCollegeHos- | 1930 2 10 211 1{ 0| 4] 21 0| ©
pital 1931 1 13 J(1]1 3| 2] 0| 3] 0f 1
1932 .. 18 310 4] 0] T} 2| 2| ¢
Marie Curie Hos- | 1925 7 14 | 00| 2 1| 2| 6) 0 3

pital (3 mths.)
1926 6 59 210 21 6| 8|34 o] 8
1927 b 57 1| 6) 3] 9|19 0|19
1928 4 85 BIO| 9 Bl19(27] 4|10
1929 3 i10 4|10113] 427 42| 2118
1930 2 136 6027 6|35 |46 3|14
1931 1 126 T12117] 248130 7|13
1932 e 14 710(32) 1|53 8(10] 3
Middlesex Hospital | 1925 7 mloefryo] v 1} 7fof1
1926 6 8 ool Of X[ O 4] 0| 3
1927 b 20 2121 0f 3{ 2| 0| 0f 2
1628 4 42 (21 %) 2|22 0| 7
1929 3 a8 1(4) Y| 7| 4117 0] 4
1930 2 20 11| of 3| 2| &6 1| 7
1931 1 23 211 1 0 61 7 0| 6
1932 . 26 gl{o| 4} 0f{ 8] 2} 3] 0
Rayel Free Hos- | 1929 3 3 olo] Y] Il O]l 1] 0] O
pital 1930 2 8 110 4 O 1| 2 0 O
1931 1 3 210 1 0| 01 0 O] O
1932 e 11 l{o] 6] 0| 47 0| 0] 0O
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Tabre 4 (cont.).
Cancer of the Cerviz Uteri (cont.).

Stage,
Intereal |No.of |y | qi. [ mr | 1v.
#ince ir- | cased

Year. |radigtion, |treated.| L. |D.| L. | B | L. | D. | L. | D.

§t. Bartholomew's | 1921 11 18] 0|0y 1| 6] 0] 8 0] 3
Hoapital 1922 10 21 1]0] 0| 7j 0120 0| 3
1923 9 17 1j1] 0] 5| 0} 8 0] 2

1024 8 38 1Ly3( o111y 3(11] 1] 6

10256 ) 3B 212 0 6| OlM]| 0112

1928 6 38 | 412 2| 8| 4711 2] 8

1927 b 9 | 1(2| 3] 2| 5|31 1] 9

1928 4 6 ) 6|16 3| 6 B[12] 3] 7

1929 3 2 0 213 2| 4|10 5] 2] 1

1930 2 20 | 5|3} 7] 1) 2111 1| ¢

1931 1 11 ] 2|11 3 3| 21 0] 0} €

University College | 1021 11 23 22| 1 6| O0]12] Of O
Hogpital * 1922 10 10 1|30 2|0 301
1923 9 26 ( 1|31 0} 7| 0j30| Of &

1924 8 210 211 2| @[ 0of 6] 0| 3

1926 7 22 213 2| &6l 0| 65| 0} 4

1926 8 12 0(0| 0} 4| 0] 4| 0] 4

1927 b 191 1|1} 20 65| 1] 6] 0] 3

1928 4 33 2161 4| 91 1] 9] 1) 2

1929 3 25 5|11 6| 5| 3 1] 1| 8

1930 2 17 410 2] 3| 1] 7] 0] O

1931 1 200 011 9| 6| 2] 1] 2| 1

1 Includes cases treated by radium and operation,

Table 5 gives results collected from Table 4.

TaBLE 5.
Stage.

Interval | No.of| . I, Iil. v

since ir. | cases '
Year. | radiation. |tfreated.| L D. L, FiR L. D. L, D.
1921 11 41 9 2 2| 12 0| 20 0 3
1022 10 31 2 3 0 9 0| 13 0 4
1923 9 43 2 4 0| 12 0| I8 ) 7
1024 8 58 3 4 2 20 3 18 1 9
1025 'l 82 4 6 4| 13 3| 8 0 | 20
1926 8 117 6 2 4 15 12 53 2 P24
1927 5 130 5 51 11 [ 13 | 17 | 45 1| 33
1928 4 210 | 17 | 13 {17 | 20 | 30 | 70 8 | 26
1929 3 246 | 16 1 17 | 24 | 36 | 44 | @9 6 | 3
1930 2 228 24 0 42 14 46 85 b 23
1931 1 246 29 10 39 23 6l 50 11 25

(2) Corpus Uteri.

At the Marie Curie HospiTaL it is reported that:

Sixty-cight cases of cancer of the body of the uterus have been treated by redium
since Qctober 1925, 19 being treated during the past year. With few exceptions
theae cases were inoperable, or operation was contra-indicated on general grounds.
A total hysterectomy was performed on the coses which appeared to be clinically
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operable. The technique described in the last Report has been continued. Supple-
mentary XN.radiation was given after the radium treatment in 13 of tho cases

treated during the year under review.

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

TABLE 6.
Clinically Pechnically
Operable, inoperable. inoperable. Living
Year. No. I D, L. D, L. D, | Dec. 1932,
1025 2 2 0 0 ] 0 0 2
(3 mth.)
1926 1 0 0 0 0 0 1 0
1927 4 1 1 1 0 0 1 2
1928 ] 2 4] 0 ) 0 2 2
1026 9 0 0 2 2 3 2 b
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
Tatal 68 44

Table 7 shows the results of treatment of cancer of the corpus uteri
at the MippLesex Hospiran since 1925:

TasLe 7.

Alive years after treatment. Alive
Year, Nusnber. 1, 2. 4. Dee, 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 ‘e 0
1931 4 3 2 . 2
1932 3 3 .o 3
Tatal 16 7

At the Rovan Free HospiTaL 4 cases of adenocarcinoma of the
corpus uteri were treated by a technique similar to that described in
the Marie Curte Hospital report of last year, but varying inone respect,
namely, that the short brass cylinders each contain 125 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 ecervix 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 8 weeks later.
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C. CANCER OF THE MOUTH, NASOPHARYNX, LARYNX,
AND OESOPHAGUS

Referring to the treatment of malignant growths in the naso-
pharynx the ABErDEEN Rovarn Inrirmany Report states that the
usua) technique has been to draw the radium up into the nasopharynz,
the amounts ranging from 50 to 185 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 advanced carcinoma of the nasopharynx (mentioned in the Medical
Research Council Report for 1931} continues to do well 2 years after treatment.
Histologically, this was a very ‘eellular 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 months: this was ‘an anaplastic squamous epithelioma’.
Dose to primary lesion, 4,000 mgh. A third case, even more advanced as regards
extension both of primary and secondary growth, died after pallintive treatment
had been attempted. Dose to primary growth 11,000 mgh, The post-mortem
examination revealed disappearance of the nasopharyngeal growth, with some

degrec of radium necrosis, but the growth had extended intracranially. Histo-
logically the tumour was of ‘a columnar-celled type’.

The Report from the GENErAL Hospiran, BirMincHAM, on the
treatment of cancer of the mouth, states that the extent of the glandu-
lar involvement hag proved the chief guide in rejecting cases as too
advanced for treatment. The primary growth can nearly always be
improved. Brawny diffuse infiltration of the neck with oedema of the
gkin 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 aceurate
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 & skeleton gag and headlight, a very considerable
degres of aceuracy 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 the
growth is early and superficial, are treated by surface irradiation from
a dental applicator. Should the periosteum and bone 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 the
soft palate and fauces, interstitial needling with 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 after ten days to remove the needles,
Some sepsis followed but ultimately cleared and the.results appear
satisfactory. Cases of the inner aspect of cheek and the lips continue
to give the best results owing to their marked sensitivity to radiam.
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 flaps 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 8-10 days.
The considerable sepsis and reaction that follows after the removal of
the needles by reopening the wound takes a long while to clear up.

The methods of treatment employed at Tag Royar Free Hosprran
for growths in the buceal 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 buceal
cavity, beginning with the year 1928,

TanLe 8.
Total number Total number Total number
alive after alive after alive after
Year. Cases treated, 1 year, 2 years, 3 years.

A. | B. |Total.| A. | B. |Total.| A. | B. |Total.| A. | B. | Total,

1928 4 4 8 1 ] .. 1 .. 1 1
1929 | 11 [ 16 § 26 B ] 11 2 b 71 .. 2 2
1930 | 12 | 13 25 6 6 12 ) b 10 | .. ‘e “
1931 7 6 | 13 4 2 6 . . .

waz |10 | 4 ae | S S

A = Withoot glandular involvement when first scen.
B == With glandular invelvement when first seen.

The Report from UnNiversity CoLiece Hospiran refers to the
classification of malignant growths in the regions under review, and
- the following 1s taken direet from it:

. In our opinion a considerable number of the tumours of the nasopharynx,
" tonsil, pharynx, and posterior third of the tougue are of lymphatic origin. The
nomenelature of tumours of this region is unfortunately not standardized, and the
" termslymphosarcoma, endothelioma, transitional careinoma, anaplastic 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 inte two groups only, namely, carcinoma and malignant
Iymphatic tumours. This classification is based mainly on our personal opinion,
and the group of lymphatic tumours probably includes cases which some would
classify ag carcinoma. Evidenee is accumulating of the clinical bebaviour, response



SramisTIcAL DATA.
TasLe 9. Cancer of the Mouth, Nasopharynz, Larynz, and Oesophagus.

Palate, Pharynz,
Number Floor tonsif, mtmfhnryru
of cases of and . and pharyngeal

Year. treated. Tongue, motth. fances, Lip. Cheek. Laryns, wall, Qesophagus,

LD | ol g |0 | & |D]Lin]|L]| py.L D.| L | D

Birmingham . . . o103 130 12 25 3 5 1 12 5 2 8 9 0 26 {laryne 0 o]

" 193? 134 12 20 5 G 5 10 16 8 8 G 1 9} and 0 8

1032 111 10 11 12 3 13 B 3] 3 7 216 7 pharyne) 2 19

Cordiff . . . .| 1930 &4 0| 16 4 & . . 2161|5850 4 1 6 0| 14

1031 1% 1 0 1 2 .. . 5| 7|11 |10 4 6 14 1| 17

1032 . 86 18 4 4 0 3 5 18 0 1 1 ] & 3 4 13 13

King’s College Hospital . 1030 27 3 1 . 0 3 0 2 2 0 0 1 1 b 0 3
g R 1021 2% 1] 1 . il g5 .. |..]lo]l2ajof 81 2 G a | 5
1032 38 11 1 .. G 0 0 1 2 0 1 2 1 1 [ 6

Middlesex Hospital . .| 1088 87 1 8 0 1 0 5 120 4]0 4 0 3 0 8
1026 38 0 6 1] 4 V] 3 1 b 0 2 0 7 0 4 0 o

1027 57 2 15 1 3 0 ) 2 3 0 4 0 6 0 4 0 12

1028 78 1 2 3 2| 10 6|1 1 4|0 1 0 1 o | 13

1029 101 4 23 4 11 1 4 8 8 0 2 1 6 Q 3 i} a6

1930 48 3 22 7 10 0 i 8 4 4 2 2 12 0 2 0 15

1031 806 1 13 3 10 3 ] 9 1 1 3 5 4 0 1 1 17

1032 B3 22 4 5 1] 9 3 11 ¢ 2 1 4 4 0 1 5 13

University Collegs Hospital . 1921 9 Ve Ve . * . ‘e . e e 0 1 .. . 0 1

{Columns marked * include 1923 ] ‘e . v 0 1 o .. o o . . 0 1 . .
Iymphatic tumours), 1923 3 . .o 0 1 0 2 oo | e ve . . .. ..
1924 i v " ‘e e . .- o . . . 0 3 0 4

1625 5 0 1 e e 0 2 . ). . e 0 1 0 1

1620 2 " . v . 0 1 . . . . 1 . . o v

1827 1 0 1 e . ve . ‘e . ‘e ' f . e . . s

1928 .15 0 5 0 1 0 5 . [ 1 . 0 2 0 1

1620 21 3 5 0 1 1 ¢ 0 2., 0 2 1 3 0 3

1630 38 0 12 1 2 1 3 4 2 . v 3 i 0 3

1931 26 & 3 3 1 2 1 1 1 1 2 0 1 0 3 0 2

NIAVY 40 SESA TVOIdUN
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to irradiation and histological appearance of these tumours, from which wo hope &
more gatisfactory classification may be evolved. In a series of cases of primary
tumours of lymphatic glands (not all from the neck) histological nppearances
similar to those of the pharyngeal tumours have been found, sugyesting strongly
a lymphatic origin for the latter,

Methods of Treatment. In the majority of cases of carcinoma, the primary growth
is treated by interstitial irradintion. Early cases of carcinoma of the pharynx aro
treated by radical operation. The treatment of the glands varics with the site and
nature of the primary growth and the degree of involvement, of which three stages
sre recognized: (1) no glands palpable; (2) glands enlarged, but operable; (4) in-
operable glands. The methods in use are described in the 1931 Report. During
1932 these methods have been supplemented by the Opo Gramme Unit, lent by
the King Edward's Hospital Fund, which will to some cxtent roplace other
methods,

The malignant lymphatic tumours are characterized by radio-sensitivity and
are mostly treated by X-rays or the One Gramme Unit.

Table 10 shows results collected from Table 9.

TaprE 10.

Fhiaryne,

Palale, nasophi-

Floor tonydl, rymz and

of and plaryngeal | Oésom
No.of 1 Tongue. | mouwh, | faurces. Lip. Cheek, | Laryne, (TR phagus,
cates

treated, (Lo | DL [ DL | D | BB | L | DL | D B | DL | D
1025 42 19 of 3] & T[] 1) 4 0] 4]0 4| 0 41D 9
1036 40 O G| Of 4 Of 47 2] & Q)] 210 B[ 0 4101 0
1027 i) 116 1 3 O & 24 3 0] 4D G| 0 41012
o8 038 (a2 2] 4| 215 61 2 X| 870 ] 0 P04
1429 128 7125 4012 2(10( 8(10) 0| 2] 1 8§11 g | 0|20
1940 $31 I8 |82 (1022 | 226800 (1676 |20 | 2 (17| &6 | 20 [ ¢ |67
19431 337 32 (46 |12 (19| 10 | 25 |81 |17 (11|18 | &6 |12 8 24 1 |40

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

AperDEEN RovaL INFIRMARY reports as follows on the treatment of
cases in this section;

One patient with carcinoma of the rectum treated in 1030 is dead, and of 7
patients with carcinoma of the rectum treated in 1931, only two were alive at the
end of 1932, Of these 2, 1 was treated according to the Newmann and Corynn
technique. All the others were treated by insertion of radon sceds per rectum;
every case was inoperable at the time of the first treatment. Somo palliation 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 reclum,

One patient with very advanced squamous carcinoma of the anus, showing
infiltration of the recto-vaginal septum and of the glands, shows, at present,
complete absence of any sign of growth following interstitial irradiation ; colostomy
haa been avoided. This case is, howover, of only five months’ standing.

The Report from the GeExEran Hospiran, Birminenawm, states that
out of 13 cases of malignant growth of the bladder, 8 have been treated
by inserting in the bladder & ‘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 painful micturition and haematuria, He bad

had a papilloma of the bladder removed five years previously and had remained
well up to 7 weeka before entering Hospital. Haematuria recurred accompanied
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by much pain and frequency of micturition. In the intervals between 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
popilloma 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 all
over with papillomata extending round to the sides though rather more sparsely.
An attempt wag mado 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 Serbo ball, about the size of a golf ball and containing radium
was inserted into the bladder and fixed by stitches, The ball was removed on the
tenth day and the bladder allowed to heal, It was 8 weeks before the patient was
discharged. During the last year up to the date of this report, the patient bas
been in perfect health.

The results of treatment are shown in Table 11.

TaprLe 11.

| 1000 | 131 | 1930
Clinical cures , . . 2 3 2
Improved . . . i . o
Not improved . . 2 1 1
Noti traced . . . - 1
Dead . . . . 8 3 2

| 1 8 5

The Report from Carpirr Royan INFIRMARY says:

Of the 20 cases of carcinoma of the rectum, 3 were operable, 1 borderline, and
16 inoperable. Of the 16 inoperable cases, 7 received radium (3 by the interstitial
method and 4 by the cavitary method), The 2 living cases treated with radium are
worth recording. One had a large ulcerating mass situated 2 inches from the anus.
Obstruction was complete, and a colostomy had been performed 3 months pre-
viously at another hospital. Ten radium needles of 2 mg. element each distributed
over an active length of 32-2 mm. and sereened by 0-5 mm. platinum were inserted
into one growth for 241 hours giving a total of 4,352 mp. el. hrs. A similar treat-
ment followed a month later when 8 needles of 1 mg. radinm element distributed
over an active length of 16:2 mm, were inserted for 151 hours. Tn Decornber 1932
this patient was free of saymptoms. There wos no discharge, 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
inside 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 interati-
tially and 6 needles of 2 mg. element each distributed over an active length of
32:2 mm.,, together with 4 needles of 1 mp. each distributed over an active length
of 162 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 prowth,

Both cases were clinically rectal carcinoma,

At the Marte Curie HosPiTaL T cases have been treated by radium
alone during the year. Only 1 had preliminary 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 fatlure. 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 complieations
following operations for rectal cancer.

The following table shows the results of treatment since 1928:

23

Tabre 12.
Primary growth,
le. ble, .
Operable Inoperable Recurrence Living
Year. No. L.} D | L | D. | L | D. |De 1932

1028 4 1 0 0 2 0 1 1
1929 2 0 0 0 2 0 0 0
1930 11 1 0 3 6 0 1 4
1931 4 1 0 1 0 1 1 3
1932 7 2 1 4 0 0 0 6
Total 8 | s ] v | 8 w0 | 1|3 14

At S1. Barraoromew’s HospitTan only 4 cases of earcinoma 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 78 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:

TaeLe 18.
Total Clinteal Cures not

Date. coaes. cures. | Improved. | expected. | Uniraced, | Died.
1925 4 ‘e .o 4
1926 8 1» ‘e 6t
1927 7 . . e . 7
1928 13 4 e . . ]
19290 28 2d . 1 . 25
1930 14 4¢ 1 . 9
1931 12 4f . 1 7
1932 4 .. 3 . I

88 15 & 1 67

3 One inpperable case improved by ra. later excised.
b One case died of metastasig liver § years after treatment without apparent rectal

Tecurrance.

¢ One case radium to glands only as preliminary to excision,

d Qne inoperable cage rendered operable by ra. and later excised,
¢ (ne case radon to glands only ae preliminary to oxecision.
f All excised after radon to lymphatics,

Summary of cases surviving (April 1988) treated during 1925-31.

Total cases 84. Survivors 17, (Clinical cures 15.)

1926, No. 10, Inoperable. Rendered operable. Excised. Apparent cure,
1928, No. 18. Inoperable. Apparent cure (over § years). (Without
colostomy.) Intra-peritoneal radiation.
1928. No. 21. Radium to gland only. Excision. Apparent cure.
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1928.

1928.
1929.

1529,

1929,
1930,
1930.
1980,

1930.

1930.
1981,
1981.
1981.
1981.

No. 22.
No. 27.
No. 84.

MEDICAL USES OF RADIUM

Operable growth (aet. 70). Refused colostomy and
excision. Apparent cure (5 years).

Advanced inoperable (aet. 87). Appeared hopeless.
Apparent cure (4} years).

Inoperable. Rendered operable. Exploration for
radical cure. Suspected secondary deposit found in
liver. Subsequent history suggests diagnostic error
as regards Liver,

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

No. 51. Inoperable. Apparent cure (4 years).

No. 58. Epithelioma of anus. dpparent cure. (No eolostomy.)

No. 60. Comfortable, but not cured.

No. 62. A woman (aet. 81) with advanced growth. Apparent
cure (8% years).

No. 68. Apparent cure following intra-abdominal radon and
posterior barrage with radium.

No. 70. Radon to glandsonly. Apparentcure following excision.

No. 72. Lymphatic barrage—excision.

No. 74. 39 ” 7

No. 717. . ', ”

No. 78' » ”» "

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

Stamisricat Dara,
Tasre 14. Cancer of the Rectum.

1925, | 1926. | 1927, | 1928, | 1929. | 1930, | 1931, | 1932.
L | D\ LDV LAD| L | D)L | D | L | D | L. | D, | L. | D.
Birmingham oo} B B8] 4| 3| 3|2
Cardiff . . e loa]aaton]oalenlaclon]enbaalon 11128117118 (181 &
Marie Curie Hospital . |..|..[..]..[..].«{1] 3|0| 2|4 7| &] 1] 6|1
Middlesex Hoapital . [0 |5 |1{0 |1 |4}0 (14 1| 4|3 3|1]1]3|1
8t. Bartholomew’s Hos. .
pital . ., L1041 |B|O(7[4) 93|26 9 41T 31
University College Hos-
pital . . . JO0 Y], .J0l2]0] 6},

Table 15 gives the results collected from Table 14.

TapLe 15.
Number Report at end of 1032,
Year, af cases, Living, Dead,
1925 @ 0 9
1926 8 2 i1
1927 12 1 11
1928 31 b 26
1929 37 4 33
1930 79 18 61
1931 % 8 29 25
1932 40 30 10
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E. CANCER OF THE BRAIN

A combined interim report from the Royarn INFIRMARY, MancES.
ren, and Taeg Hout Raprum InstiruTe, states that in the treatment
of brain tumours fwo radiation methods of treatment are being
investigated:

1. Implantation of gold radon seeds. One of the serious drawbacks
of radon implantation in brain tumour cases is the difficulty of estimat-
ing before operation whether implantation is practicable or not and
the extent of the growth. It was decided that the radium therapist
should stand by at every brain-tumour operation with sufficient seeds
for all ordinary purpeses and should be prepared to calculate a dose
and implant seeds if found advisable. It was realized that this would
entail numerous occasions in which the seeds would not be used and
would be wasted, but on the other hand 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, oceipital, vertical, and two temporal. These fields did not
overlap. In all cases the treatment was spread over 21 days, each
gkin 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 & 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
gcalp 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 Kive's ConLece Hospiral since 1930:

TaBLE 16.
New cases of cerebral tumour Alive Altve Alive
treated in Deg, 1930.| Dec. 1931, | Dec. 1032,
1930 3 2 1 1
1931 3 . 1 1
1932 1 . 0

F. EXPERIMENTAL SECTION

This seetion 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 a new
unit of intensity has recently been adopted in experimental work
which may be defined as ‘ the intensity due to a point-source of 1 mg.
of radium acting at a distance of 1 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 i taken as
unity, then a delayed lethal effect (death within three weeks) is
produced by 340, interference with carbohydrate metabolism by
1,100, 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
offect 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 inerease following initial diminution) in the
direction of the length of the needle.

The Report from Mr. W. V. May~eorn, 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 approximately that of
air. There is, therefore, some theoretical justification for the assump-
tion that the ionization observed in them is approximately equal 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 radium in absolute units.
The previous estirnate by this suthor (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 abserved
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 optimurn wall
thickness should be employed which is (@) 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 seecond problem of distribution, an atfempt has
been made to test experimentally some of the simpler conelusions
arrived at mathematically in earlier work (2) (8), It was then shown
that a theory of plane-surface radium applicators ecould be 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 photographie films were exposed
parallel to the plane of the radioactive ring. On measuring the
blackening of the films with a simple photoelectric photometer it wag
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.

Dr. P. R. Pracock, 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 caleium tungstate
and sodium bromide have been recorded by prolonged exposures to
gamma-rays, but all attempts to obtain satisfactory spectra from
solutions bave failed. The visible fluorescence of pure water deseribed
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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. radium to
excite the fluorescence.

(2) Biological.

The interim report by Dr. Murier RoserTsoN, of the Lister Insti-
tute, on the irradiation of Bodo caudatus shows that the investigation
bas been ecarried s further stage, the following being the salient facts.

Serum Reactions. 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 oulture 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
gecondary clumping of great intensity taking place in the survival
plates of Bodos, taken from the serum titration plates, and put to
grow in culture media. This phase was represented in the normal
strains by 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 elumping of Bodo (but not lysis) 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 serum 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 elumps 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 (several 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 be rather slow.

Changes in Appearance. The heritable radium effect in effectively
irradiated strains shows itself also in the bebaviour and appearance
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of the culture. These changes are also carried into the isolated single
Bodo cultures. Efficiently irradiated strains show an exaggeration of
the phenomenon of ‘Thigmotaxis’, 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-modified)
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 curves 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 SrrancEwavs 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, Infive of these specimens fibroblasts
only ‘appeared in the cultures, & mixed growth of fibroblasts and
epithelial cells was obtained from four specimens, while four specimens
gave no result. Some of the material was suboultivated three times
and showed outwandering and mitosis after 17 days” growth in vitro.
Growth is much slower than in the case of material from human
embryos, and it was found best to subeultivate every Tth or 8th day.
The most satisfactory of the culture media tried so far is & mixture of
fowl plasma (1 part) and concentrated chick extract (14 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. Pracoor reports upon an investigation into the influence of
beta- and gamma-rays onlymphoid tissue and circulating lymphoeytes.
A wide range of doses of gamma-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. MorTraM, 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 ceulls.(S),
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
was 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 oceurs’
than with normal conditions operating. The action of radium on the
blood-supply of tumours was also investigated by inoeulating the
animals with Indian ink and finding that a few days after radiation
the cirenlation 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. Ag¢ observed by others
with X-rays, it was found that previous exposure of tumour ¢ells 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 o male rat, 13 days old, were taken ; thoy were minced with knives;
half the emulsion was exposed for 15 minutes to radiation (applicator of 60 mg.
radium clement, arca 4 sq. cm, screen 0412 mm., silver} ; ahout 3 ¢m. of the radiated
emulsion was inocwated into the right thigh muscles and the right flank of a sister
of the castrated rat, non-irradisted emulsion into the left thigh and flank ; 72 days
aftorwards the animal was killed, No tumour was felt ante mortem, but post
mortem two nodules joined together, ench measuring 10 X 5 % 5 mm.,, were found
embracing the upper end of the right femur. The tumour was dissected away from
the surrounding normal tissues with little difficulty; it presented on section a
smooth white surface and was of the consistency of firm jelly; there were no
necrotic arens, Histologically the tumour was surrounded by a narrow layer of
fibrillar eonnective tissue separating it from the normal tissues, such as muscle and
adipose tissue, which were not invaded, only displaced, This connective tissue was
in many places densely infiltrated with lymphocytes and plasma-cells, and ocea-
sionally these cells were prosent also in the superficial layers of the tumour., For
the most part the tumour consisted of healthy cells presenting numerous mitoses ;

nreas of early degeneration were also present whero 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 were numerous, the tissue was found to be composed of cells of
almost entirely one kind apart from an occasional lymphocyte, These cells had
a finely fibrillar or granular cytoplasm, which presented some vacuolation; cell
margins were difficult to define, and the tissue had the appearance of a syneytium;
the nuclei were large and oval, measuring often 1760 x 1/120 mm. ; they stained
palely, were firmly granular, and contained one or more small nucleoli. Theso
cells are shown in Fig. 1 (A). Sometimes, as in Fig, 1 (), the nuelei were spindle-
shaped and lay in bundles, many peinting in the same direction.

In several parts of the tumour remains of seminiferous tubules were seen, con-
sisting externally of flattened connective-tissue cells, and several lnyers of spherical
cells bounding a central eavity ; the round cells were not dividing and there way no
evidence of spermatogenesis. In some cases the tubules consisted of only flattencd

0.05 mm,
Fra. 1.
P, lymphocyte; v., vacuole in eytoplasm,

connective-tissne cells enclosing & cavity containing cell-debriz; in other cascs
tho flattened connective-tissue cells were absent and the spermatogonin had
spread among the tumour-cells for & short distance, Sometimes the central cavity
was absent, and the spermatogonia formed a solid cell mass (a8 shown in Fig, 2).
Only two mitoses of the spermatogonia cells were seen.

The conclusion is that the tumour is a sarcoma; and from the fact that it
oecurred at the site of inoculation, and contained remains of seminiferous tubules,
it is inferred that it wns derived from the inoculated materinl, 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 rat cannot be entirely
ruled out. Small pieces of the tumour were placed in both flanks of 24 rats, with
negative results,

The main results of an investigation reported by Pror, Russ and
Miss Scor, of the Barnate 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 oceur when they are given specified doses of X-rays.
The variations in the normal behavour of this particular strain of
twmour, Sarcoma F. 16 of the Irnperial Cancer Research Ifund, 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. 8, 4, and 5. In Fig. 8 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 ig probably due to the methods
of technique used by the authors in its propagation, and to some
extent to the fact that rats of & pure breed, very susceptible to sar-
coma, have been used throughout the experiments. Another part of

1632.
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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 irradiatton should be given, The trend of modern radiation-therapy
18 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 pertod 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 Commiitiees.

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.M.
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 & source of radinum emanation (‘radon’) at the Middlesex
Hospital: the salt required for this has been set aside from the Coun-
cil's stock, acecommodation 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 2gain take the opportunity
of making grateful acknowledgement.

The Middlesex Hospital, London:

(. Gordon-Taylor, 0.B.E., M.8,, B.8¢., F.R.C.8.; E. L. Pearce Gould, M.D.,
Ch.M., F.R.C.8,;: R. V. Hudson, F.R.C.S. ; E. W. Riches, M.C\,, M.S., P.R.CS.;
Victor Bonney, M.D., M.S,, B.Se., F.R.C.8.; C. P. Wilson, F.R.C.S.; (. E. Lakin,
M.D., P.R.C.P.,, F.R.CS.; J. H. Douglas Webster, M.D., F.R.C.P.; T. Izod
Bennett, M.D., F.R.C.P.; A. E. Webb-Jobnson, C.B.E., D.5.0., M.B., I.R.C.8.:
B. W. Windeyer, M.B., F.R.C.5.E, ; Professor Jaumes McIntosh, M.D. ; Professor
E. C. Dodds, M.V.0,, M.D., Ph.D.; and Professor Sidney Russ, C.B.E., D.8ec.

University College Hospital, London:

A. M, H. Gy, C.B.E, M.D,, FR.CP.; Gwynne Willlams, M.8., F.R.C.S.;
Professor A, E. Boyeott, D.M., B.8c,, ILR.C.P.,, F.R.5.; Profcssor T. R. Elliott,
C.B.E, D80, MD., FR.CP, F.RS.; Professor C. C. Choyee, C.M.G.,
C.B.E., M.D., F.R.C.S.; E. K. Martin, M.S,, F.R.CS.; J. Taylor, 0.B.E.,, M.8.,
F.R.CE.; R. W. A, Salmond, 0.B.E., M.D.; Professor F. J. Browne, M.1).,
D.8e., F.R.CS.E, F.COG.; Clifford White, M.D, FR.CP., FR.CS,
¥.C.0.G.; H. A, Kisch, M.B, F.R.CS.; J. W. McNee, D.8.0,, M.D., D.Sc.,
%;.IS{.C.P. ; C. W. Flemming, M.Ch., F.R.C.8. ; and Professor E. N. da C. Andrade,
e, Ph.D.

5t. Bartholomew’s Hospital, London:

The Rt. Hon, Lord Horder of Ashford, K,C.V.0., M.D,, F.R.C.P.; Sir Charles
Gordon-Watson, K.B.E., CM.G, F.RCS.; J. E. H., Roberts, O.B.E.,
F.R.CS8.; Geoffrey Keynes, M.D., F.R.CS.; J. B. Hume, M.S,, F.R.CS.;
G. Grabam, M.D,, F.R.C.P.; J. D, Bamris, F.R.C.P., F.R.CS.: Maleolm
Donaldson, I"R.C.S.; W. Douglas Harmer, F.R.C.8.; H. G. Bedford Russell,
F.R.C8.; J. Paterson Ross, F.R.C.S.; N. 8. Finzi, M.B.,, D.M.R.E.; Walter
M. Levitt, LB, D.M.R.E.; Professor E. H. Kettle, M.D.; W. Girling Ball,
F.R.CS8.; R, G. Canti, M,D.; R. F. Phillips, F.R.C.8.; and Professor F, L.
Hopwood, D.8e,
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King’s College Hospital, London:
H. €. Edwards, M.8, F.R.CS.; W, Gilliatt, M.D., F.R.C'S.; J. B. Hunter,
M.C., M.Ch., FR.CS.; V. E. Negus, M.5., F.RC.S8.; R. M. Saunders, M.K,,
Ch.B.: M. 8. Thomson, M.D., M.R.C.P.; and C. P. G. Wakeley, F.R.C.S,,
F.R.S.E.

St. Peter’s Hospital, London:

J. Swift Joly, M., FLR.CS. 3 A, Clifford Morson, F.R.C.S.; F. J. F. Barrington,
M.S, F.R.CS.; R. Ogier Ward, M.Ch,, F.R.C8.; J. Alban Andrews, Ch.B.,
F.R.C.8.; and John Sandrey, M.B., Ch.M,, F.R.CS8.

Marie Curie Hospital, London:

Miss M. M. Chadburn, M.D., B.S.; Lady Barrett, C.H., C.B.E., M.D,, M.5.;
Lady Briscoe, M.B,, B.S.; Miss H. Chambers, C.B.E., M.D. ; Miss Davies-Colley,
M.D., F.R.CS8.: Miss E. Hardon, M.D., CM, (Tor.); Professor Dame Louise
Mellroy, D.B.E., M.D., D.8c.; Miss L. Martindale, C.B.E., J.P., M.D.; Miss K.
Platt, M.D., B.S.; and Miss M. Rawlins, M.B., B.S.

Royal Free Hospital, London:

C. A, Joll, MLS, F.R.CS.; L. E. C. Norbury, Q0.B.E,, M.B,, F.R.C.8.: Professor
Dame A. Louise Mcliroy, D.B.E., M.D., D.8c.; Miss Dearnley, M.D.; C. E.
Shattock, M5, FR.CS.; Miss E. C. Lewis, M.8,, F.R.CS.; J. Gay French,
M.I., M8, F.R.CS.; H. Haldin Davis, M.I),, F.R.C.P.,, F.R.C.S.; C. B. Heald,
C.B.E., M.D., M.R.C.P.; and Mrs. H. M. Hill.

St. George’s Hospital, London:

C. H. 8. Frankau, C.B.E.,, D.8.0.,, FR.CS.; D. W. Roy, FR.CS.; and L.
Colledge, F.R.C.S.

The General Hospital, Birmingham:

Sir Gilbert Barling, Bt., C.B., C.B.E, M.B., F.R.CS.; Seymour Barling,
CM.G., M.S, F.R.CS.; W, Stirk Adams, F.R.C.S.; Emest Bulmer, M.D,,
M.R.C.P.; E. Ashley Cooper, D.8e., A.R.C.S, (Lond.); A, B, Danby, FER.CS.;
H. B. Keene, D.8e.; F. W, Mason Lamb, M.B,, Ch.B.; J. B. Leather, M.A,,
M.B,, B.Ch., F.R.C.S.E.; G. Pereival Mills, M.B., F.R.C.S.; F. 8. Phillips,
B.8c.; C. A. Raison, M.B., Ch.B,, ¥.R.C.8.; B. T. Rose, B.8o., M.Ch., F.R.C.S. ;
R. P. Bcott Mason, M.C., F.R.CE.; F. A. R, Stammers, B.Sc., M.B,, Ch.B.,
F.R.LCS.; C. G. Teall, M.B., Ch.B.; A. . Thomson, M.C., M.D., F.R.C.P.;
Professor H. Beckwith Whitehouse, LS., F.R.C.8.; D. L. Woodhouse, D.Sc. ;
and E. Musgrave Woodman, M.S., F.R.C.5.

The Royal Infirmary, Cardiff:

Emeritus Professor Sir Ewen J. Maclean, M. D, F.R.C.P.; William Martin, M.B.,
CM.; J. W. Tudor Thomas, M.D., M.8,, F.R.C.8.; Professor G. I. Strachan,
M.D, FR.C.P, F.R.CS.; Professor A. W, Sheen, C.B.E,, M.S,, F.R.C.S.: H. A,
Scholberg, M.B.; Cyril Lewis, M.D., CM.; Professor J. B, Duguid, M.D.;
Owen L. Rhys, M.D.; R.D. Qwen, F.R.CS.E,; J, H. Shaxby, D.Se., F.Inat.P.;
Professor R. T Dunbar, M.A., Ph.D.; R. Armstrong, M.B.; J. B. Hayeraft,
FR.CS8.; and R. G. Maliphant, M.D., F.R.C.8,

The Royal Infirmary, Aberdeen: .
Professor J. R. Learmonth, M.B.,, Ch.M., T.R.C8.E.; M. Connon, M.D.;
Professor Robert G. MeKerron, MDDy ; D. P. Levack, M.B.; A, Mitchell, M.B.,
Ch.M.; and H. Ross Souper, M.D.

The Irish Radium Committee, Dublin:

Sir Edward C, Bipger, M.D.; Professor W, E. Adeney, D.Se.; Professor A, T,
Dixon, M.B., Sc.l).; Sir John P. Griffith, M.A.L; Professor J. Joly, Sc.D.,
F.R.S.; R. J. Moss, F.I.C.; Professor J. M. O'Connor, M.D.; and Professor
R. J. Rowlette, M.D.



36 MEDICAL USES OF RADIUM

(The salt allocated to the last-named centre has been used as a
source of emanation for distribution in Ireland.}

In addition, fractions of radium salt have been lent for research by
Dr. J. C. Mottram, Mount Vernon Hospital, Northwood, Mr. W, V.
Mayneord, Cancer Hospital, London, and by Mr. Geoffrey Jefferson,
Radjum Institute, Manchester.

A quantity of radium lent to the Council by the National Radium
Commission has been allocated to the Scottish Branch of the Medical
Women's I'ederation, Edinburgh, the Royal Free Hospital, London,
and to the Strangeways Research Laboratory, Cambridge. Iractions
of it have also been lent for purely experimental work in Professor
D. P. D. Wilkie’s Department, at Edmburgh, and by Dr. Muriel
Robertson at the Lister Institute, London.
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Privp Councel
MEDICAL RESEARCH COUNCIL

(Formerly Medical Rescarch Commillee, National Health Insurance.)

LIST OF PUBLICATIONS

(The prices given are net: those in brackets include postage.)
October, 1933,

The following publications relating to the work of the Medical Research Council can
be purchesed directly from H.M. Stationery Office, at the following addresses:
Adnstra}l House, Kingsway, London, W.C. 2; 120 George Street, Edinburgh; York
Street, Manchester; 1 St. Andrew's Crescent, Cardilf; 15 Donegall Square West,
Belfasty or through any bookseller.*

In addition, pumerous memoirs upon work aided by the Medical Research Council have
appeared in Scientific Journals : particulnrsof these may be seen in the Annual Reports,

ANNUAL REPORTS

Medical Research Committee, Nos. 1-5, 191415 to 191810,

Medical Research Council, 1919-20 to 183182,
(Price of each report from 1920-1 to 1925-6, Bx,04d. (82, 84.): from 1926-7 to 1928-9,
8a. (8s.2d.); 1929-80 and 108081, 2s. 6d. (25, 8d.) ; 1931-82, 2s. (25, 2d.).)

SPECIAL REPORTS, &e.
Alcohol :

No. 81. Alecohol: its Absorptionintoand Disappearancefrom the Blood under different
conditions, By E.Mellanby. [1919.] Out of print.
No. 84. The Influence of Alcohol on Manual Work and Neuro-muscular Co-ordination,
By H.M. Vernon. [1919.] Out of print.
No. 58. The Effects of Aleohol and some other Drugs during Normal and Fatigued
Conditions, By W, McDougalland May Smith, [1920.] 1s. (1. 14.).
No. 168. Aleohol and Inheritance: An Experimental Study, By F. M. Durham and
H. M. Woods, [1982.] 1s. 8d. (1544d.).
{Book). Alcobol : its Action on the Human Organism. Second Edition. [1924.]
1s. paper covers, 18, 6d. cloth bound, .
Anaerobic Bacteria : see Wounp INFECTIONS.
Animalg, Digeages of
No. 121. Borna Disease and Enzootic Encephalo-Myelitis of Sheep and Cattle. By
8, Nicalau and I, A. Galloway, [1928.) 53.(55.24d).
Bacteriology (MisceLLangous):
No. 85. The Reaction of Culture Media, by S. R. Douglas,J, W, H, Eyre, P, P, Loidlaw,
and C.G. L. Wolf. Second Edition, revised by P. P. Laidlaw, [1927.] 6d. (7d.).
No, 49. On the Destruction of Bacteria in Milk by Electricity. By J. M. Beattie and
F.C, Lewis. [1920.) Out of print,
No.51. The Laboratory Diagnosis of Acute Intestinal Infections,includingthe Principles
and Practice of the Agglutination Tests. By the Committee upon Pathological
Methods. [1920.] 4¢. 6d. (43.84.),
No. 64, Catalogue of the National Collection of Type Cultures. Third Edition, [1931.]
2s. (2s.1d.).
No. 169. The Haemolytic Streptococei: Their Grouping by Agglutination. By F, W,
Andrewes and Ethel M. Christie, [1082.] 1s, 8d, (1a, 44d.).
See algo Suncrny (No, 138).
A SvsTEM oF BacTERI0LOGY IN RELATION To MeDICINE, (See p x)
Blood Physiology :
No. 72. The Acid-base Equilibrium of the Blood. By the Haemoglobin Committee.
(1023.] 23.(2s.14.).
See also SHOCK, SURGICAL.
Borna Disease: see ANimars, DiseAsEs oy,
* For overseas agencles seo p.Ix,




Special Reports—continued,

Brain Surgery: sec¢ SURGERY,
Bright's Digeasa; se¢ NepaaiTis.

Burns:
No. 141. The Tannic Acid Treatment of Burns, By W.C.Wilson. [1929.] 1s. (1s. 1d.)
Cancer : L
No. 0. An Investipation into the Statistics of Cancerin Diflerent Trades and Profes-
sions. By Matthew Young and W, T. Russell. [1926.] 1s.6d.(1s.7d.).
See aleo Rapiuw.

Catgut: see Svrceny (No.138).

Cerebro-spinal Fever :
No. 2. Report of the Special Advisory Committee upon Bacteriologicnl Studies of
Cerebro-spinal Fever during the Epidemic of 1915, [1016.] Owi of print.
No. 8. Bacteriological Studiesin the Pathology and Preventive Control of Cerebro-spinal
Fever among the Forces during 1915 and 1916. By M, H. Gordon, Martin Flack,
P. W, Bassett-Smith, T. G. M. Hine, and W. J. Tulloch. [1017.] Qut of print,

No. 17. (L) A Report upon the Seasonal Outbreak of Cerebro-spinal Fever in the Navy
at Portsmouth, 19168-17. By Paul Fildes and 8, L, Baker, (Il.) The Treatment of
Cerebro-spinal Meningitis by Antimeningococeus Serum at the Roya) Naval Hespital,
Haslar, 1015-16-17. By G. P. Adshead. [1018.] 2s. 6d. (2s. 8§d.).

No. 50, Cerehro-spine] Fever. Studies in the Bacteriology, Preventive Control, and
Specifie Treatment of Cerebro-spinal Fever among the Military Forces, 1915-19. By
M. H. Gordon and others, [1020.] d4s. (45.34d.).

No. 124, The Meningocoecus, By E. G. D, Murray, [1929.] 8. 64.(3s. 831d.).
Chemotherapy: sce STREPTOCOCCAL INFECTIONS.

Child Life (ANTENATAL and POSTNATAL INVESTIGATIONS);
No. 10. The Mortalities of Birth, Infancy, and Childhood. By A. I. Chalmers, W, A.
Brend, L. Findlay, and J, Brownlee. [1917.] Out of print.

No. 74. TheRelation between Home Conditions and the Intelligence of School Children.
By L. Isserlis, [1023.] 1z {1s.14d.).

No. 81. The Effect of Maternal Social Conditions and Nutrition upon Birth-weight and
Birth«length, By M. Bruce Murray, [1924.] 1s.(1s.1d.).

No. 82, Maternal Syphilis as a eause of Death of the Foetus and of the New-born Child.
By J. N. Cruickshank, [1924.] 1s. 6d. (15, 7§d.}.

No. 86. The Estimation of Foetal Age, the Weight and Length of Normal Foetuses
and the Weights of Foetal Organs, By J. N, Cruickshank, M. J. Miller, and ¥. J.
Browne. [1024.] 2s. 6d, (25, 74d.).

No. 101. Poverty, Nutrition, and Growth : Studies of Child Life in Cities and Rural
Districts of Scotland. By D. Noél Paton, Leonard Findlay, and others, [1926.]
10s. (105, 44d.).

No. 109. A Clinical and Pathological Study of 1,678 Cases of Dead-Birthsand Neo-natal
Deatha, Compiled by E. L., Holland and J. E. Lane-Claypon. [1026,) 8s, 64, (38.7}d.).

No. 114. Social Conditions and Acute Rheamatism, [1027.] 29, 64, (25, 8d.),

No. 117. The Toxsemias of Pregnancy : A Clinica) and Biochemical Study. By J, N,
Cruickshank, J, Hewitt, and K. L. Couper, [1927.] 4s. (45, 2d.),

No. 118, The Cause of Foetal Death in 144 Cases. By A. C. Palmer. [1928,] 3a.
(8s.2d.).

No. 145, The Causes of Neo-natal Death. By J. N, Cruickshank. [1930.] 1, 6d.
(18 73d.).

No. 157. Nutritional Anasemia in Infancy: The Influence of Iron Deficiency on Infant
Health. By H.M. M, Mackay, L. Goodfellow, and A. Bradford Hill. (1931,] 23, (2s.2d.),

Nol. 1(612 igge)lligence ond Disease. By Shepherd Dawson assisted byJ, C. M. Conn, [1981.)
5. (18, 14d.),

No. 171, Facinl Growth in Children, with Special Reference to Dentition, Part I, by
Corisande Smyth. Part II, by Matthew Young. [1982,] 1s. 6d. (1s. 8d.).
See also Nuterrion; RICEETS,

Dental Disease !

No.70. TheStructureof Teethin relation to Dental Disease. By J, Boward Mummery.
[1922.] 24 (2s.1d.}

ii



Special Reports—continued,

No. 97, Thelncidenceof DentalDiseasein Children. By the Committeeforthe Investi-
gation of Dentul Disease. [1925.] 1s. 6d.{1s. 74d.).

No. 140, Diet and the Teeth: An Experimental Study. Part 1. Dental Structure in
Dogs. By May Mellanby. [1920.] 17s.6d. (18s.).

No. 153. Diet and the Teeth: An Experimental Study. Part 1I. A, Diet and Dental
Disease. B. Diet and Dental Structure in Mammals other than the Dog, By May
Mellanby. [1930.] 2s.8d. (25, B4d.).

No. 159, The Influence of Diet on Caries in Children's Tecth {Interim Report). By the
Dental Committee. [1831.] 6d. (7d.).

See also Curro Lirve (No. 171).

Diphtheria :
No.115. The Prevention of Dipbtheria. By J.Graham Forbes. [1927.] 25, (23.1§d.).
{Book). Dipbtheria: its Bacteriology, Pathology,and Immunology. By theBacterios
logical Committee. [1923.] 12s.6d.(13s.34d.).
Ses also EripeEM10LOGY {No. 75), STATIsTICS (N0, 137).
Dysentery:
Reportsupon Investigationsin the United Kingdom of Dysentery Casesreceived from the
Eastern Mediterranean:—
No. 4.” L. Amoebic Dysentery and the ProtozoologiealInvestigation of Casesand Carriers.

By Clifford Dobell, [1$17,] © Qut of print,
No. 5. II. Report upon 878 Cases of Bacillary Enteritis, By L. Rajchman and G. T.
Western. [1917.] Out of prini,

No. 6. IIL. Report upon recovered Cases of Intestinal Disease in the Royal Naval
Hospital, Haslar, 1915-16. By Paul Fildes and others, IV, Report upon combined
Clinical and Bacteriological Studies of Dysentery Cases from the Mediterranean. By
§. R. Douglas and L. Colebrook. [1917.] 4¢. 0d. (43, 7T4d\).

No, 7. V. Report upon 2,360 Enteritis * Convalescents® received at Liverpool from
varioua xpeditionary Forces. By E. Glyon snd others, [1918.] 2s. (23, 2d.},

No, 16. A Study of 1,800 Convalescent Cases of Dysentery from Home Hospitals : with
special reference to the Incidence and Treatment of Amoebic Dysentery Corriers, By
Clifford Dobell, H. 8. Gettings, Margaret W, Jepps, and J, B, Stephens, [1018.]
13, 8d. (1. 4d.).

No. 29. A Contribution to the Study of Chronicity in Dysentery Carriers, By W.
Fletcher and Doris L. Mackinnon. [1819.] 94. (10d.).

No. 80. An Investigation of the Flexner-Y Group of Dysentery Bacilli. By H. 8.
Gettings. [1919.] 1s. (1s.1d.).

No. 40. Studies of Bacillary Dysentery occurring in the British Forces in Macedonin,
By L. 8. Dudgeon and others, [1919.] 84, (335 14d.}).

No. 42. A Study of the Serological Races of the Flexner Group of Dysentery Bacilli.
By F. W, Andrewes and A. C, Inman, 1019.] 2s, (25, 1}3d.).

Ser alse Foop PoisoNing,

Encephalitis :

No. 108. The Sheffield Outbreak of Epidemic Encephalitis in 1924. [1926.] 1s. 0d.

(1s, 1044,
Enteric Infections:

Neo. 9. A Report upon the Use of Atropine as a Diagnostic Agent in Typhoid Infections,
By H. F. Marrie. [1917.] 1s.(1s. 1d.),

No. 48, A Report on the probable Proportion of Enteric Infections among Undiagnosed
Febrile Cases invalided from the Western Front since October 1916. By W. W, C,
Popley, 8. G. Platts, and C. G, Imrie. [1920.] 8s. (85, 1}d.).

No, 179. Chronic Enteric Carriers and their Treatment, By C. H, Browning, with
others. [1933.] 1s. 6d. (15 74d.).

See also BacrerioLogy ; Foon PolsoNing,
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Special Reports—continued,

Epidemiology :

No. 76, The Schick Test, Diphtheria and Scarlet Fever. By 5. F. Dudley, {1923].
1s.(13. 14d.).

No. 111, The Spread of Droplet Infection in Semi-isolated Communities. By S, F,
Dudley, [1926.] 1z, 6d.(1a.74d.).

No.120. An Inquiry into the Relationship between Housing Conditions and the In-
cidence and Fatality of Mensles, By J. L. Halliday. [1828.] 1s.(1s,1d.).

See alse SuaLr-pox ; Stamistics ; TusercuLosIS ; ete.

Flying, Medical Problems of :
" Reporta of the Air Medical Investigation Committee duw

No., 28. The Sense of Balance and Stability in the Air, By Henry Head. [1#19.)
8d. {10d.). (Included in No. §3.)

No, 87. The Effects of Diminished Tension of Oxygen, with especial reference to the
Activity of the Adrenal Glands, By C, H, Kellaway, The Ear in relation to certain
Disabilities in Flying. By S. Scott. [1819.] 1s. (11, 1d.),

No. 53, The Medical Problems of Flying {including reports on oxygen want, selection
of candidates for flying, sense of balance, and fiying étrain). [1920.] 6a. (64, 4d.),

No. 84. The Application of the Air Force Physical Efficiency Tests to Men and Women;
By L. D, Cripps. [1924.] 1s. 6d. (15 T{d.).

Food Poisoning:
No. 24, A Report on the Investigation of an Epidemic caused by Bacillug aertrycke.
By H. Marrian Perry and H. L. Tidy. [1919,] 8d.(10d.).
No. 1. An Investigation of the Salmonella Group, with Special Reference to Food
Poisoning. By W, G. Savage and P, Bruce White, [1925.] 83, 6d. (3s. 8d.).
No. 82. Food Poisoning + a Study of 100 Recent Qutbreaks, By W. G. Savage and
P. Bruce White, [1925,] 2s, 6d. (29, 8d.),
No. 103, Further Studies of the Salmonella Group, By P. Bruce White. [1926.)
By, (59. 24d.).
Golitre:

No. 154. Iodine Supply and the Incidence of Endemic Goitre, By J. B, Orr. [1981.]
4d. (5d4.). See also NuTmirion (No, 123),

Haemoglobin: see Broop,
Hearing:

Na. 166. Reports of the Committee on the Physiology of Hearing, I. 'The Localization
of Sounds in the Median Plane. By J. H.Shaxby and F, H,Gage. 1L Some Factorsin
Auditory Localization, By H. E, 0. Jamesand Marion E. Massey. [10232.] 1s, (1s.13d.),

Hoeart:

No. 8. Report upon Soldiers returned as Cases of * Digsordered Action of the Heart?
(D'?'H",(} or Valvular Disease of the Heart. By Sir Thomas Lewis. [1917.]
18, {15. 14.).

No. 147, The Electrocardiogram, By W, H, Craib. [1986.] 1s. 84, (15, 43d.).

Industrial Health:

The Annual Reports of the Industrin] Health (formerly Fatigue) Research Board, and
special reports on particular subjects, are published for the Council in separate series.
The subjects dealt with include accident causation, rest pauses, spells of work,
movement study, vocational eelection, and problems of particular industries, A
lst can be supplied oo application to the Secretary of the Board, 88 Old Queen Street,
Westminster, 5. W. 1,

Influenza:

No. 86, Studiesof Influenza in Hospitals of the British Armies in France, 1918, [1919.)

B3, 6d. (8s. 8d.).

No. 88, Studies in the Actiology of Epidemic Influenzs. By J. Melntosh, [1922.)
23, 6d. (29, 7d.).

Jaundice:
No. 113. Spirochaetal Jaundice, By G.Buchanan, [1927.] 4s, (42, 2d.).
Light Treatment:

No. 181. Irradiation and Health. Two ExperimentalStudies. By Dora Colebrook.
(1920.] 1s. 6d.(1s. 7d.).

iv



Special ReportS—conlinued,
Malaria ; see QUININE.
Materpal Mortality: see CRILD L1PE and STBREPTOCOCCAL INFECTIONS,
Measles: see EripEMIOLOGY (No. 120).
Miners' Dietaries : see NutniTion.
Miners’ Diseases, otc.:
No. 89, Report on Miners’ * Beat Knee’, * Beat Hand’,and * Beat Elbow®, By E. L.
Colliz and T. L. Llewellyn. {1924.] 1s.6d.(1s.7d.).
See also Jaunpice (No.118).
Miners’ Nystagmus : see VIsION.
Nephritis : _
No. 43. Albuminuria and War Nephritis among British Troops in France, By H,
MacLean. [1918.] 2s.6d.(2s.8d.),

No. 142, A Classification of Bright’s Disesse. By Dorothy S. Russell. [1929.]
8s. 0d. (85.104.},
No. 178. A Study of Nephritis and Allied Lesions, By J. Gray. [1088.] 2, 6d.(2s,8§d.).
Nexrve Injuries :
Reports of the Committee upon Injuries of the Nervous System ;=
No.54, The Disgnosisand Treatment of PeripheraslNerve Injuries, [1920.) 2a. {23.1}d.).
No. 88. Injuries of the Spinal Cord and Cauda Equina. [1024.] 3. 84. (1. T}d.),
Nutrition :
No. 18. An Enquiry into the Composition of Dietaries, with special reference to the
Dietaries of Munition Workers, By Viscount Dunluee and Major Greenwood. [1918.]
Out of print.
No. 87, Reporton the Nutrition of Miners and their Families, By the Committee upon
Quantitative Problemsin Human Nutrition, [1824.] 1s, 84, (11, 4d.),
No. 105, Diets for BoysduringtheSchool Age. By H.C. Corry Mann, [1920.] 2s.84d,
(2s.74d.).
No. 123. Iodine in Nutrition: a Review of Existing Information. By J. B, Orr and
I. Leiteh, [1928.] 24.6d.{2s. 8d.). See also Gorrne (No. 154),

No.135. The Carbohydrate Contentof Foods, By R.A.McCanceand R,D, Lawrence,
{1929.] 2s.(2s.1}d.).

No. 146, The Antiscurvy Vitamin in Apples. By Mary F. Bracewell, E. Hoyle, and
S. 8. Zilva. [1930.) 9d.(10d.).

No. 151, A Study in Nutrition. An Inquiry into the Diet of 154 Families of 5t, Andrews.
By E. P, Cathecart and A, M, T, Murray, assisted by M. Shanks. Out of print,

No. 155, Studies of Nutrition: The Physique and Health of T'wo African Tribes. By J. B.
Orr and J. L. Gilks, [1981.] 2s.(2s. 2d.).

No. 158, The Quantitative Estimation of Vitamin D by Radiography. By R. B. Bour.
dillon, H. M, Bruce, C, Fischmann, and T, A. Webster, [1931.] 1s. (13, 1§d.).

No, 185, Studies in Nutrition, An Inquiry into the Diet of Families in Cardiff and
Reading. By E.P.Catheart and A. M. T, Murray, assisted by M.Shanks, [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.] 65 64 (75 04d.).

No.175. Vitamin Content of Australian, New Zealand, and English Butters, By
M. E. F. Crawford, E. O, V. Perry, and 8. 8. Zilva, [1982.] 13, (1s. 14.),

See also Canp Live; RucszTrs; DENTAL DIsSEASE,
Pituitary Extract : see STANDARDS,
Pneumenia :

No. 79. Bacteriologicaland Clinical Observations on Pneumonia and Empyemata., with
specialreference to the Pueumococeus and to Serum Treatment, By E. E, Glynp and
Lettice Digby, {1928.]) 5s.{5s.84d.).

Pneumotherax, Artificial ¢ see TuseRCTLOSIS:
Print, Legibility of : see Viston.
Protozoan Infections :

No. 59, A Reporton the Oceurrence of Intestinal Protozosin the inhabitants of Britain.,
By Clifford Dobell, [1921.] 2s.(2s.14d.).

Psychology :

Noz. 1&720. 2Sdt;1dies in the Psychology of Delinquency. By G. W. Pailthorpe. [1982.]
3. (2. 2d.
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Special Reports—continued.
Quinine ¢
No. 96. Clinica) Comparisons of Quinine and Quinidine., By the Committee upon
Cinchona Derivativesand Malaria, [1925.] 1a.(1s.1d.),
Radium :
No. 62, Medical Uses of Radium : Studies of the Effects of Gamma Raysfrom alarge
Quantity of Radium. By vatious authors. [1922.] 5s.({bs.8d.).
Na. 0. MediealUsesof Radium: Summary of Reportsfrom Research Centresfor 1628,
{1024.) 1s.(1s.1d.).
No. 102. Ditto for 1024, {1026.] 1s.6d.(1s.7d.).
No. 112, Ditto for 1925, [1926.) 15.8d.(12.44d.).
No. 116. Ditto for 1926. [1927.] 1ls. (1s.14d.).
No. 126. Dittofor 1927, [1928.] 1as. {1s. 1{d.).
No, 144. Dittofor 1928. [1929.] ls.(1s.14.),
No. 150. Ditto for 1920. [1830.] 94.(10d.).
No. 160, Ditto for 1930, [1931,] 1ls.(1s. 1d.).
No. 174. Ditto for 1981. [1982.] 1s. 8d. (14 4}d.).

Rheumatism ! see CmiLp Live (No.114).

Rickets
No. 20. A Study of Socialand Economic Factorsin the Causation of Rickets, with an
Introductory Historical Survey, By L. Findlay and Margaret Ferguson. [1918,]
Oult of print.
No. 61. Experimental Rickets, By E.Mellanby, [1821.] 4s.(43.24.).
No. 68. Rickets; the Helative Importance of Environment and Diet as Factors in
Causation. By H.Corry Mann. {1822.] 2s.dd,(2s.73d.),
No. 71, The Aetiologvand Pathology of Ricketsfrom anexperimentalpointofview. By
V. Korenchevaky. (1922.] 4s.(4s.3d.).
No. 77. Studies of Ricketsin Vienna,1919-22. [1028,] 7s.6d.(75.104d.).
No. 3. Experimental Rickets: The Effect of Cereals and their Interaction with other
tactors of Diet and Environment in producing Rickets. By E. Mellanby, [1025.]
83. 6d. (39.8d.).
Salvarsan : scc VENEREAL DISEASES ; STREPTOCOCCAL INFECTIONS; STANDARDS, B10+
Looicat (No. 128).

Scarlet Fever: see Stamsrics (Nos. 137, 180), .

Scurvy : see NuTriTion (No, 146).
Shock, Surgical :
Reports of the Committee on Surgical Shock and Allied Conditions:—
No. 25. Wound-Shock and Haemorrhage. [1919,] 4. (45.584.).
No, 2¢, Traumatic Toxsemis as n Factorin Shoek, [1919.] 15.(1s.1d.).
No. 27, Blood Velume Changes in Wound-Shock and Primary Haemorrhage, By
N. M. Keith. [1918.] 9d.(104d.},
Small-pox :
No. 98, Studies of the Viruses of Vaccinia and Variola. By M. H. Gordon, [1925.]
8s. 6d. (3. 84d.).
No. 106. Small-pox and Climatein India: Forecasting of Epidemics, By SirLeonord
Rogers, [1024.) 2s. (28, 14d.},
No. 143, Diagnostic Value of the ‘ Vaccinia Variola’ Flocculation Test. By W. L.
Burgess, James Craigie, and W. J. Tulloch., [1828.] 1s. 84. {13 4d.).

No. 156. Further Investigations on the Variola-Vaccinia Flocculation Reaction, By
James Craigie and W, J, Tulloch, [1931.] 3s. (35, 24d.). 4

Spinal Deformities: see Suncery (No. 161),
Standards, Biological ¢
No.89. L. Pituitary Extracts, By J. H.Burnand H.H.Dale. {1922.] 1s. 6d. (18, 7d.)

No. 128, IL Toxicity Tests for Novarsenobenzene (Neosalvarsan). By F, M, Durbam,
J. H. Gaddum, and J. E. Marchal. [1920.] 13.9d,(1s.104.). Y

No. 188, III. Methods of Biologieal Assay depending on & Quantal Response, B
J. H. Gaddutn. [1933.) 1s. (lsg. 1d.) v &R g @ : Pponse y

See also VENEREAL Diseases (No, 44) and Nutrriton (No, 158),
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Statistics (MISCELLANEOUS),

No. 18. A Reportonthe Causesof WastageofLabourin Munition Factories. By Major
Greepwood. [1918.]) 1s.84d. (1s.7d.), o N

No. 60. The Useof Death-ratesasa Measure of HygienicConditions. By John Brownlee,
[1922.] 8a (3s.14d.). _ ) ‘

No. 95. Internal Migration and its Efectsupon the Death-rates: with Special Refer-
ence to the County of Essex. By A. B, Hill. [1925.) 8s. 84d.(3s. 84d.).

No. 187. Scarlet Fever,Diphtheria,and Enteric Fever,1805-1014: A Clinical-Statistical
Study., Bv E.W.Goodall, M, Greenwood, and W, T. Russell. [1020.] 2a.(25. 14d.).

No. 180. Epidemiological Study of Scarlet Fever in England and Wales since 1800.
By Hilda M, Woods. [1933.] 1s. 8d. (15 4{d.)

Streptococcal Infections!
No.119. A Study of some Organic Arsenical Compounds with s view to their Use in
certain Streptococeal [nfections. By L. Colebrook, [1928.] ls.8d.(1s. 4d.).

Surgery.
No.125. A Study of Intracranial Surgery. By H. Cairns. [1620.] 8s. (8s. 24d.).
No.138. The Preparation of Catgut for SurgicalUse. By W.Bulloch, L. H.Lampitt,
and J. H, Bushill, [1920.] 4y. (4. 8d.).
No. 161. The Intervertebral Discs, Observations on their Normal and Morbid Anatomy
in relation to certain Spinal Deformities. By O. A, Beadle. [1081.] 29, (25, 24.),
See 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.] 1s. (13.14d.)
No. 68, T.N.T. Poisoning and the Fate of T.N.T.in the Animal Body. By W. J.
O'Donovan and others, [1921.] 8s.(8s.14d.),

Teachnical Methods :

No. 177, Apparatus for the Rapid Study of Ultra.Violet Absorption Spectra, By J. St,
L. Philpot and E, H. J. Schuster, [1888.] 1s. 8d, (1s. 44d.}.

Tuberculosis :

No. 1. First Report of the Special Investigation Committee vpon the Incidence of
Phthisis in relation to Occupations.—The Bootand Shoe Trade. [1915,) 3d.(84d.}.

No. 18. An Investigation into the Epidemiology of Phthisis Pulmonaligin Great Britain
and Ireland. Parts I and 1. By John Brownlee, [1918,] Out of prind,

No. 22. An lnquiryintothe Prevalenceand Aetiology of Tuberculosisamong Industrinl
Workers, withspecial referenceto Female Munition Workers. By Major Greenwood and
A.E,Tebb, [1910.} 1s.8d.(1s. 7d.).

No. 83. Pulmonary Tuberculosis : Mortality afterSanatorium Treatment. By NoelD,
Bardswelland J. H. R. Thompson. [1918.] 2a.(2s,2d.).

No. 46. Anlnvestigntionintothe Epidemiology of Phthisisin Grent Britainand Ireland,
Part 111, By John Brownlee, [1920.) 2s.6d.(23.73d.).

No. 87. Report on Artificia) Pneumothorax. By L. $.T.Burrelland A. . MacNaity,
[1022.] 2s.6d. (25.84d.).

No. 76. Tuberculosisin insured Personsaceepted for Treatment by the City of Brodford
Health Committee, By H. Vallow. [1928.] 8d.(74.).

No. 83. Tuberculosis of the Larynx. By Sir 8t, Ciair Thomson, [1924,] 2a. 6d,

T (24, 84.).

N:S. 85, A)n Inquiry into the After-Historiesof Patientstreated at the Brompton Hospital
Sanatorium at Frimley, during the years 1905-14. By Sir P. H.-S. Hartley, R. C.
Wingfield. and J. H. R. Thompson. [1924,] 1a. 84, {15, 74.).

No. 94. Tuberculin Tests in Cattle, with special referencetothe Intradermal Test. By
the Tuberculin Committee. [1925.) 8y, (3s. 8d.).

No. 122. The Intradermal Tuberculin Testin Cattle: Collected Results of Experience,
By J. B. Buxton and A. 3. MacNalty. [1928.]) 1s.86d,{1s, T4d.),

No.,146, Tuberculosisin Man and Lower Animals, By H. H. Scott. [1880.] 45.(45.4d.),

No. 152, Studies of Protection against Tuberculosis: Results with B, C. G. Vaccine in
Monkeys. By A.Stanley Griffith, [1981.] 94, (104d.).

No. 164. The Value of Tuberculin Tests in Man with special reference to the Intra-
cutaneous Test. By P. D'Arcy Hart, [1932.] 25, (22, 24.),

No. 172. Tuberculous Disease in Children: Its Pathalogy snd Bacteriology, By J. W. 5,
Blacklock. [1832.] 8s. (8s. 84d.).

No. 182. Tuberculous Bacillaemia, A Review, By G. 8. Wilson. {1983.] 2s. 64. (24, 84.).

No, 184. ‘The Eradication of Bovine Tuberculosis, By L. Jordan. [1933.] 2s.
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Special Reports—continued,

Venereal Diseases: )
No. 14, The Wassermann Test. By the Committee upon Pathologica)Methods. 1918,

Reprinted. [1921.] 1a.(ls 14d.)

No. 19. The Laboratory Diagnosisof Gonococeal [nfections. bethodsforthe Detection
of Spironema pallidum. By the Bacteriological Committee. Netw Edition, (1023,)
1s. 6d. (18, 74d.).

No. 21, The Disgnostic Value of the Wassermann Test. By the Committee upon
Pathological Methods, {1918.] Out of print,

No. 28. An Analysis of the Results of Wassermann Renctionsin 1,485 Cases of Syphilis
or Suspected Syphilis, By Paul Fildes and R. J. G. Parpell. [1919.] 2 (25, 14.).

No. 41. (1.) ApInvestigationinto the Ultimate Resultsofthe Treatment of Syphilis with
Arsenical Compounds, By Panl Fildes and R. J. G. Parnell, (IL1) A Clinical Study
of the Toxic Reactions which follow the Intravenous Administration of * 914°, By
R, J.G. Parnell and Paul Fildes. [1019.] 2s.(2s.14d.).

No. 44, Reportsofthe SpecialCommittee upon the Manufacture, Biological Testing,and
Clinien) Administration of Salvarsan and of its Substitutes, 1. [1919.} is, (13 14d.).

No. 45. Unsuspected Involvement of the Central Nervous System in Syphilis. By Paul
Fildes, R. J, G. Parnell, and H. B, Maitland. [1920,] 1s.(1s. 1d.).

No. 47. The Accuracy of Wassermann Tests,applied beforeand afterdeath,estimated by
Necropsies. 1. The Wassermann Test applied before death. By H. M. Turnbull,
(1920.] 2s.6d.(2s. T}d.).

No, 55. (1.) Results of the Examination of Tissues from Eight Cases of Death tollowing
Injections of Salvarsan. By H, M. Turnbull, (II.) The InfBuence of Salvarsan
Treatment on the Development and Persistence of Immunity, as indicated by Measure~

ments of Agglutinine, By E. W. Ainley Walker. [1920.] 83.(3s.1}4d.).

No. 88. Toxic Effects following the Employment of Arsenobenzol Preparations. By the
Salvarsan Committee, [1922.] 23, (25.13d.)

No. 78. The Serum Diagnosis of Syphilis: The Wassermann and Sigma Reactions
compared. [1923.] 5s. 6d. (55, 0d.).

No. 107. The Effect of Treatment on the Wassermann Reactionsof Syphilitic Patients,
By E. E. Glynn, R. E. Roberts, and P. M. Bigland, [1926.] 3s.6d. (3s.84d.).

No.129. The Wassermann Test, Technical Details of No,1 Method M.R.C.(Modified).
By E. J. Wyler. [1928.] 8d,(10d.).

No. 182. The Treatment of Syphilis: A Surveyof Records from St. Thomas’s Hospital.
By L. W, Harrison, [1920,] 2¢,(2s,134d.).

Ventilation, etc, :
No. 82. The Science of Ventilation and Open-air Treatment. PartI. By Leonard Hill,

{1919,) 104.(10%, 5}d.).

Nuo, 52. TheScience of Ventilation and Open-air Treatment. PartI1. By Leonard Hill,
[1920.) ©e. (6s. 4)d.).

No. 78, The Kata-thermometer in Studies of Body Heat and Efficiency. By Leonard
Hill and others. [1923.] 5s.(5s.24d.).

No. 100. Methods of Investigating Ventilation and its Effects. By H. M, Vernon and
others, (1928.] 2s.(2s.1§d.).

Vision

Na, 685, First Report of the Miners’ Nystagmus Committee, [1922.) Oul of print,

No. 80. Second Report of the Miners” Nystapmus Commitiee, [1923,] 94.(10d.).

No.110. The Legibility of Print. By R. L. Pyke. [1926.] 42.(45.2d.).

No. 176. Third Report of the Miners’ Nystagmus Committee, [1932.] 94. (10d.).

Repaorts of the Committee on the Physiology of Vision:

No.104. L. [lumination and Visual Capacities. By R.J, Lythgoe, (1926.] 2s. 6d.
(2s. THd.).

No. 127. II. Dark Adaptation (a Review of the Literature). By Dorothy Adams.
(1029,) 5s.{5s.21d.).

No.130. III. Two Studies in the Psychology of Reading, By M. D). Vernon and
R, W, Pickford. [19290.] 2s.(2s14d.).

No. 183, IV. Experiments on Binocular Vision, By N. M. S. Langlands. [1929.]
23.6d. (23. 8d.).
viil



Special Reports—continued,

No. 134, V. The Adaptation of the Eye : its Relation to the Critical Frequency of
Flicker. By R.J.Lythgoe and K. Tansley, [1929.] 2s. 6d.(2s.7}d.).
No. 186. VI. Some Experiments on Peripheral Vision. By Myer Salaman, [1920.]

2g.6d.(2s.7d.).
No, 189, VII. A Redetermination of the Trichromatic Mixture Data, By W. D.

Wright. [1929.] 1s.84.(1s.4d.).
No. 148. VIII. The Movementsof the Eyesin Reading, By M. D.Vernon., [1930.]

9d.(10d.).
No. 163. IX. Psychological Factorsin Peripheral Vision. By G. C, Grindley, [1982.] 1»,

1#. 1d.)
Nrg. 178. X. The Measurement of Visual Acuity, By R, J, Lythgoe. [1032.] 1x 8d.

1s. 744,
Ng. 18]{ })KI. Individual Differences ip Normal Colour Vision, By W. O'D. Pierce.
[1988.] Zs. (22 134d.)
No. 185. XIE Colour Vision Requirements in the Royal Navy. [1938.]
Vitamins ! sece NuTrITION,
Wassermann ‘Test ! sec VENEREAL DISEASES.
Wound Infections :
Ne. 12, The Classification and Study of the Anaercbic Bacteria of War Wounds. By
J. McIntosh, [1917.] Out of print,
No. 89. Report on the Anaerobic Infections of Wounds and the Bactericlogival and
Serological Problema arising therefrom. By the Committee upon Anaserobic Bacterin

and Infections. [1919.] 6s. (6s. 8}d.).
No. 57. Studiesin Wound Infections. By 8§.R.Douglas, A,Fleming,and L,Colebrook,

[1920.] 4s. 6d. (43. 83d.).

The following books were published under the direction of the Medica) Regearch Com-
mittee and are pbtainable from the publishers named :

Milk and its Hygienic Relations. By Janet E, Lane-Claypon, 9s. net, [Longmans,
Green & Co.)

The Amoebae living in Man, By Clifford Dobell. 72, 8d. net. [Bale, Soms &
Danielsson, Ltd.)

The Intestinal Protozoa of Man, By Clifford Dobell and F. W, O'Connor. 152 net,
[Bale, Sons & Danielsson, Ltd,)

OVERSEAS AGENCIES OF HM, STATIONERY OFFICE
[A4 selection of Government publicalions may usually be inspected at the
offices of His Majesty’s Trade Commissioners.]

IRISH FREE STATE : Messrs. Eason & Son, Ltd., 40/41 Lr. 0'ConnellStreet, Dublin,

CANADA: The Imperial News Company, Ltd., 285 Fort Street, Winnipeg ; 517 Burrard
Street, Vancouver: Wm, Dawson Subseription Service, Ltd.. 70 King Street East,
Toronto; The Benjamin News Company, 975 St. Antoine Street, Montreal,

AUSTRALIA : Messrs. Angus & Robertson, Ltd., 89 Castlereagh Street, Sydney, New
South Wales. Messrs, Albert & Son, Ltd., 180 Murray Street, Perth, Western Austraha.
Messrs. Oldham Beddome & Meredith Pty., [1932] Ltd., 86 Elizabeth Street and 96 Collins
Street, Hobart, Tasmania,

NEW ZEALAND : Messrs, Whitcombe & Tombs, Ltd., Auckland, Christchurch,
Dunedin, and Wellington,

SOUTH AFRICA : The Central News Agency,Ltd.,Cape Town,P.0.Box 9 ; Johannes
burg, P.O. Box 1033 ; Durban, P.O. Box 838 ; Port Elizabeth, P,Q. Box 856 ; Pretoria.

INDIA : Messrs. Thacker & Co,. Ltd., Bormbay. Messrs, Higginbotbams, Ltd., Madras
snd Bangalore, The Book Company Ltd., College Square, Calcutta.

GOLD COAST: The Wesleyan Methodist Book Depot, P.O. Box 100, Cape Coast,
Branches at Accra, Kumasi, and Sekondi.

U.8.A.: The British Library of Information, 270 Madison Avenue, New York,

DENMARK : Mr. A. Busck, Kjsbmagergade 49, Copenhagen,

FINLAND : Akateminen Kirjakauppa, Helsinki.

HOLLAND : N.V. Martinus Nijhoff" Boekhandel, Lange Voorhout 9, *s Gravenhage.

GERMANY : Messrs. A, Asher & Co., Behrenstrasse 17, Berlin, W. 8.

NORWAY: Cammermeyers Boghandel, Karl Johane Gate 41-48, Oslo,

SWEDEN: A-B, C.E. Fritzes Kungl, Hofbokhandel, Fredsgatan 2, Stockholm.

JAPAN : Maruzen Co., Ltd,, 6 Nihonbashi Tori-Nichome, Tokyo.
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