MEDICRL USES OF pRHDIUM.
---193%



Crown Copyright Reserved Special Report Series, No, 174

Pribp Council

MEDICAL RESEARCH
COUNCIL

MEDICAL USES OF RADIUM

Summary of Reports from Research
Centres for 1931

LONDON
PUBLISHED BY HIS MAJESTY'S STATIONERY OFFICE
1932
H.M. Stationery Office Code Number Universal Decimal Classification

. 45574 615.849 1 616000, 46



MEDICAL RESEARCH COUNCIL

The Rt. Hon. the Viscount D'ABERvoN, G.C.B., G.C.M.G., LL.D.
(Chairman).

The Rt. Hon. Lorp Mitomay oF FLETE, P.C. (Treasurer), .

W. 8. Morrisox, M.C., M.P.

Professor J. J. R. Macreop, M.B., D.Sc.,, F.R.S.

Witrrep TrorrER, M.S., F.R.CS., F.R.S.

Sir CuarLes 8, Suerrinoron, 0M,, G.B.E,, M.D,, Sc.D., F.R.5.
J. A, Agxkwricar, M.D., F.R.S.

The Rt. Hon. Lorp Dawsox or Pexw, G.C.V.0., K.C.B,, M.D.
Professor E. Merransy, M.D,, F.R.S,

Professor . D. Aprran, M.D., F.R.S.

Professor A. E. Boycorr, DM, F.R.8.

Sir Warrer M. Frercuer, K.B.E.,, C.B., M.D., 8¢.D., F.R.S.
(Seeretary),

RADIOLOGY COMMITTEE

(Jointly with the Bratish Empire Cancer Campaign)
Sir Cyrusert 8. Warnace, K.CAL.G., C.B., F.R.C.8. (Chairman),
A. E. Barcray, 0.B.E.,, M.D,
A. Burrows, M.D.
M. Doxaupsox, M.B., F.R.C.S.
G. Fuupes, M.B., Ch.B., DM.R.E,
Professor A. V. Hui, C.B.E., Se.D., F.R.S.
C, Teurstan Horranp, M.Ch.
Professor F. L. Horwoon, D.Se.
Bir Tromas J. Homper, Bart., X.C.V.0., M.D., F.R.C.P.
Professor E. H. Kerrue, M.D.
Professor B. A. McSwingy, Se.D., M.B.
J. 0. Morrran, M.B.
Professor E. K. Ripgarn, D.Se.

Sir Humeery D. Rorreston, Bart., K.C.B., M.D., F.R.C.P.
Professor Sipxex Russ, C.B.E., D.Sc. (Secrefary).

PRINTED IN GREAT BRITALY



PREFACE

Tr1s Report sumioarizes the results of research work done during
1981 in the treatment of cancer by means of radium lent by the
Medical Research Couneil to seleoted centres throughout the country.
Tt thus continues the account given in the nine similar reports already
published (Nos. 62, 90, 102, 112, 116, 126, 144, 150, and 160 in this
Series). The schems of work is under the direction of the Radiology
Committee, to whow the Council are indebted for the preparation
of these reports.

The original stoek of radium salt entrusted to the Council for this
purpose by H.M. Government is supplemented by further quantities
provided by the British Empire Cancer Campaign and by the National
Radium Commission. Support has also again been given by the
Campaign to the Radon Centre maintained by the Council at the
Middiesex Hospital for the supply of radium emanation. The Couneil
would here once more express their high appreeiation of the continued
co-operation of these bodies.

The Report not only deals with the actual work of the past year,
but also gives statistical data relating to the after-histories of patients

*treated in earlier years. Tt contains, further, a now section in which
gome account of purely experimental investigations is presented.
The scope of the experimental work has been extended in inportant
directions by help of the recent augmentation by the Radium Com-
misgion of the quantity of salt available to the Council.

MEDICAL RESEARCH COUNCIL, Tth October 1982,
88 0ld Queen Street,
Westmingter, 8.W, 1.
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INTRODUCTION

Tur Radium Report for the year under review, 1981, is divided
into three sections: (1) Clinical, (2) Statistical, and (3) Experimental.
Thanks to the action of the Radium Commission in putting one
gramme of radium at the disposal of the Council for experimental
purposes, it has been possible to increase the facilities at several
Centres and to start other lines of research, Qwing to the part which
these lines of experimental work are likely to play in radium-therapy
in future, they have been given somewhat detailed consideration here.

The elinical sections of the Reports give indisputable evidence
that the main lines of radium-therapy at the present time are the
treatment of cancer of the breast, buccal cavity, and cervix uteri,
and the exploration of new hnes of technique. These have been
commented upon in previous Reports, but even now it can hardly
be said that any one method has yet been devised and tested which
gives the fullest scope to radiclogical methods. The three sites in
question illustrate very well the stages in the development of a
meathod. There is a large majority of opinion that the best radiological
method for healing cancer of the cervix uteri consists in a local
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application of radium to the cervix and the lateral fornices, supple-
mented at a later stage by gamma or X-rays applied externally.

In the treatment of buccal cancer the most difficult problem
appears to be in growths of the tongue, with the all too frequent
extensions to the glands in the neck. The method of to-day has
advanced to the stage where nearly all primary growths in the tongue
are treated by means of radium or radon needles inserted direetly
into the nffected tissues, but for the best method of dealing with the
glands there is still a conflict of opinion. The fact as it is revealed
statistically is that the expectation of life of a patient with a primary
growth of the tongue which has extended to the glands in the neck
i still very low, and this in spite of at least three methods of treat-
ment which have been devised for dealing with this condition: (1)
operation followed by irradiation, (2) radium followed by operation,
(8) surface gamma or X-rays. It is in some respects surprising that
although the glands are often operable and though the field of irradia-
tion is not necessarily very extensive, the end results are so disap-
pointing. It is, perhaps, significant that glands of the neck are in the
region of some of the most vital structures of the body, and a general
lowering of the physiological tone may have a far-reaching influence
on the powers of recovery. A comparison between radium and surgery
i8 hardly relevant, for present-day therapy consists very largely of
a combination of surgical and radiclogical methods ; it can, however,
be said that exeision of the tongue has given place to radium treatment,

In breast cancer the method originated by Keynes has been
adopted in its general principles by several of the Centres. The com-
mon experience 15 that the operation mortality is very low, bat the
results which have been returned so far in these annual Reports give
the impression either that the expectation of dealing successfully with
mnoperable breast cancer should not be pitched too high, or that
radiological methods for this site have at present been only partially
explored. Admittedly the spread of the disease at this site is a more
formidable problem for either surgeon or radiologist than in the other
two sites which have just been discussed, and it may be that the
radio-therapist will have to bide his time until experimentalists give
& hopeful lead in questions of radio-sensitiveness and radio-resistance.

From the experimental side the Reports show that not only is
there an increasing amount of purely experimental work being done
on radiological lines, but that studies are at last being undertaken of
& fundamental physiological character. These may not quickly
provide the answers to the problems of the clinic, but they must
inevitably broaden the basis on which the general prineiples of radio-
therapy are being laid.

In last year's report data were collected from various centres on
the relative frequency of surgical and radiological treatment for
patients suffering from malignant disease. The total figures in the
returns referred to did not number more than just over a thousand
and no certain conelusions could in eonsequence be drawn from them.
This year returns of this character have been made from the following
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hospitals, none of them, it will be noticed, being institutions specializ.
ing in radium treatment: Aberdeen, Birmingham, Cardiff, Dublin,
Middlesex Hospital, 5t. Bartholomew's Hospital, St. George's Hos-
pital, 8t. Mark's Hospital, St. Peter's Hospital, and the Royal Free
Hospital.

The data are collected in Table 1 and it may be fairly concluded
that the relative frequency of surgical and radiological freatment for
patients suffering from malignant disease and attending the Research
Centres is about equal, This is an indication of the rapid development
of radiotherapy, since this form of treatment was, until very recent
years, in its infancy in this country.

TasLE 1
Number | Percentage of
treated | lotal number
(193, treated.
By all methods . . . 2,333 100-0
By surgery alons . . 758 32-5
By radium alone , . 761 32:6
* By X-ravs alone . . 255 10-49
By surgery+radiom . . 225 96
By surgery-} X.rays . 181 7-8
By radium<+ X.rays . . 119 5.1
By surgery+rodivr+ X-rays kL 1:8

It is not possible to include in the table the total number of cases
of malignant disease seen in the year 1931 as some Centres have been
unable to provide the data.

These bare figures in themselves give no information about the
relative frequency of radium and radon treatment. In 1925 the
Council, with the generous support of the British Empire Cancer
Campaign, formed a Radon Centre at the Middlesex Hospital for
the express purpose of facilitating the development of radon technique.
These facilities were reserved for the Research Centres without charge
to them and have been shared by most of them. The Chart in IFig. 1
shows the number of requsitions which have been dealt with at this
(entre since its formation.

It will be observed that the last few years have seen an increase
in these numbers in spite of the fact that two of the Research Centres,
viz. 8t. Bartholomew's Hospital and the London Hospital, have
provided radon installations for their own needs. The conclusion
would therefore appear to be that this particular technique is being
developed on & considerable scale, and this in spite of the fact that
all radon supplies inevitably decay with a half-time period of 8-85
days. It 18 therefore impossible exactly to duplicate a radium dose
by a radon dose, for if the initial intensities are the same the radon
must be used for a comparatively longer time, thus introducing a
variable time factor, and on the other hand if this vanable 18 to be
avoided the initial intensity of the radon must be increased, thus
bringing into play another variable, the intensity factor. In face of
these complexities one has to find a reason to account for the fact
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that the technique is one which is largely used, and perbaps the most
outstanding feature of this technique is the adaptability it allows
in the form of the radio-active source. The so-called ‘seeds’ enclosed
in platinum or gold can be very much smaller than a radium tube,
so small in fact that in many cases they may be left in situ with safety
to the patient. This avoids a further operation which is occasionally
called for when radium itself is used in the treatment of regions of the

body particularly difficult of access.
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The report from University College has already been published
in extenso under the following title: ‘Report on Radiotherapy for
1931°, hy John Bale, Sons & Danielsson, Ltd., and that of the Irish
Radium Committee in the Scientific Proceedings of the Royal Dublin
Society, vol. 20, no. 21.

In order to facilitate reference in this Report to the work of the
individual Centres, they are dealt with alphabetically throughout the
Sections A, B, C ... F.

. A. CANCER OF THE BREAST

CurrEnt TECHNIQUE,

The Aserpeex Rovan INFIRMARY reports as follows on the
treatment of cancer of the breast;

Whlemver possible and suitable a three-stage course of treatment is given,
namely:
(1) Interstitinl irradiation of breast and lymph areas (modified Keynes
technique).
(2) Local or radical amputation of the breast,
(3) Surface irradiation of field of operation adjoining lymph areas,

The interval between the first two stages is never less than six wecks, Each |

breast specimen is examined histologically. Inoperable cases undergo courses
(1} and {3) only. Particular attention is being paid to give extensive surface
irradiation to sll coses of carcinoma of the breast whatever the nature of the
previous stage of treatment.
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The report from the Carpirr Rovan Ixrirmary states that
radical amputation is still the routine method adopted for the treat-
ment of operable cancer of the breast. In about half the eases such
treatment is supplemented by the application of radium either
interstitially or as a surface plaque to the operation area.

During the year under review 6 cases have been treated solely with
radium. Two of these were border-line eases, another case was
inoperable owing to poor general condition, and 8 were locally
ingperable. In each case the radium was applied interstitislly to the
breast and to the lymphatic areas. Needles 4 to 6 cm. long, each
containing 2 or 8 mg. of radium, were inserted uniformly throughout
the breast. The total quantity of radium used to cover the whole
region was usually 80 to 90 mg., which wag left in situ for about
10 days. The two border-line cases are now free from any evidence
of disease. Another case which had a removable growth, but which
was inoperable owing to poor general condition, also shows no evi-
dence of disease.

The report also says:

Radium therapy is of particular service in the treatment of post-operative
recurrences of breast cancer. 34 cases have attended the hospital during the last
19 months. In 4 instances the secondary deposit was in a situation where surgical
removal was possible, but in 26 cases X-rays or radium were the only alternative
methods of treatment. These cases were all treated with radium, which was
usualdly applied as & plaque. 5 cases now show no clinical evidence of carcinoma,
and another 10 cases have shown considerable improvement, and great though
temporary relief of pain has followed in cases of referred pain from supraclavicolar
glandular deposits. ’

King's Correce Hoserran reports on 10 cases of cancer of the
breast treated during the year, consisting of 8 very advanced cases,
beyond surgical treatment; 8 cases treated by local excision of the
breast and radium therapy to the glands; 1 case of recurrence and
3 cases treated by radical amputation of the breast and removal of
the axillary glands, followed by a prophylactic surface application
of radium.

The Marie Curig HospiraL bas continued to use the technique
for the treatment of cancer of the breast which was deseribed fully
in last year’s Report. Operable cases bave been treated by radical
operation when the general condition of the patient was satisfactory,
but during the year 18 primary growths (3 of which were operable but
unsunitable for operation) and 11 recurrences after operation have
been treated by radium at this Hospital.

The MipprEsex HospiTaL report states that:

In the treatment of primary carcinoma of the breast the technique employed
for the majority of cases has been the same a8 in previous years, i.e. insertion of
radium {or radon) necdles. During the latter part of 1031 some suitable cascs

were treated by the insertion of needles deep to the tumour and by surface
application on a moulded eolumbia paste applicator.

The Rovat Frep Hospiral reports as follows on the treatment
of earcinoma of the breast during 1931:
A3
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Primary carcinoma of the breast.

These cases have been treated by

{n) radium only,
or {b) radium followed by local amputation,
or (¢} radical operation and radium. .

{a) Radium only. The general lines of Keynes technique is followed.

(b} Radium followed by local amputation. In such cases as are considered
suitable, namely, those in which a large fibrous mass remains, a local excision of
the tumour is performed about 6 weeks after irradiation. (In one case of duct
carcinoma local excision was performed, followed by surface radiation.)

{¢) Radical operation and radium. In technically operable cases a radical
amputation is performed and needles are inserted, cither at the time of operation
or within two weeks, in the intercostal spaces and supraclavicular regions,

Recurrences follmwing radical operation.
Recurrences in the scar of the operation or in the axillary or supraclavicular
regions are treated by surface radiation,

81. BarteoroMew's HosPITAL reports on 83 cases of primary
carcinoma of the breast treated during 1931. Of these 350 were
operable and 8 inoperable. Twenty-two were treated by the insertion
of radium needles according to their usnal technique, and the remain-
ing 11 by irradiation following on excision either local or radical. In
all except one of these cases an interval of at least 10 days was allowed
to elapse between exocision and irradiation, so that the wound had
completely healed before the needles were inserted. In the remaining
case the diagnosis was doubtful but was confirmed by excising the
affected portion of the breast with the diathermy needle. Radium
was inserted immediately and the wound healed extremely slowly.
The report states: ‘This corroborates our experience in 1930, and we
must eonclude that the immediate insertion of radium needles into
an operation wound does more harm than good.’

At St. Georee’s HospiTar the method of treatment for operable
cases of carcinoma of the breast has been radium plus radical amputa-
tion, for inoperable cases either radium only or radium plus local
operation, and for recurrences radium only. Insmall recurrences small
plaques were used, usually with a 0-2 or 0-8 mm. brass sereen, but where
there was a multiplicity of nodules or where a large ulcer was present,
needles were applied on a pad of sorbo rubber about 1 em. thick,
every alternate 12 hours. Intermittent surface irradiation bas been
found to give very much greater freedom from severe skin reactions.

The Scorrisa Associations oF TaE Mepican Womex’s FEDERA-
TION report upon 11 cases of cancer of the breast treated during the
year. Five of these were primary cases and 6 recurrent. Of the 5
primary cases, 2 were treated by interstitial radon in the breast and
axilla and 3 by excision and radon in the axilla. They were all alive
at the end of the year. Of the 6 recurrent eases, 4 received both
interstitial and surface therapy, 1 interstitial treatment only, and
1 surface therapy only. They were all alive at the end of the year
except the last-mentioned case,

The report from Uwxivemsiry Connkce Hoserran contains the

following description of the methods of treatment of carcinoma of
the breast:
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All cases of operable primary carcinoma of the breast are treated by radical
operation unless this iy contra-indieated by age or intercurrent disease. Prophy-
lactic irradiation with X-rays is sometimes given before and/or after operation.
Border-line cases ate treated by a combination of operation and irradiation, the
details depending on the nature of the case, e.g., radical removal of the brenst
and axillary glands with interstitial irradistion of the posterior triangle of the
neck.

Irradiation alone is used in the following types of cnse:

(1) Operable primary tumours in which operation is contra-indicated and
inoperable primary tumours,
Method: Interstitial irradiation or X.rays, or a combination of the two
methods.
(2) Local recurrence,
Method: Interstitial irradistion for small localized recurrencos, surface
irradiation or X-rays for multiple or diffuse recurrences.
{3) Metastases in soft tissues.
Method: Interstitial or surface irradiation or X-rays, or a combination
of these methods,
(4) Skeletal metastases,
Method: X-roys,

The details of the techniques employed in treatment with radium are as follows:

(1) Interstitial irradiation for primary carcinema. The whole tumour, the sur-
rounding deep fascia and the axilla are irradiated with needlea of low lincar
intensity, which are left #n gitw for 7 to 10 days. If the tumour is massive the
needles are placed in two planes, superficinlly and deep. For smaller tumours the
needles are inserted on the deep aspect only. Tt is sometimes necessary in nddition
to irradiate the posterior triangle. The longest needles available ars used wherover
possible, ag with them it is easier to obtain even distribution of radiation. The
amount of radium used dependz on the size of the region to be irradiated, the
maximum being about 100 mg. The needles are inserted under general anaca.
thesin. Smearing the skin with vaseline seems to diminish the cutaneous reaction,

{2} Interstitial irradiation for recurrence or melastases. The actual recurrence
and s wide zone of surrounding skin are under-run with needles of low linear in-
tensity, which are left in for from 7 to 10 days. For glandular metastases, the whole
group in which the metastasis occurs is irradisted. Metastasis in the opposite
breast is submitted to radical irradiation as for primary earcinoma. Irradintion
for small recurrences is done under local anaesthesia, for large recurrences or
glands under general ansesthesia,

(3) Surface irradiation i8 carried out with radium mounted on applicators of
Columbia paste moulded to fit the area to be irradiated. Neodles of low lincar
intensity are mounted on an applicator of 1-5 ¢cm. thickness or needles of high
linear intensity on an applicator of 3 em. thickness. In the former case the needles
are placed nbout 1-5 cm. apart, in the latter up to 8 em. apart. The edge of the
applicator is reinforced with a binding of plaster of Paris bandage which preserves
its shape; its inner surface is lined with lint, For the treatment with needles of
high intensity a continuous sheet of Columbia paste 1-5 cm. thick is moulded to
the part and on this sheet are fixed small blocks of paste alse 1-8 em. thick to
carry the radium needies, By this device the weight of the applicator is cons
siderably reduced, making the treatment less tedious for the patient, The dura-
tion of the treatment is about two hundred hours, given continuously if the
patient can tolerste it, otherwise given intermittently. The skin is smeared with
vaseline during treatment. The reaction to this treatment is a very intense
erythera which varies considerably in the time of its appearance. The erythema
is followed by dry desquamation and pigmentation; in a few casca patchea of
moist peeling have oceurred, but these have rapidly healed. Multiple skin nodules
disappear rapidly under this treatment, but unfortunately usually recur elsewhere,

Eleven cases of cancer of the breast have been treated at this
hospital during the year under review. In 7 cases the result is
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satisfactory, 3 are too recent to be reported upon, and 1 case, with a
very extensive inoperable growth, died 7 months after treatment.

STATISTICAL DATa.

TaBLE 2.
Primary. Recurrent.
Year. Living. | Dead. | Living. | Dead.
Middlesex Hogpital . 1025 0 2 1 18
14926 0 4 1 18
1927 0 1 0 13
1928 5 7 2 17
14929 4 12 0 17
1930 1 9 i 9
1031 10 5 6 0
8t. Bartholomew’s Hospital 1925 1 5
1926 1 b
1027 ki 6
1028 16 24
1029 a8 16
1930 28 8
1531 33 0
Marie Curie Hospital . . 1026 G | 3 0
1027 0 0 1 0
1928 0 1 1 3
1929 3 ¢ 3 4
1930 Y} 4 4 1
1931 15 3 11 0
University College Hospital 1925 0 1 0 0
1926 (] i 0 0
1927 0 0 0 2
1928 0 1 0 2
1929 2 3 0 8
1950 4 4 8 7
1931 b 1 b 0
Royal Free Hospital | . 1928 0 2 0 3
1929 11 19 6 17
1930 14 10 12 1
1431 16 0 8 0
Table 8 shows the collected results in Table 2.
TasLE 8.
Primary. | Recurrent.
Year. | Living. Dead, Living. Dead.
1925 . . 1 8 1 16
1926 . . 1 1 4 18
1927 . N . 7 7 1 15
1928 . . 21 35 3 25
1929 . . 58 56 8 46
30 . . . 66 35 36 18
J 113 B . . 79 D 26 0
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B. CANCER OF THE UTERUS

(1) Cervix Uteri.
Current TECHNIQUE.

The report from the ABErpEEN Rovar INFIRMARY states that at
this hospital the Stockholm technique or a modification of it is
adopted as local conditions require. A course of deep X-rays is begun
usually 6 weeks after the third treatment. In one or two selected
cases an intra-abdominal irradiation following treatment of the cervix
itself has been performed.

At the GeNEraL Hosriran, Birmivenan, the radium treatment
of cancer of the cervix has been carried on along the general lines
indieated in last year's report. The report states that

In view of the somewhat unsatisfactory results which have attended cnses in
the Stage 1 (League of Nationa classification) group, resulta which might have
been improved had certain of these patients beon submitted to radical extirpation
of the uterus with the pelvie lymphatics, the poliey which is now being adopted
at this centre is to combine radium and surgical treatment. If the cervical growth
is ‘operable’ it is first irradiated by either the Stockholm or Paris technique, and
four weeks later the uterus is removed together with the iliac groups of lympbatic
glands. In the unsuccessful cases the fatal result almost without exeeption has
resulted from extension of the growth to the pelvic lymphatics and ilise glands,
Even in the ‘clinically operable’ group, glands are frequently present which
cannot be detected except by operation.

The Carpirr Rovan INFirmary reports on fistula formation
among the 254 cases of carcinoma of the cervix treated with radium
during the Jast 10 years. Ilistulae have appeared in 22 of these cases,
87 per cent. These 22 cases of fistula formation comprise the follow-
ing varieties: 10 cases of vesico-vaginal fistula, 9 cases of recto-
vaginal fistula, and § cases of recto-vesico-vaginal fistula. In none
of these cases did the fistula form immediately after treatment, so
that it is not considered that they can have been due in any way to
the radium treatment which had been given. Of the 22 cases, 21 were
advanced and inoperable, § of them hopelessly so, and 1 was a border-
line case.

In the report from Dusrix the following techniques are mentioned
as being in use at some of the hospitals supplied by the Irish Radium
Committee:

(1y The implantation lechnique deseribed last year is still used, the only altera-
tion being that two applications, lasting 4 days, with 7 to 10 days' interval
between them, have been substituted for a single application lasting 8 daya.

‘Whenever possible this is followed up 8 to 10 wecks later by deep X-ray therapy
to the entire pelvis,

(2} Intra-uterine irradiation. 24-30 millicuries, screened by 2 mm, lead in &
thick gum-elastic tube; time of exposure 7-7 days,

(8) Frradiation of cerviz and fornices. Platinum needles 0-5 mm., and gold needles
(-5 mm. were buried all round the cervix and in lateral fornices, Ten to twelve
needles, each containing 148 t0 2 me. each, were left in for a period of 7-7 days.

At Kine's Corvece Hoserran 15 cases of earcinoma of the cervix
have been treated during 1981, all by the Stockholm method. Of
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these 15 cases, 3 were operable and 12 inoperable. Four of the
inoperable cases are now dead, all the remaining cases are alive.

The Marie Curie Hospiran reports as follows on the treatment
of cancer of the cervix during the year under review:

The general principle of technique has remained as described in previous reports,
but there have been alight alterations in details of the standard technique.
Whereas formerly three plaques each containing 25 mg. of radium were placed
in the vaginal vault at the first application and two plaques in the succeeding
doses, in the present method three plaques each containing 20 mg. of radium are
placed in the vault at all three applications, Two or three intrauterine tubes
containing a total of from 50 to 55 mg. of radium extend from the fundus to the
external os, The total standard dose is 3,300 mg. element hours in the uterus and
3,960 mg. element hours in the vault of the vagina. The number of applicators
and dosage are modified in accordance with the local and general condition of the
patient.

Out of 587 cases treated at this Centre, 538 wore squamous
carcinomata and 42 adeno-carcinomata. In 12 (all advanced) there
was no histological examination. In the results obtained by radio-
therapy no difference has been observed between squamous and
adeno-carcinoma. In an unmarried girl of 18 years old a papillary
adeno-carcinoma of the cervix invading the vaginal fornices and the
left parametrium was treated by radium followed by supplementary
X-rays. 8he is now, the report states, nearly 2 years later, perfectly
well, and there are no signs of cancer.

The Mippresex HoseiTan reports as follows on the treatment of
cancer of the cervix:

All patients treated by radium for epithelions of the cervix uteri prior to 1931
were treated, as previously reported, by a modification of the Stockholm technique.
During the latter part of 1931 deep X .ray was also given to the parametria.

During the year under review one patient was treated by the
technique of the Fondation Curie in Paris, and it is planned to con-
tinue with this line of treatment in future, The details of this method
have been published in previous reports.

St. BarTHOLOMEW'S HoSPITAL stated, in last year's report, that
they had adopted the Paris technique. This year’s report says:

With regard to the decision at the end of 1930 to employ the method of surface
application of radium on the lines of the Paris technique rather than the intar.
stitial method, considerable difficulty has been experienced in many cases in
introducing the colpostat into the vagina in cases of advanced carcinoma of the
cervix, and also in introducing the 40 mg. of radium into the uterine cavity. In
cases in which this technique has failed, therefore, the old interstitial method has
been carried out as before,

It bas 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

mdjtiﬁ therapy by the vaginal route after an interval of six weeks to three
months,

The Scormism AssociatioN oF THE MEDICAL WoMEN'S FEDERA-
TION use the same modification of the Stockholm technique as that
employed at the Marie Curie Hospital. This former group has only
come into the Medical Research Council scheme during the last
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year, so that later on it will be possible to make a useful comparison
of the results of the same treatment at these two centres.
They report as follows on reactions to radium treatment:

Such reactions as we have seen have been very mild, and most of the patients
have been perfectly comfortable as soon as the radium has been removed. In only
one case did the temperature rise above 100° F. One caso had slight diarrhoea
after the second treatment, but this was easily controlled, and three cases had
irritation of the bladder with frequency of micturition. Vomiting has fairly often
followed the giving of an anaesthetic, but probably nat more than would bave
ocourred had the anaesthetic been given for a simple curcttage. It is, howaver,
one of the difficulties of the method that the patients nanally dread repetition of
this sickness at subsequent treatments, Some tolerate the procedure well under
scopolamine and morphine, but the loss of their collaboration without the relaxa-
tion of general anaesthesia is not always desirable, and we have found that with
very careful manipulation it is possible to give o perfectly satisfactory treatment
with no anaesthetic or analgesic to the reasonable type of patient. Sometimes
nembutal is given before treatment, or after the patient’s return to bed to
minimize the discomfort of the pack. No patient so treated had any vomiting.
Nons of our patients have had serious late symptoms except one, who had a well-
marked cystitis 4 months after treatment, but few of them have yet reached the
stage when such resctions might be expected.

At Umiversity CoLtece HospiTan the method of treatment which
was described in last year’s report has been continued. In the ordinary
way the treatment consists of two applications of radium and a course
of deep X-ray therapy. If, however, at the first treatment the cervical
canal cannot be found a third treatment is given to complete the
uterine dose. It has always been possible to find the cervical canal
at the second treatment.

The report from this hospital contains the following account of
sequelas to radium treatment:

Of the sequelae of irradiation for earcinoma of the cervix by far the most
important is proctitis. A mild and transient attack of this complint is very
common although it may be only by direct questions that a history of its symp-
toms is obtained. More severe and lasting attacks are less common, but when they
accur the patient is well aware of the condition and may be made extremecly
miserable thereby. One such case is reported among the old patients re-admitted
this year. It is extremely difficult to avoid producing mild degrees of proctitis if
the treatment is adequately carried out, but severe cuses are almost certainly due
to inadeguate precauntions to protect the rectum when the vagina is plugged. It is
a good plan to make a rectal examination when the plugging has been inserted.
If the boxes containing the radium are not palpable the rectum is probably safe.
If the boxes are eastly palpable the plugging should be removed and replaced with
more bulk behind the radium to displace it from the rectum.

Another sequel that may be expected, although it seldom worries the patient,
is stenosis or partial obliteration of the vagina. Obliteration of the fornices occurs
in nearly every case, zo that the remains of the cervix if palpable seems to be at the
vault of the vagina without projecting into it. The extent to which stenosis
descends below this level seems to depend to some degree on the extent of the
diseage. If there in extensive involvement of the vagina, there is likely to be
extensive obliteration. In one caze in which the carcinoma extended to the in-
troitus the whole vagina has been obliterated. At the follow-up clinie it is no
uncemmon to find light adhesions in the vagina shortly after treatment. Theso
can be easily broken down with the finger during examination without discomfort
to the patient., Whether by so doing one can prevent stenocsis ccewrring sub-
sequently I do not know, but it is & good thing to preserve the patency of the
vagina a8 long as possible for purpose of examination,
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SraTisTICAL DATA.
TasrLe 4.
ir;‘:;v;f- Operable. | Border-line, | Imoperatle,
Cenire. Year. |radiation.| Living, | Dead. | Living, | Dead. | Living, | Dead,
years
St. Bartholomew's! 1921 10 0 0 1 G 0 1
Hospital 1922 9 0 0 0 7 0 11
1923 8 1 1 0 b 0 10
1924 7 1 3 0 11 3 16
1926 é 2 2 0 3 0 21
 §1°051 b 4 2 1 4 b 17
1927 4 1 2 2 2 b 16
1928 3 4 4 2 4 8 13
1929 2 3 0 2 3 i 11
1930 1 4 0 5 0 1 0
University Col- 1921 10 1] 0 ] 1 0 11
lege Hospital 1922 9 0 0 0 1 0 2
1923 8 1 2 0 3 0 13
1924 7 1 1 0 8 0 7
1925 [} 2 1 2 [ 0 1
1926 5 0 0 0 3 0 7
1927 4 1 0 1 4 1 8
1928 3 2 0 4 8 1 10
1929 2 3 0 ] 3 2 3
1930 1 4 0 2 3 1 7
Cardiff 1922 9 0 0 0 1 0 (]
1923 8 0 0 0 Q 0 19
1924 7 1 i 0 3 0 12
1025 8 1 0 0 4 1 23
1926 5 0 0 0 0 0 21
1027 4 0 0 1 I 1+ 2 15
1928 3 3 0 2 8 2 18
1929 2 2 0 2 5 ) 24
1930 1 8 0 14 1 b 18
Birmingham 1922 8 1 0 0 0 0 8
1923 8 1 0 0 0 0 18
1424 7 0 0 0 0 0 13
1925 6 0 0 0 0 3 | 13
1926 5 2 0 0 0 2 27
1927 4 1 0 0 0 1 24
1928 3 1 0 0 0 1 23
1029 2 4 8 2 14 2 11
1930 1 7 2 1 2 1 4
Middlesex Hos- | 1025 8 0 1 0 1 1 6
pital 1928 5 0 0 0 1 0 8
1927 4 2 1 1 2 2 | 1
1928 3 1 2 1 7 3 28
1929 2 1| 4 3 | 5| 5 |19
1030 1 2 0 0 3 4 9
Marie Curie Hos. | 1925 6 0 0 2 1 3 8
pital (3 mths.)
1926 5 2 0 4 3 8 42
1927 4 1 ] 6 3 11 36
1028 3 ki 0 10 7 25 36
1929 2 4 0 14 3 38 52
1930 1 6 0 32 0 55 432
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Table 5 gives the total number of cases included in Table 4.

TABLE 5.
n‘ni:?:;ﬂiau Operable. Border-line, Inoperable,
Year. tion. Living, | Dead. | Living. | Dead. | Living, | Dead.
years,

1921 10 0 0 1 11 0 22
1922 9 1 0 0 9 0 21
1923 8 3 3 0 8 0 60
1924 7 3 5 0 22 3 48
1925 8 . 5 4 4 15 8 78
1926 8 8 2 5 11 16 128
1027 4 6 3 11 12 22 110
1928 3 ¢ 18 6 19 34 40 128
1029 2 | 17 12 28 33 60 120
1930 1| 8l 2 B4 15 67 80

Totals | o2 | a1 122 170 | 25 | 799

(2) Corpus Uteri.

At the Rovan Inrirmary, Carpirr, 81 cases of carcinoma of the
body of the uterus have been treated since 1922 with radium. All
these cases were inoperable, but in addition to these, during 1981,
2 cases were treated with radium in association with, or following,
hysterectomy. Only 8 of these cases are now living.

The results of the treatment of cancer of the corpus at the Marin
Curie Hosprraw since Qctober 1925 are given in Table 6.

Tasre 6.
Clinically Technically Living

Operable, inaperable. snoperable. December
Year. |Number,| Ldving.| Dead. | Living, | Dead. | Living, | Dead. 1931,
1925 2 2 0 0 0 0 0 2

3 months

1024 1 0 0 0 0 0 1 ]
1927 4 2 0 1 0 0 1 3
1928 é 2 0 1 1 0 2 3
192¢ ] 1] 0 3 1 3 2 8
1930 12 0 0 5 i 3 3 8
1931 17 1 0 12 2 2 0 5
Total 51 7 0 22 5 8 ¢ a7

At this Centre the following technique is now used for treatment
of cancer of the corpus uteri:

A short eylinder of platinum containing 8 mg. Ra, El is placed in each cornu
and in the middle of the uterine cavity two or three tubes in tandem extend
the entire length of the body and cervix to the portio vaginalis, the empty cuff
of rubber filling the last part of the canal. The cylinders are threaded with wire
which is floxible enough to agsume any curve and firm enough to keep the radium
in place. Plaquea placed in the lateral fornices face the cornun. The radium in
evenly distributed in all the tubes and is approximately 8 mg. to each 1 em. of
length, The standard intrauterine dose is 74 mg. at the first application and 74 my.

Ad
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ar 66 mg. subsequently. When the uterine cavity is very large langer !aubf:-s may
be placed in the cornua and an additional one in tandem. Three applications of
22 hours each are given. The vaginal plaques, which contain 20 mg. each, are
applied to the fornices only at the first two treatments and not at the third,
Direct irradiation of the external os is avoided on account of the difficulty of a
later dilatation if pyometra supervenes.

Fig. 2 shows the radium placed in position for the first and second treatments
of cancer of the corpus. The continuous dotted line shows the zone of lethal action.
A therapeutic effect extends for a considerable distance beyond this zone. In the
third treatment the vaginal applicators are omitted,

Fia. 2.

The total intrauterine dose varies from 4,000 to 4,850 mg. El. hours. The total
vaginal dose is 1,760 mg. EL hours. In the small senile uterus sbout two-thirds
the standard dose is given; the dose is also modified in anaemic cases and in the
presence of grave constitutional diseases.

Supplementary deep X-ray treatment is given a fortnight after the radium
treatment,

The Scorrism AssocIATION oF THE MEDICAL WoMEN'S FEDERA-
TIoN roports as follows on carcinoma of the body of the uterus:

Only 3 eases of carcinoma of the uterine body have bheen treated, 2 clinically
inoperablo because of carding conditions and 1 technically inoperable. The two
first are alive and were well when examined in January 1932. The other has a
large growth in the pelvis and hypogastrio region for which & course of deep
X-ray therapy is being given to supplement the local radium trestment. Her
condition is not satisfactory but the severe haemorrhage and pain present before
treatment have been relioved.
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C. CANCER OF THE MOUTH, NASO-PHARYNX, LARYNX,
AND OESOPHAGUS

(1) Mouth and Naso-pharynx.

The Rovan INFIRMaRry, ABERDEEN, reports as follows on the
treatment of cancer of the buccal cavity:

Mouth.

{a) Cancer of the tongue proper is treated by interstitial irradiation, A biopsy
is done whenever it is justifiable, preferably at the end of irradiation.

(b} Squamous epithelioma of the pillars of the fauces. As a proup, cases of
squamous epithelioma of the pillars of the fauces, lip, and floor of the mouth
Weri;gore commonly seen. A few cases of epithelioma of the buccal mucoss were
trented.

Histological classification of longue (as against mouth or fauces cases).

{1) Lympho-epithelioma (posterior third of tongue}~1 cose.

(2) Typical squamous epithelioma~2 cages.

(3) Anaplastic squamoua epithelioma—1 case.

Another case where a biopsy was done after irradiation showed ‘no histologieal
evidence of tumour' though clinical appearances were typical prior to irradiation.
Thus, comparatively fow lesions of the tongue proper were seen and treated.
Extensions to the tongue from either the floor of the mouth or the pillar of the
fauces were more common.

Naso-pharymz, One cose of squamous-celled carcinoma of the naso.pharynx in
an advanced stage has been treated by interstitial irradiation via the soft palate
and posterior nares and with excellent result. This case is over one year's duration.

Antrum. A few cases of carcinoma of the maxillary antrum have been treated
—in each case by fenestration of the antrum followed by insertion of radium,
followed again by slow cavitary irradiation.

The report from the Generar HospiTan, BirMINGHAM, contains
the following conclusions arrived at as the result of treatment of
cancer of Yhe buccal cavity:

{1} Cheek and lip epitheliomata still prove to be the most amenable to radio-
therapy. .

During the last twelve months an attempt has been made to classify the
epitheliomata into groups according to their cellular characteristics ns suggested
by Broder. Qur experience has not borne out the suggestion that the least
differentiated epitheliomata are the most radio-sensitive. The radio-sensitivity
appears to vary with individual growths and not follow any eellular differentiation.

{2) Interstitial irradiation is the method of choice in the treatment of buccal
cancer. Surface irradiation by dental applicators is most useful where interstitial
irradiation is impossible. Many workers do not regard surfsce irradiation as
useful, but this iz quite contrary to our view.

(3) Radium necrosis and delayed radium burning have not been encountered
during the last year. “The use of lead protectors and inoreased knowledge of dosage
in part accounts for this. The most important factor consists in the recognition
of the optimum phase of tissue reaction to the radium. This can only be recog-
nized by experience and in this lies the danger of the use of radium in unskilled
hands. We have no doubt that an over-dose produces massive necrosis and
delayed burning, while an under-dose would appear sometimes to stimulato the

owth.
gjl.(11:) The figures appear to show that once a clinical cure has been established
over three or four years there is some hope of permanency in the result.

(%) No definite improvement, in the technique for dealing with the gland felds
has been evolved, and in over 65 per cent. of the fatal cases death is due to the
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spread of metastases in the neck. The primary growth often remaing quicscent
or healed threughout. L

Microscopical investigation of material removed a month after surface irradia-
tion of the neck had boen carried out showed some increased fibrosis in the
glands but mueh active tumour material.

Table 7 gives the results of treatment of cancer of the buccal cavity
over the period 1926-81 at this hospital. :

TasLe 7.
No.of | Clinical Not
Group, Lses. cures, | Improved. | smproved. |  Dead.
Tongues:
Post. 1/3 37 n 4 4 18
Ant. 2/3 33 8 3 1 20
Floor of mouth 26 b 3 3 15
Soft palate . ¢ 2 1 1 2
Hord palate . 4 —— — 1 3
Cheok . 37 24 s 2 11
Lip . . 17 11 — — 8
160 62 11 12 75

The above results are expressed as percentages as follows:

Tongue:
Past. 1/3 30%, of all cases constitute elinical cures,
Ant. 2}'3 27 1] 11 "
Floor of mouth 19 " " »”
Cheek and lip growths 63 " ” ”»

At the Rovan Inrirmary, Carpirr, the methods of treatment
of buccal cancer have been the same as those described in last year's
report. Thirty-seven cases of buccal growths have been seen during
the year, and 18 of these patients showed cervical glandu®r enlarge-
ment, on their first visit to the hospital. With the exception of 1 case
of carcinoma of the lip, which was excised, all the primary growths
have been treated with buried radium needles. Histological examina-
tion of the growth was made in 18 instances, and when graded accord-
ing to the degree of anaplasia, fall into the following groups:

Broder's Group.
Disease. | i | . | il | iw.
Tongue . 1 & o 2
Lip, . . .| 2 1 1 ¢
Floor of mouth | © 1 1 0
Gum 0 1 2 1

Encouraging results have been obtained in the treatment of some
of the more advanced cases of buecal cancer which bad already
invaded the jaw. Two cases of carcinoma of the floor of the mouth
with definite malignant invasion of the mandible were treated over .
12 months ago. Needles were inserted widely into the softened bone,
and at present the patients are well and appear to be free from disease.
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The report from Dubrin contains the following paragraphs on the
treatment of buccal carcinoma:

Total number of cases seen, 93. Treated, 71. Unsuitable, 22,

The primary growths wero treated by implantation, except in & few cases
(carcinoma of the gums and hard palate), in which radium-bearing plates were
used. The radium or radon was screened by 0-6 mm. of platinum, and the needles
have an intensity of 0-66 mg. or 1-8 me. per em. Birkett's technique of implsnta-
tion and dosage were employed.

Surgery was preforred to radium in the treatment of four cases of lingual eancer.
In all & small growth had occurred on the tongue, which was the site of severe
chronie glossitis. It was excised by disthermy, because one felt that the condition
of the tongue rendered irradiation inadvisable. Two of these cases are still free
from disense,

All cases were asked to report 8 weeks after the primary growth had been treated.
If any induration was present in the treated area, this was excised by diathermy,
If mobile glands were present, they were removed by a block disscction. In-
operable glands were treated by implantation, or, if the primary growth waa
clinically & sensitive one, by high voltage X.rays. In gome cases the Intter has
been of considerable palliative value, and appeared to be quite as efficicnt as
surface rodium treatment. The use of radium-bearing moulds has beon discon.
tinued. For economic reasons, it is not possible to work at s greater skin distance
than 3 em. and under these conditions a sufficiently large percentage depth dose
is not obtained.

The MmpprLesEx Hospiran reports as follows on carcinoma of the
buecal eavity:

Epithelioma of lip. In previous years the great majority of theso cases have
been treated by the insertion of radium needles beneath the ulcer and in the tissues
of the chin in the line of lymphatic spread. During 1931 these coses wern treated
by surface application of radium on moulded applicators made of Columbia paste.
The applicator is moulded to encircle the lesion and extend down on the buceal
surface into the labio-alveolar sulcus and on the external surface towards the chin,
The average thickness of Columbia paste used for thia purpose is 7 mm.

EpithelioMa tongue, tansil, floor of mouth, In these cases the primary lesion has
been treated as in former years by the insertion of radium or radon needles.
During 1931, however, when radium needles were used, the intensity of the needles
wag reduced to 0'6 mg. radium element per cm. of active length, the needles being
left in &itu for from 6 to 8 days according to the case.

In cases of epithelioma of the anterior part of the floar of the mouth, adherent
to the mandible, needles have been inserted around the growth on the side away
from the mandible and a surface application has been made to the growth on
Columbia paste applicators both from the buccal aspect and from the submental
region.

In the majority of cases of epithelioma of the tongue and tonsil, when glands
have been small and freely movable, or not palpable, & dissection of the glands of
the necl has been earried out and, if histological examination showed that these
glands were invaded by epithelioma, a surface application on a Columbia paste
applicator has been applied, Where the glands bave been larger and more fixed
treatment has been carried out by the insertion of radium or radon needles inta
the deeper part of the mass from the gkin surface followed by a aurface application.
In some cases a surface application alone has been applied to the glandular area.

The surface applicators employed are moulded for each individual patient and
are built up from successive layers of Columbia paate, They are designed to ir-
radiate the whole glandular area of the neck—i.e., about 150 8q. cm. on each side,
The distance between radiom and skin surface which has been employed in most
cases has besn 5-5 cm., it being found impossible to exceed this with the radium
supplies at our disposal.

The filtration emplayed is equivalent to 1 mm. platinom,
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The report from this hospital also contains the following histological
report of epithelioma of the tongue and floor of the mouth:

Histological elassification of the tumours was attempted in 26 cases, the grading
being done on the lines first suppested by Broders (1920). The material was classi-
fiod into three groups, the main characteristics of which may be clussified ns
follows:

Group 1. Keratinizing epithelium predominant.

w 1. Epithelial elements present rouphly in the proportions found in
normal gkin.
» 1L Undifferentiated epithelium predominant.

It iz obvious that these groups sre not sbarply defined but are merely an in-
dication of the general histological appearance of the tumour.

Figureg 3, 4, 5, and § show the type tumour in each group.

The distribution of the cases was as followa:

Group I. Group 11, Group III.

Tongue. Anterior 2/3 7 3 a
" Posterior 1/3 1 1 1
Floor of mouth 4 4 2
12 8 6

Owing to the short time which has elapsed since the treatment of these cases
it has been impossible to determine the relative radio-sensitivity of these groups.

At the Royar Free Hospiran the technique deseribed in last year’s
report has been continued, except that in treating glands of the neck
& larger concentration of radium at a greater distance is used.

Table 8 gives the results of radium treatment of lesions of the
buecal cavity and metastatic glands of neck at this hospital since 1928.

TapLe 8.
‘ Total number | Total number | Total number
. alive after alive afler live afler
Cases treated, | 1 year, | 2 years. B3 years.

Year.| A. | B. |Total.| A. | B. |Total.| A. | B. |Total.| A. | B. | Total.

1928 4 4 B | w1 1 | - |1 1 | =11 1
1929 11 15 26 ] 6 11 2 5 7

1830 12 3.1 25 6 8 12 l | — 1
1931 7 8 13

A — without glandular involvement when first seen.
B— “’ith » T "

There has been little alteration in the technique employed at
St. BarrEOLOMEW’S Hosprrar, the general policy being to use small
doses with a filtration of 0-6 mm. platinum spread over long periods.
Out of 4 cases of carcinoma of the fauces treated at this hospital,
1 is alive and well 2} years after treatment, 2 died respectively 2
and 2} years after treatment, and 1 is alive 4 months after treatment.

During 1931 5 cases of carcinoma of the maxilla have come under
treatment or observation. Four of these cases are well respectively
9, 41, 8, and 1 year after treatment, and the last case is untraced
6 months after treatment.

The following table gives the results of the treatment of carcinoma
of the tongue in the Surgical Unit at this hospital since 1928,



Fia. 3. Group T x 100 Fic. 4. Group 11 :< 100



Fic. 5. Group 111 100 Fia. 6. Group III x 450
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TaBLE 9.

Year of | Number Number aurviving at end of

treatment. | treated. | 1028, 1929. | 1930. 1931,
1928 16 12 9 7 5
1029 13 — 10 7 4
1930 7 - — 7 4
1931

The report from Uwiversity CoLLEGE Hospitan contains the
following deseription of the treatment of carcinoma of the tongue:

(1) Primary growth. Interstitial irradiation with needles of low intensity is
used for 7 to 10 days. In most cases the needles are introduced through the
mouth, but for growths in the posterior third they may be introdueed through
the submental region. In the former method the needles are stitched to the mucosa
of the tongue, the threads are brought out of the mouth at one angle where they
are passed through a bent rubber tube, which is fixed back to the cheek bya
transfixing suture. During treatment the patient is discouraged from talking and
iz fed with fluids given with a feeding cup having a long mouthpiece. The mouth
1§ cleansed by frequent syringing,

(2) Glands. A. Glands tmpalpable or palpable but operable. Block dissection.
X-rays have been used in some cases, the patients having refused operstion, In
gome cases operation has been combined with furtber irrudiation of the deop part
of the tongue and also interstitial irradiation of the periphery of the dissected
ares in the neck. B. Glands inoperable. Interstitial irradiation andfor X-rays.
Surface irraciation with radium has not been used lately as wo have found that
interstitial irraciation gives better resuits.

The results of treatment of carcinoma of the tongue at this hospital
are given in Table 10.

Tasre 10.
Year of trentment,
1925. | 1927, | 1928 | 1929, | 1930,
Dead . . 1 1 ] 8 1n
Alive . . e - — 3
Untraced .
Total . 1 1 8 9 11

Of the 1929 patients 1 died this year of intercurrent disease. No
recurrence or metastases found at autopsy. Section of tongue shows
no carcinoma. Of the 1930 patients 1 died of cerebral thrombosis
following tooth extraction and was not irradiated ; another had carei-
noma of the oesophagus in addition to the growth in his tongue.
Of the remaining cases treated in 1930, 2 only were operable.

(2) Larynx.

Kiva's Cornese HospiTal report that they have treated 8 cases
of carcinoma of the larynx during the year under review. One patient
had an interstitial insertion of radon seeds into the larynx followed
8 weeks later by a radium collar to secondary deposits in glands
in the neck. This patient has derived some benefit from the treatment.
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The other 2 cases were treated with radon, 1 by an interstitial insertion
of radon seeds locally, and the other by an interstitial insertion of
radon seeds into very large metastases in the glands in the neck. The
latter case cannot be traced, and is presumed to be dead, while the
former case is going steadily downhill,

At St. Georor’s HosritaL 5 cases of carcinoma of the larynx
have been treated in 1931. Of these 2 are clinical cures and 3 have
died. The report states, ‘In the radium treatment of carcinoma of the
larynx the results are extremely uncertain and there is great liability
to sepsis and radium neerosis, for these reasons all operable cases in
future will be treated by a complete laryngectomy.’

UxiversiTy CoLLEGE Hospiraw reports as follows on the treatment
of carcinoma of the larynx: "

This disease is still treated by operation in the majority of cases. In 1929, 2 cages
were treated by irradiation with fenestration of the thyroid cartilage. One of
these died this year without local recurrence, but with metastases in the spine,
baving survived two years in perfect health, The following case has been treated
this year with apparent suceess:

M. aged 29. Extensive growth, both cords destroyed, extension down trachea.
Bilatera) fepestration operation for irradiation of cords. Interstitial ireadiation of
trachenl extension through tracheotomy. Gland dissection intended, but patient
refused. Result: primary growth completely healed: glands enlarged.

(3) Oesophagus.

The report from AperpEEN Rovan INFirMaRry states that at this
Centre cases of cancer of the cesophagus are treated either by cavitary
irradiation by means of radium or by radon insertion. In the former
case a modified Symonds’ tube is inserted by the aid of an oesophago-
secope. In most cases a preliminary gastrostomy has been essential.

The BirmiNcuan GENERAL HosPITAL reports as follows on cancer
of the oesophagus:

A number of new cases have been treated for cancer of the oesophagus, but we
regret to sy that no favourable progress has been made as yet. This is due chiefly
to (1) the late date at which these cases present themselves, when it is probable
that extensive peri-oesophageal infiltration and glandular metastatic deposits have
already taken place; and (2) it is now quite clear that as in cancer of the rectum,
cancer of the oesophagus is relatively insensitive to radium.

The usual experience is that when first; treated the initial effect is good—there
i retrogression of the growth and the patient and the surgeon are both pleased
with the result. Subsequent treatments, however, have not maintained the
progress, although swallowing has been greatly improved and often is satisfactorily
rotained until death.

During the year a combination of interstitial applications with radon, together
with centra] applications of radium needles, has been tried simultaneously. In this
connexion we have introduced hard rubber tubes, hexagonal in ecross-section,
which enable the radium needles to be kept in position and at the sume time avoid
any secondary radiation from a metal tube. We are now trying variations in the
technique to see if we can influence the growth more favourably.

The main research problem in cancer of the oesophagus, as in cancer of the
rectum, appears to be to influence the growth in this region to make it as sus-
ceptible to radium as that in the mouth and breast.
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Uxiversiry Corvese HospiTan gives a detailed report as follows
of 2 cases of carcinoma of the oesophagus treated during 1931:

M., aged 49. Stricture at level of D 6 and 7. Right side thoracotomy, exposuro
of carcinoma 5 om. long. Radon seeds introduced into growth, which was found
to be partly necrotic. FPleura opened during operation. Good progress for one
week, then developed pyrexia. Death 13 days after operation, Probably pyo-
thorax. P.M. refused.

M., aged 65. Stricture of tower third of oesophagus. Left side thoracotomy after
preliminary pneumothorax. Growth exposed without opening pleura. Found to
be 5 em. long with lower end close to diaphragm. Radon seeds introduced into
growth. Patient made a good recovery from operation. A fortnight later there wna
slight inflammation of the wound and signs of flpid in the chest, which in o radio-
gram appeared to be mainly extrapleural, Six weeks after operation patient could
swallow soft solids, He died suddenly s fortnight later, 2 montha after operation.
P.M. revealed two separate lesions in the oesophagus, (1) a punched out necrotio
ulcer at the lower end, in the base of which the radon seeds were found, From this
& purulent track led to a large extrapleural collection of pus. (2) Two inches
higher a large carcinomatous ulcer 3} in. in dismeter. This was missod at operation
and probably waa the main growth, the lower uleer which was irradisted being an
implantation metastasis. There was no evidence of carcinoma in the lower uleer
at P.M. It is probable that an overdose of irradiation was given and that the pyo-
thorax tesulted from acute necrosis of the cesophagus. The dose was 25 me. in
20 Muir standaxd seeds,

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

(1) Rectum.,

Kine’s CoLreee Hosprran reports on 5 cases of cancer of the
rectum, of which all were inoperable and 2 had previously had radium
treatment in 1930, Two of the cases were treated with radon, 1
having a single insertion of radon seeds, and the other 2 insertions of
radon seeds into the growth. The former case died 8 months after
the treatment, while the latter case has shown some slight improve-
ment locally, which may however only be due to a colostomy. One
of the cases wag treated by an interstitial insertion of radium needles,
and died 3 months later. Two cases, previously treated with radium
in 1930, had further interstitial insertions of radon seeds locally this
year. Both cases are alive, but the growth is not definitely diminished
In size in either case and the patients are slowly going downhill.

At the Marie Curir Hoseiran 21 cases of cancer of the rectum—
3 operable, 15 inoperable, and 3 recurrences after operation—have
been treated during the last 4 years. The 8 operable cases (1 of the
anus) are well from 1 to 8 years after treatment and there are no
signs of recurrence. Only 4 of the 15 inoperable cases and 1 of the
recurrences are living. The methods of treatment deseribed last year
have been continued.

S1. BartroLoMEW's Hospitan reports as follows on 12 cases of
cancer of the rectum treated with radium during 1931:

(A) Palliative treatment of inoperable cases (7).

Seven inoperable cases (6 primary and 1 recurrence) were treated by pallintive
radiation and colostomy was performed in all cases. The primary cases all

AD
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rocovered, and the recurrent case, treated by intra.rectal radon only, died 2
months later from intestinal obstruction, due to adhesions resulting from the
abdominal operation a year previously.

(B) Preliminary lo excision (3}, o ‘

Five operable cases were treated by trans-peritoneal irradintion with radon at
the time of colostomy, as a preliminary to excision. Four of these were excised
with success lator and one refused excision.

Table 11 gives the results of treatment at this Centre since 1925.

TasLe 11,
. Cures not

Date. Tolal cases. | Clinical cures.| Improved, expecled. Died,
1925 4 e — — 4
1926 6 1 - o b
1627 7 — _ — 7
1928 13 4 — —_ 9
1929 28 2 - 3 23
1930 14 4 1 3 ]
1931 12 — 10 1 1

84 11 11 7 65

During 1931 no operable or border-line case was treated with radium with a
view to radical cure. Experience based on the 84 cases under review, and nearly
50 other cases treated elsewhere, has shown that, though in many instances the
growth oan bo destroyed by radium, recurrence too frequently follows. Difficulty
of access, correct assessment of dosage, prevention of sepsis, are factors which
must all be satisfied and often present great difficulties. Further, two apparently
similar cases treated on similar lines may vary considerably in their response. No
great assistance has been obtained from the history of the tumour, though the
rapid growing anaplastic tumour has proved the most radio-sensitive.

At the present time it is considered inadvisable to use radium for the operable
cases unless surgery is contra-indicated on general grounds, or radical operation
ia refused.

During the first few years of this research many ndvanced and hopeless cases
were treated, and valuable experience was gained. At the present time only those
inoperablo cases which offer a reasonable hope of improvement are treated. It is
not considered advisable to attempt treatment unless the entire growth can be
attacked, after a colostomy has been performed and visceral metastasis excluded.
It is casential in these cases to treat the lines of lymphatic spread either from below
or above and prefernbly the latter at the time of colostomy.

Only a limited number of oases of epithelioma of the anus, which is a com-
paratively rare disease, have been treated. In most of these response has been
excellent, and colostemy can often he avoided if the case is not too advanced at
the timoe of treatment.

A few cases of perineal recurrence following excision bave been dealt with, In
these temporary improvement with relief of symptoms can often be secured. In
one case there has been apparent freedom from prowth for over two years. Apart
from radium, and perhaps X-rays, nothing else can bp done for these cases,

Thoradium problem so far as it related to adeno-carcinoma is an extremely difficult
one, more so than in any other part of the body, except, perhaps, the oesophagus
and respiratory tract. From experience gained in the most successful cages it
seems probable that it iy necessary to employ such an intensity of irradiation as
will just avoid radionecrosis and damage to healthy epithelium, and that this is
much higher per ¢.c. than squamous carcinoma. In other words, a radium burn
must only just be avoided. In the case of large growths the amount of radium
employed will often make the patient very ill. If the general, as well as the local,
reaction is not severe when a large growth is treated a favourable result is not
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very probable. Unfortunately the margin between a lethal dose and an overdose
is small, and the results of an overdose are often serious,

Heavy screenage, preferably 0-8 mm. platinum and a 10-day period using
radium rather than radon, are, I believe, important points in attempts ot radica)
treatment, It seems probable that if radon is to be as efticient ns radium it ahould
be reinforced 50 per cent. after 3 days, and 80 per cent. agnin after 6 days, though
no experience has been pained on these lines.

When reviewing results of & new treatment it is important to concentrate on
suecesses rather thoan faillures. It is clear from the above tables that the results
obtained, so far, are depressing, and that the time has not arrived when radium
can replace surgery. Nevertheless it has been shown that radium can accomplish
much. Radium can destroy an early growth of the rectum and leave the patient
with normal rectal function, and it can do the same with an epithelioma of the anus.
Radium employed via the abdomen can destroy an inoperable growth of the pelvie
portion of the rectum and leave the patient with normal rectal funetion. Radium
can convert an inoperable fixed growth into an operable growth, and can produce
an apparent cure of a very advanced large growth,

S1. Mark's Hospirat reports on 89 cases of cancer of the rectum
treated with radium from 1928-81. Radium needles were inserted
through the vagina, perineum, or perianal skin in 12 operable cases,
2 of them being alive and well after periods of 8 years and 2 months
(with colostomy) and 2 years and 10 months (without colostomy).
Six cases subsequently required perineal excision and 4 of them are
now alive and well. Two recent cases were treated by intrarectal
radon seeds, 1 after colostomy and 1 after local excision of a small
rectal cancer. Both are at present alive and well, the tumours having
disappeared..

In 11 cases treated by perineal excision, radium has been employed
8130, the indications being a suspected extension of the growth beyond
the limits of the operation. The radium needles have been inserted
into the upper part of the meso-rectum, along the lateral ligaments

“and into the base of the prostate. There was 1 operative death on
the tenth day; post-mortem examination showed & pelvie peritonitis
to be present without any definite evidence of the source of the
infection. Of the 10 operative survivals, 5 were clagsified as B cases,
5 as ( cases, B cases being those which bave extended into the extra-
rectal tissues but bave not invaded the regional lymph nodes, and
C cases those in which metastases are present in the regional lymph
nodes. One B case died 8 months after operation, probably from
urinary failure; 8 B cases are alive and well for periods of 8 years,
8 years, and 1} years after operation, and 1 B case was alive and well
at a year after the operation, and since then he has not been traced
a8 his work has taken him away from hig home. Of the 5 C cases,
4 are dead from recurrence in less than 18 months after operation,
1 is alive 18 months after operation; his health is poor, and he is
stated to have secondary malignant deposits in the iliac glands,
The conclusion drawn from this is that in B cases radiation is un-
necessary, and in C cases there is no evidence that the radium treat-
ment was beneficial either in preventing recurrence or in otherwise
agsisting the treatment by operation.

Abdominal irradiation by radium needles or radon seeds has been
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employed in 16 cases, Operative death occurred in 6 cases, and of
the remaining 10 cases 7 died unrelieved at periods varying from
8 months to 18 months. The intra-abdominal method of treatment
for inoperable rectal cancers is shown by this series to be attended
with high operative risk, and the late results do not appear to justify
the added risks when compared with the results of simple palliative
colostomy. ‘

Nine cases have been treated with radium needling by posterior
barrage, in 8 cases without colostomy. In the remaining 6 colostomy
had either been established prior to the radiwm barrage or was
effected at the same time. In this series of 9 cases there are only 2
good results. The dangers of the method are evident and are indicated
by the fact that 8 of the cases required hospital treatment for more
than 8 months after operation, on account of severe wound sepsis,

Eighteen inoperable cases were treated by interstitial needling from
the perineum, perianal circumference, or vagina. Four cases were
much relieved and are now free from symptoms, 4 cases were relieved
but still have symptoms, and 2 cases are recent. The remaining 8 have
died. This type of radium needling evidently has a smaller operative
risk than the posterior barrage operation, but even %o, several of the
cases passed through a long period of post-operative suppuration,
with necessity for inecision of peri-rectal abscesses and slow removal
of sloughs. Two females developed recto-vaginal fistulae.

Of 9 eases of recurrent carcinoma % only show improvement,

Twelve cases of squamous carcinoma of the anus and anal canal
have been treated by radium needles, with 4 good results.

The report states, ‘There is no case in this series in which an
inoperable rectal cancer has been rendered operable by the use of
radium.’

The Scorrise AssociaTioN oF THE MEDICAL, WoMEN'S FEDERATION
CentrE has devised an applicator (Fig. 7) for the treatment of cancer
of the rectum, The objeet has been to constrnet an applicator
which can be tolerated by the patient with no more discomfort than
that ordinarily caused by a loaded rectum and ecan be taken out
and replaced at will, allowing the rectum to be washed out;
and also to ensure' that the radium is not able at any point to
come near enough to the mucous membrane to eause necrosis, and
yet to place a source of radiation in the lumen of the gut which will
irradiate any length required, and may be kept in for 5 or 6 days
if this is necessary for adequate dosage. It is hoped that by supple-
menting this irradiation with deep X-rays, a treatment will be pro-
vided similar to the combined radium and X-ray therapy which is
proving so successful in the treatment of cancer of a correspondingly
deep site, the cervix uteri.

The applicator consists of a cast rubber tube. The upper half,
which lies inside the rectum, is § in, in diameter; the lower half,
which passes through the sphincters, is § in. in diameter. The upper
part contains an ebonite holder 4}in. long inside which the radium may
be accurately placed. It will take four tubes of 15 mm. actual length
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and 8-6 mm. outside dismeter. The ebonite holder consists of a spiral
tube which is flexible and a domed upper end which serews into the
tube. .

Over the upper 4} in. of the applicator whers the radium is placed
there is a double bulb which can be inflated with air through an inlet
in the small part of the tube. A valve is fitted at the outer end of
this inlet and an ordinary inflator is used to distend the bulbs when
the apparatus is in position. The bulbs are so placed that the centre
of the malignant stricture will lie between them, the stricture having
been found beforehand and its position measured on the apparatus.
This provides that the radium will be placed in the centre of the
gtricture, while the healthy wall of the gut above and below will be
held away by the distended bulbs,

Frg. 7.

The small part of the tube below the bulbs containg besides the
inlet a hole to contain a thread which fixes the ebonite radium
container, and which, it is hoped, will allow the passage of gases, for
which an air port is placed on the domed end. It will slso carry a
stilet to facihitate introduction. On the outside of this small tube
is a rubber flange and socket which may be fixed in any position to
act as a depth gauge.

(2) Bladder, Prostate, and Penis.

The report from St. Perer’s Hospitan states that radium has
been used in the treatment of 20 eases during the year under review.
In § of these cases, namely, penis (1 case), prostate (2 cases), and
bladder (2 cases)—where suprapubic cystotomy had already been
performed—needles wers inserted directly into the growth. In the
remaining 15 cases surgery was slso used, but merely as a means of
access to the growth, namely, the operation of eystotomy. In some
cases of bladder-growth, open diathermy was employed prior to the
implantation of needles. Doses varying from 20 to 80 mg. of radium
elzment were used, the needles being left in situ for periods of 1 to
4 days.

The results of this treatment are as follows:

. Carcinoma of bladder. Fifteen cases were treated, all inoperable.

Of these 6 have since died and 2 are untraced. The remaining 7 cases
are reported to have improved as a result of irradiation. In most of
" these the growth has entirely disappeared and in all cases bleeding
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has ceased. One case recurred and was successfully treated by portial
cystectomy subsequently. In nearly all cases post-operafive pain
was protracted and severe, infection troublesome, and convalescence
prolonged and complicated. Healing of the bladder-wound was so
slow that most cases were discharged from hospital with a permanent
eystotomy. Radium uleers oceurred in 2 of the cases and secondary
stone formation in 1.

Carcinoma of prostate. Four cases were treated with radium. One
case has since died from metastases and 1 remains untraced. Two
cases are reported to be relieved ; in each case a permanent cystotomy
Wi necessary owing to intense fibrosis around the posterior urethra,

At Universiry CoLuece HoswiTaL 8 cases of carcinoma of the
prostate have been treated this year by interstitial irradiation after
exposure by suprapubic eystotomy. In 1 case treatment was followed
by the rapid development of skeletal metastases, in the other 2 the
result has been satisfactory, and in 1 of them the cystotomy has been
closed and normal micturition re-established.

E. CANCER OF THE EYE

The report from 8t. BantHovomew’s Hosprran contains a detailed
account of the treatment by radon seeds of 5 cases of retinal gliomata
since October 1929. Although the number of cases treated so far
has been small, suflicient has been done to justify further treatment
tlong these lines, especially in bilateral growths. Platinum radon
seeds with a filtration of 0-5 mm. and varying in strength from 1 to
53 me. have been used. They have as far as possible been completely
buried in the growth, so that no seed is seen on ophthalmascopic
examination afterwards. The following account is given of the
technique of insertion of the seed:

Exposure of the selera. There are several ways of reflecting the conjunctive and
Tenon’s capsule for the exposure of the scleratic, and there are two chief desiderata :
first. to give easy nccess, and secondly, we belicve it is important thet the reflection
jn 8o planned that the hole in the sclerotic is well distant from the incisions
through the conjunctiva, 8o as to make the spread of infection into the globe along
the trnck of the silk ns unlikely ns possible,

The sncizion, Tho incision through the sclera is made with a broad cutting
needle ; and sometimes one can get an indication as to the begt direction for the
track, for clearly, in the case of a sarcoma at any rate, the ideni track will ba
a perpendicular directed inwards from the centre of the base of the growth, and
80 un endeavour is mude to insert the cutting needle in this direction and, with this
in view, we have had needlea made bent at right angles and at an obtuso angle.
It seemed advisable that o track should be deliberately cut in the substance of
the growth, into which the seed is to be introduced, otherwise on inserting the
blunt pointed seed the growth may be pushed in front of it instead of being trans-
fixed by it; this has happened in one caso at least, and we believe that the end is
best attained by inserting the needle well into the growth, thereby eutting o track
in it into which the seed js introduced.

The sced is now taken in the introducing forceps and inscrted, with o elight
wriggling motion, through the hole in the sclerotic. This forceps is made with
blades ot nny angle corresponding with the angle of the necdle which has been
used, 8o that the seed is inserted in the line of the track made by the needle. If
tho growth is of considerable sizo the sced is pushed right home by means of the
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dimple made for the purpose on the side of the heel of the foreeps, and the silk
attached to the end of it is now cut short leaving a length of about 1} inches, by
means of which the seed is removed Iater, The silk should be black in colour a0
ns to facilitate the finding of it when the sced is removed. The conjunctival flap
is now replaced and sewn in position, the short picee of black sitk being completely
buried under it.

The seed has generally been loft in for 10 days, and in order to
remove it the original conjunctival incision has been opened up,
the conjunetival flap turned baek again, the black silk found, the
hole exposed, and the seed extracted by pulling on the thread.

In the treatment of these 5 cases 1t has been shown that a seed of
at least 5-8 me. may be inserted into the eye, and that at least five
seeds, each of a strength of 3-5 me., may be applied to the outside of
the selera withont causing sloughing of any of the tissues. It has been
found that a retinal glioma will disappear under the influence of
radon seeds, and that in o concrete case a glioma of moderate sizo
not only was not increased in size 22 months after the commencement
of treatment, but was shrunken and seemed to be completely searred ;
it is, however, premature to say that it is cured. Opacities of a specinl
type in the lens have been observed to develop and afterwards to
disappear completely. A study of the histological changes in the
glioma cells has been made.

F. "SARCOMA AND LYMPHOSARCOMA

As in previous years the attempt has been continued to correlute
the clinical results of radium therapy in sarcomata with the histologi-
cal types. Twenty cases have been reported on with o histological
diagnosis in this year's reports and these have been added to the
provious figures, bringing the total to 180. The information on these
‘20 cases has been contributed by the following hospitals: Birmingham
(1), Cardiff (5), Dublin (8), King's College Hospital (2), Middlesex (7),
8t. Mark’s (1), University College Hospital (2). The pereentage of
‘good results’, meaning that the growth has disappeared and has
not recurred locally, is given for those groups in which the numbers
are large enough to be of value.

Spindle cell sarcoma gave 52-094 of good results out of 25 cases.

Round cell  , w 415 . » 25,
Lymphosarcoma w 25D " " 20,

G. EXPERIMENTAL SECTION

The studies in this section have been earricd out in different
laboratories and the actual investigations extend over a rather wide
field of interest, ranging as they do from elauborate studies on the
behaviour of cells in what are known as tissue cultures to the response
of the organism as a whole to various doses of radiation,

Beginning with some cellular studies the report from the Stranpe-
ways Laboratory, Cambridge, gives a summary of work which hos
been done on the effcet of gamma rays on mitosis an zifro, The
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minimum dose of gamma radiation to produce any effect at all on
mitosis is being determined over & wide range of intensities. There
geems to be a characteristic curve <~ under these conditions, a
dimination in mitosis being followed by a compensatory increase,
provided the degree of damage is not too advanced. These studies
give point to the importance which is, with some warrant, being
attached to the special re-activity of eells in this particular phase.
Pravious studies have shown that if the degree of damage of the cell
18 great enough then there is no compensatory increase, in other
words, the cells never again function properly however long an
interval may be allowed for their recovery.

Dr. Muriel Robertson, working at the Lister Institute, reports upon
an investigation into the effects of gamma rays upon the growth of
the protozoon, Bodo caudatus, and secondly, into certain serum
reactions which have been carried out in connexion with the radiation
effects, The antiserum produced by the injection of living or for-
malized bodos into the blood-stream of rabbits proved to be active
and could be used without the addition of complement. The serum
method when applied to lysin tests of this kind always required some
means of obtaining the death point of the titration series. Mere
inspection is unsatisfactory and unreliable. Samples from the whole
series of titration tubes were therefore placed to grow in culture
plates in such a way that 1 c.c. from the tube was placed in 10 c.c.
of fresh medium. The surviving bodos were therefore put to grow
in & further dilution of 1 in 10 of the serum content of the tube.
It is the behaviour of the flagellates developing upon these serum
survival plates which reveals a change in the cells which have been
exposed for a sufficient time to gamma radiation as distinguished
from those which have never been exposed. The change in behaviour
consists in the bodos from the irradiated strain which multiply from
the small number placed upon the plates (from the titration tubes)
running together to form large tightly stuck masses and clumps,
while the normal bodos, with or without a brief period during which
they may be slightly sticky, grow out in the usual free way.

Bodo caudatus cultures show a diminution in growth when grown
in the presence of radium. There is a subsequent difference from the
normal in the appearance of the survivors of the irradiated strain;
this change persists after the removal of the radium for a number of
generations, but the effect ultimately disappears.

This investigation is being continued,

Dr. Mottram, of the Radium Institute and Mount Vernon Hospital,
gives the results of certain investigations upon the disappearance of
lymphocytes in the blood-stream of the rat after exposure to X-rays
and gamma rays. He concludes that the disappearance is due to the
accumulation of these cells in the irradiated capillaries, He further
mentions that macrophages lose their power of taking up trypan-blue
intra-vitam after irradiation.

Dr. Mottram, together with Dr. Eidenow, also reports upon a
series of experiments designed to show how tumours and the normal
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skin of the rat react to single and divided doses of gamma rays,
With splitting the dose they found in the case of the skin & reduction
in the effect of the radiation, whereas in the case of the tumour no
reduction was observed.

Professor E. Sharpey Schafer, of the Department of Physiology of
the University of Edinburgh, sends an interim report upon experi-
ments designed to show the effects of radium exposures on the
calcium and i inorganic phosphorus concentrations of the blood. These
have been carried out by means of applications of radium over the
thyroid area of dogs, cats, and rabbits, using toxic and therapentic
doses. This investigation is being carried out by Dr. Dupré.

A certain amount of work is reported upon the effects of gamma
rays and X-rays on tissue metabolism and kindred processes. The
Strangeways Research Laboratory reports that an investigation has
been made upon the galactose breakdown of rat kidney tissue in
flask cultures after exposure to gamma rays,

Experiments have been carried out by Miss Goulston to examine
the effects of radiation upon the allantoic membrane of the chick
embryo, more especially of radiation of various wave-lengths, in order
to investigate the claims of Moppett that marked differential action
of X-rays occurs with this particular structure. As & preliminary the
technique of exposing the allantoic membrane was inquired into.
It was found necessary to take aseptic and other precautions in order
to avoid abnormal reactions and histological changes in the membrane.
This preliminary work is described in the British Journel of Experi-
mental Pathology, 1932, vol. xin, p. 175.

Two communications may be referred to on the question of dosage
in radio-therapy. One from Dr. Mottram showed that degeneration
of the muscle of the rat oceurred in the immediate proximity of bone
which was situated in an irradiated region. This degeneration was
considered to be due to secondary radiation emitted from the bone,
other tissues nearer the radium being unaffected.

The report from the Royal Free Hospital contains an account of
the effect of prolonged gamma radiation upon the heart-muscle and
the liver. These observations were actually made upon the human
subject in whom a radium tube was aceidentally displaced after
treatment for cancer of the breast. In consequence a needle containing
2 mg. Ra. Ll with 0-5 mm, platinum filtration actually found its way
into the right ventricle of the heart, and remsined there for about
3 years; as a result the patient died of endocarditis. The following
post-mortem account i3 given by the Pathological Department of
the Royal Iree Hospital.

The pericardial cavity was almost entirely obliterated by firm adhesions,
similar adhesions present between the sternum, lungs, and pleura on the left. Tho
radium needle was found in the heart, The trocar point and a third of the length
of the needle was projecting into the eavity of the right ventricle, the remainder
wag embedded in the lower thimd and posterior part of the interventricular
septum. A pale gelatinous zone of necrotic heart-muscle extended around the
needle for a radius of about one and a half inches. Mieroscopically the changes
in the heart-muscle were found to be due to alterations in the blood-vessels.

Ab
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There was much blood-stained fluid in the peritoneal cavity, The liver was en-
Iarged and very deformed. A large haemorrhagic tumour was present in that part
of the organ immediately subjacent to the needle. Growth was present throughout-
the liver within a radius of about 8 in. from the needle. The growth is & malignant
haemangio-endothelioma arising in the walls of the portal vein and its branches.
The distribution indicates that the radium, directly or indirectly, gave rise to it.
Metastatic growth was present in the lungs and bone marrow. The spleen was
small and fibrous, the lymph glands slightly enlarged and reddigh. The bone mar-
row of the shaft of the femur showed general hyperplasia. There was cortical
atrophy of the suprarenals. The uterus and ovaries were atrophic. There were
no other naked eye changes, but microscopy showed generalized atrophy of
Ivmphoid tissue and widespread replacement of lymphocytes by plasma cells,
Nothing but dense sear was found st the site of the original mammary cancer and
thers was no evidence of mammary cancer elsewhere (Iigs. 8 and 9).

The Mippresex HospiTAL reports upon an attempt to express
dosage in radium therapy on a comparative basis. ‘An attempt has
been made to use models combined with photographic records of
the radiation intensity in those cases where radium is applied inter-
stitially or externally to the head and neck. Malignant growths
arising in the tongue or bueccal cavity, larynx, pharynx, brain, &e.,
are treated either by interstitial radiation or by applying radium
externally at distances ranging from 1 to 6 cm. according to the quan-
tity of radium available. Perhaps the outstanding problem in dosage
among this group of cases arises where the primary lesion of the
tongue has been treated by interstitial radiation, which is then
followed by a superficial application of radium for treating the glands
in the neck. In the ecourse of the latter treatment the primary lesion
must of necessity receive supplementary radiation, and the attempt
to make some quantitative estimate of this will be deseribed in what
follows, as a typical example of the way in which it is proposed to
treat this kind of problem.

No attempt is made to express the dosage from point to point as
so much energy liberated, but rather to express comparatively the
way in which the dosage changes from region to region. In the first
instance a life-sized model was made of a normal head. A median
section through such a model allows photographie plates to be laid
flush with the surface, so that it 15 possible, through the median line
of the tongue and nasal organs, to get photographic impressions of
the radiation due to an externally applied applicator. In actual
therapy these surface applicators are often moulded to the part,
taking up the convexity and concavity as the case may be. For thig
reason use has been made of three types of surface applicator, plane,
convex, and concave, and a series of measurements bas been carried
out with each in order to show the distribution of intensity along the
central axis of the applicator and over planes at right angles to this
axis. If the applicators are held at different distances from the surface
of the skin the problem amounts to finding out how the intensity at
any depth eompares with some selected region of the skin ; the gamma
ray absorption data are available for this purpose. With models of
this kind it is possible to get comparative data, which, however, are
not yet very accurate. The model itself is made of plaster of Paris;



F1o. 8. The figure shows the right ventricle laid open. The needle
is seen with its trocar point in the cavity and the bodkin end

embedded in the interventricular septum

Fio. 9. A slice of the liver, about 2 ins. below the
radium ncedle
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the inside is filled with plasticene, the density of the whole not
differing very much from that of the normal tissues.

Development of this method has been to build up a model head in
a series of sections about 1 em. thick. These are cast in wax, and
superimposed upon the top and bottom surfuce of each section is
a photograph of the structures seen in a cross-section on that plane.
Fig. 10 shows the head in profile and I'ig. 11 one of the cross-sections
from above. Thewax used is very nearly the density of the soft tissues,
and for the purposes of comparative dosage the actual applicator used
clinically is applied to the model and a photographie film inserted at
any particular level where the dosage is in question, After a suituble
exposure the film is developed under standard conditions and the
relative intensity of the film measured from point to point. In order
to minimize the labour involved in so many photometric determina-
tions the relative opacity of the filn from point to point is determined
by a method based upon its absorption of white light, a galvanometer
and selenium cell serving to register these variations.



APPENDIX I

Statistical Report from the Middlesex Hospitul on cases treated
with radium since 1925.

In the accompanying tables the following has been the basis for
classification into stages:

Epithelioma of the Cerviz Uters. The method of classifying cases
according to vaginal, parametrial, vesical, and rectal involvement is
the same as that followed by the Radiological Sub-Commission to the
League of Nations and published in the report issued in June 1929.}

The standards of classification are as follows:

Stace 1.
The growth is strictly limited to the cervix uteri. Uterns mobile,

STacE 2.

Lesion spreading into one or more fornices with or without in-
filtration of the parametrium adjacent to the uterns, the uterus
retaining some degree of mobility.

STAGE 8.

(g) Nodular infiltration of the parametria on one or both sides
extending to the wall of the pelvis, with limited mobility of the uterus
or massive infiltration of one parametrium with fixation of the uterus.

(b) More or less superficial infiltration of a larger part of the vagina,
with a mobile uterus, ' :

(¢} Isolated metastases in the pelvie glands with a relatively small
primary growth. :

(d) Isolated metastases in the lower part of the vagina.

(enerally speaking, all cases not falling into Stages 2 or 4 will be
placed under Btage 38,

StacE 4.

() Cases with massive infiltration of both parametria extending to
the walls of the pelvis.

(b) Carcinoma involving the bladder or rectum.

(¢) The whole vagina infiltrated (rigid vaginal passage) or one
vaginal wall infiltrated along its whole length with fixation of the
primary growth.

(d) Remote metastases.

Epithelioma of the Skin has been divided into two stages:
(I) Lesions involving skin only.
(IT) ” »  deeper structures.
Epitheliomata of the Tongue, Lap, Floor of Mouih, Buccal Surface of

! League of Nations Radiological Sub-Commission Reports, June 1920, Serics of
Leaguo of Nations publication 11X, Health, 1929, IIL. 5. Official No. C.H, 788,



(I} No glands palpable.

APPENDIN I

Cheek, Tonsil, Palale and Fauces, and Carcinoma of Breast have been
divided into three stages:

(II) Glands palpable but freely movable.
(III) Inoperable.

Disease. Eprrurnioma oF THE Cervix Urent.
Stages 1, 1, 111, and IV,
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Eriraeuioma or e Cervix Urenr (continued)

Stage 111
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In addition to the patients shown in the tables of carcinoma of the cerviz.

1925.

1026,

1027,

1 case of carcinoma of the.body of the wulerus was treated. This patient died
in 1927, i.e. the third year after treatment.

1 patient with epithelioma of the cerviz received one treatment by radium
and was then treated by radical operation. This patient died in 1927, i.e.
the third year after treatment.

3 cases with recurrent carcinoma of the cervix were treated. Of these:
1 patient remains alive at the beginning of 1932, i.e. 6 years after treatment ;
1 patient remained alive until 1931, i.c. 5 years after treatment, when she
developed o carcinoma of the breast for which she received treatment by
radium but died in 1531 ; 1 patient died in 1926.

I patient with epithelioma of the vulve was treated. This patient remained
alive at the heginning of 1932,

1 patient with recurrent epithelioma of the vulvu after operation was treated.
This patient died in 1928, i.e. in the third year after treatment.

3 patients with recurrent epithelioma of the cerviz were treated, Of these:
1 remains alive at the beginning of 1932, i.e. 5 years after treatment;
1 patient died in 1929, i.e. in the third year after treatment ; 1 patient died
in 1928, i.e. in the second year after treatment.

. 2 patients with carcinoma of the body of the uterus were treated snd both

wero alive at the beginning of 1932, i, 4 years after troatment.



1028,

1930,

1031,
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2 patients with recurrend epithelioma of the cervix wero treated ; both theso
paticnts died in 1929, i.e. the sccond year after treatment.

1 patient with epithelioma of the vaginal wall wos treated. This patient dicd
i 1931, i.e. the fourth year after treatment,

3 patients with carcinoma of the body of the wlerus were treated. Of these:
2 died in 1930 and 1 died in 1929,

4 patients with recurrent epithelioma of the cervir were treated. Of thege:
2 patients wero alive at the beginning of 1932, i.e. 3 years after treatment ;
2 patienta diced in 1930, i.e. in the sccond yonr after trentmont.

2 patients with epithelioma of the vaging were treated. Of these: 1 died in
1929 and 1 died in 1930,

1 patient with epitheliome of the vulva was treated and died in 1031,

1 patient with recurrent epithelioma of the vilva was treated and has not
been traced since.

1 patient with sercoma of the uterus was treated and died in 1930,

2 patients with recurrent epithelioma of the cerviz were treated. 1 died in
1830 and 1 died in 1931

1 patient with epithelioma of the vagina was treated and died in 1031,

2 patients with epithelioma of the vulva died in 1930. Of these, 1 patient
also received X-ray treatment,

1 patient with recurrent epithelioma of the vulva died in 1030,

4 patients with carcinoma of the bady of the wlerus were treated. Of these:
1 died in 1931.

4 patients with recurrent epithelioma of the cerviz were treated. 3 dicd in
1931.

1 patient with epithelioma of the vegine was alive at the beginning of 1932,
2 patients with epithelioma of the vulva were treated. Both these patients
were alive at the beginning of 1932,

1 patient with sarcoma of the uterus and 1 patient with adeno-carcinoma of
the cerviz and malignant ovarian cyst had sub-total hyatercctomy followed
by radium application to vagina., They both remained alive at the beginning
of 1932.

1 patient with carcinoma of Burtholin’s gland was alive at the beginning
of 1932. ’

Disease, TPITHELIOMA OF TUE SKIN.
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ErrrHELIoNA oF THE SKIN (continued)

Stage 1.
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In the first table all patients in whom radium was used in treatment have been
inciuded.

1026. 1 patient who remained well in the beginning of 1932 was treated by
operation and insertion of radium,

1927, 2 patients of whom 1 is untraced and 1 died in the second year were treated
by excision and insertion of radium.

1928, 1 patient who died in the second year waa treated by excision and insertion
of radium,.

1931. 1 patient who remains alive at the beginning of 1932 was treated by ex-
cision and insertion of radinm.,

These 5 patients have been omitted from the tables showing patients treated
by radium divided into stages according o extent of the disease.

1926. 1 patient in Stage II who died in the third year was treated by radium for
post-operative recurrence.

1929, 1 patient in Stage I who died in the same year was treated by radium for
post-operative recurrence,

1930. 1 patient in Stage II of this year was treated by radium and operation and
remained alive at the beginning of 1932,
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Disease. EpiraELIOMA oF THE TONGUE.
Stage. All cases in which radium was used for treatment.
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Errruenioma or THE ToNgUE (continued)
Stage 111
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In the first table all patients in whom radium was used in treatment have been
included,
Of these:
1925, 2 patients were treated by excision and insertion of radinm.
1026, 1 patient was treated by excision and insertion of radium,
1927. 4 paticnts were treated by excision and insertion of radium.

These 7 patients have been omitted from the tables showing patients treated
by radinm divided into stages according to the extent of the disease,

1925,

1926,

1927.

1928.
1029,

1930,

1031.

The patient marked Stage T was treated in 1925 by hemiglossectomy but
had & large recurrence in 3 months and was then treated by radium. The
patient in Stage IIT who died in the first year was treated by radium for a
recurrence following operation. .

1 patient in Stage III who is untraced was treated by radium for post-
operative recurrence.

1 patient in Stage IT who was alive at the beginning of 1932 was treated by
radium for post-operative recurrence. 4 patients in Stage ITI were treated
by radium for post-operative recurrences.

3 patients in Stage ITI were treated by radium for post-operative recurrences.

1 patient in Stage IT who died in the second year was treated by radium for
post-operative recurrence. 1 patient in Stage I1I who died in the third year
was treated by radium for post.operative recurrence.

1 patient in Stage II who remained alive at the bepinning of 1932 was
treated by radium for post-operative recurrence. 1 patient in Stage III
who remained alive at the beginning of 1932 was treated by radium for
post-operative recurrence.

1 patient who remained alive at the beginning of 1932 developed a car-
cinoma of right side of glands of neck in 1931. He received treatment by
surface application of radium for this. 3 months later he developed a large
epithelioma of left side of tongue for which he alse received radium
treatment.
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Discase. EpITHELIOMA OF THE Lip.

Stage. All cases in which radium was used for treatment.
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EritaeLiona oF THE Lip (conlinued)

Stage II1.
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EPITHELIOMA OF THE LIP

Tu the first table all patients in whom radium was used in treatment have been
included.
Of these:
In 1026 1 pationt with fixed glands was treated by excision of the primary lesion
and insertion of radium into the glands. :
In 1927 2 patients were treated by excision and insertion of radium.
In 1929 1 patient was trented by excision and insertion of radium; 1 patient wasg
treated by excision followed by prophylactic surface radiation.
These § patients have been omitted from the tables showing patients, treated
by radium, divided into stages according to extent of the disease.

The 3 patients treated in 1925 all had recurrences after operation. The patient
in Stagoe LLI, 1926, had a recurrence after operation. Both patients in Stage ITI,
1927, had recwrrences after operation. The patient in Stage 111, 1928, had =
recurrence after operation. 1 patient in Stage I and 1 patient in Stage ILI, 1929,
had recurrences after operation.

Disease. Carcivoma of 1HE Froor or TaE MovuTH.
Stage. All cases in which radium was used for treatment.
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Stage 1.
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* In the first table all patients in whom radium was used in treatment have been
included.
Of these:
1926. 1 patient in Stage IIT was treated by diathermy and mdium.
1927. 1 patient in Stage I was treated by disthermy and radiom.
1928. 3 patients, 1 in Stage I and 2 in Stage III, were treated by diathermy and
radium,
These 5 patients have been omitted from the tables showing patients treated
by radium divided into stages according to the extent of the discase.
1927. The patient grouped Stage II was suffering from a recurrence after excision
of what was diagnosed as a carcinoma of the sublingual gland,
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Disease. CarciNoma ofF THE CHEEK (Buccal SURFACE).
Stage. All cases in which radium was used in treatment.
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Stage 111, Treated solely by radium.
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CHEEK {BUCCAL SURFACE)

In the first table all patients in whom radium was used in treatment have been
included.
" Of these:
1925. 1 patient wag treated by diasthermy excision of the growth and radium
tubes were then inserted.
1927, 1 patient had excision of the lesion by diathermy and then insertion of
radium. In 1 case radium was inserted as a prophylactic after operation.
1928. 1 patient had excision of the lesion by diathermy and then insertion of
radium.
These 4 patients have been omitted from the tables showing patients treated
by Tadium divided into stages according to extent of the disease,
The patient of Stage I treated in 1929 developed, in 1930, a reeurrence which
was removed by operation.

Disease. Carcivoma oF THE Townsin, ParLare, AND Favuces.
Stage. All cases in whom radium was used for treatment.
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CarcinoMa oF THE Tonstn, PALATE, AND FavcEs (continued)
Stage 1.
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TONSIL, PALATE, AN FAUCES
In the first table all patients in whom radium was used in treatment have been
included.
Of these:
1625, 1 patient who is untraced was treated by excision and insertion of radium,
1927. 2 puatients both of whom died in the second year were treated by excision
and insertion of radium.
1928. 2 patients both of whom died in the first year were treated by excision and
insertion of radjum.
1930, 1 patient who died in 1930 was treated by excision and insertion of radium.
These 6 patients have been omitted from the tables showing patients treated
by radium divided into stages according to the extent of the disease.
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1928, Of the 3 patients in Stage ITI 2 were treated by radium for post-operative

recurrence.
1929. The patient in Stage I who remained alive at the beginning of 1032 wag
* treated by radium for a recurrence following radium treatment clsowhere,

1930. Of the patients in Stage I1I, 1 who died in the second year was treated by
radium for post-operative recurrence.

1931, Of the 2 patients in Stage II who died as the result of their treatment,
1 died following an anaesthetic for the insertion of radium ; the other patient
had an extensive primary carcinema of the stomach,

"The patient in Stage III who died as the result of treatment died under anncs-
thetic at the conclusion of an operation for the insertion of radium. Tho other
patient in Stage II1 who is dead, died following complete dental extraction 6 wecks
after the completion of radium treatment,

Discase. Carcrnoma oF MAXILLA.
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MAXILLA AND MANDIBLF

1025. In the case of the patient who remaing well in 1932 the diagnosis is uncertain .
The material examined histologically was suggestive of an odontome.

1027, Of the patients treated in this year, } who died in the first year and 1 who
died in the third year were treated by a combination of excision and radium.

1928, All 4 patients treated in this year were treated by a combination of excision
and radium.

1929, 1 of the paticnts treated in this year was treated by a combination of
excision and radium.

1931, 2 of the patients treated in this year were treated by a combination of
excision and radium. 1 of them has died from glandular metastasis,

ALVEQLUS

1926, Of the patienta treated in this year those who died in the second year were
in Stage ITI. The remaining patient was in Stage 1.

1027, The patient who is untraced was Stage I. The other patient Stage III.

1928, This patient was in Stage L '

1929, This paticnt had a recurrence after previous operation and was treated by
excision and ingertion of radium.

GLANDS OF NECK

1925. All potients treated in this year were in Stage ITI. 1 patient who died in
third year was treated by both radium and X-rays.

1028, All patients treated in this year were in Stage III. 1 patient who died in
the second year was treated by both radium and X-rays.

1927, This patient was in Stage 1IT.

1928, This patient was in Stage ITI. He was diagnosed as carcinoma of sub-
maxillary salivary gland,

1929. 3 of the patients treated in this year were in Stage IL 1 of them who was
ain;;rle in the beginning of 1932 was treated by excision and the insertion of
radivm.

1930. 1 of the patients treated in this year was in Stege IT and waa treated by
excision followed by surface radiation. He died in 1931. The remainder
were in Stage 111,

1931, 1 of the pafients treated in this year was in Stage IT and was treated by
excision followed by surface radiation. He was alive at the beginning of
1932. The remainder were in Stage 111,

Disease. CaromnoMa oF THE PAROTID,
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Disease. SARCOMA,
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PAROTID

1 patient was treated with operation and radium, This patient died in 1026,
4 patients were treated by operation and radium. Of these: 2 were well at
the end of 1930 and 1 at the beginning of 1932, the other being untraced.
The remaining 2 died in 1927. 1 patient had radium to recurrence and was
well in 1931,

1 patient was treated by operation and radium for recurrence and died in
1930,

1 patient was treated with radium for a recurrence and was well at the
begirming of 1932.

2 patients were treated by operation and radium and were well at tho

beginning of 1932,
SARCOMA

This year included in the sites affected the ilium, frontal sinus, arm, uterus,
shoulder, maxilla, nbdominal wall, orbit, thigh, larynx, and retroperitoneal
sarcoma. The £ alive at the beginning of 1932 were chondro-sarcoma of the
flium and sarcoma of the orbit, both of whom woere treated by vperation
and radium. Of the remainder: 1 was treated by operation and radium
and the rest by radium only.

This year included in the sites affected, the maxilla, orbit, humerus
(myeloma), ilium, thigh, forearm, tonsil, antrum, tibia, nose, and lympho-
sarcoma. The 2 cases well at the beginning of 1032 were humerus (myeloma)
treated by operation and radium, and sarcoma of the tibia. Of the re-
mainder: 2 were treated by operation and radium, 1 being untraced and the
other died in 1928. £ cnses were recurrences and lived till 1928,

1927. This year included in the sites affected, the tibia, ilium, leg, sternum, orbit,
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and lymphosarcoma and glioma. The 2 cases alive in the beginning of 1032
were glioma and sarcoma of leg. Both were treated by operation and
radium. Of the remainder: 3 were treated hy operation and radium, 1 died
in 1928 and 2 died in 1931. The rest, including a recurrent case, were
treated by radium only.

1928, This year included in the sites affected, the shoulder and mediastinum, arm,

mazilla, humerus, thigh, mediastinum, iliom, neck, nasopharynx, and
Jymphosarcoma, 2 cases, arm and nasopharynx, were alive in 1930 and
the latter alive in 1931, The former was untraced in 1931, Both had been
treated by operation and radium, Of the remainder: 1, s recurrence, was
treated by operation and radium and died in 1929. 2 other cases were
recurrences, 1 being untraced and the other died in 1928,

1929, This year included in the sites affected, the shoulder, pelvis, femur, orbit,

mesentery, humerus, tonsil, tibia, septum, buttock, eye, knee, cervical
vertobra, mediastinum, orbit, and angiosarcoma. Of the 6 alive at the
beginning of 1932, 1 had developed a recurrence, 4 of these had been treated
by radium and operation and 2 by radium only. Of the remainder 8 had
been treated by operation and radium, 1 case was well at the end of 1930
but untraced in 1931,

1030. This year included in the sites affected, the femur, ilium, orbit, and Iymphe-

sarcoms. 3 were treated by operation and radium. Of these 1 is alive a
the beginning of 1832, 1 was treated by radium only. :

1931, This year included in the sites affected, the sternum, femur, skull, abdominal

wall, popliteal space, skin, rectum, orbit, and Jymphosarcoma. 1 case wag
treated by operation and radium and was alive at the beginning of 1932,
2 cases were treated by radivm and X-rays, of which 1 is well and 1 has
8 recurrence. The remainder were treated by radium only.

CARCINOMA OF THE RECTUM

1925, 1 patient who is untraced was treated by excision and insertion of radium,
1926, This patient was treated by excision and insertion of radium.
1927, The paticnt who remained alive at the beginning of 1932 was treated by

excision and insertion of radium.

1028. 1 patient who died in the second year was treateﬂ by radium and excision

was performed later. 1 patient who died in the third year was treated by
rodium for perineal post-operative recurrence,

1630. 1 patient who remained well at the beginning of 1932 was treated by

excision and insertion of radium, 1 patient who remained well at the be-
ginning of 1932 was treated by radium and the rectum was excised later.

Disease. Cancivoma oF THE BrEasT (PRivarY).
Stage. All Stages.
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BREAST (PRIMARY)

1928; Of the 2 patients in Stago 11, 1 developed a reourrence in 1830 and a radical
n}ast%tomy was performed. This patient remained well at the beginning
of 1832.

1020, Of the 4 patients in Stage I, 1 patient who had lesions in both breasts was
later treated by double mastectomy. This patient remained alive at the
beginning of 1032,

1931, 1 patient in Stage LTI who was still alive at the beginning of 1032 was treated
by radium but the growth did not completely disappear and mastectomy
was then performed,
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Disease. CarciNoya or THE BreEasT (RECURRENT).
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BREAST (RECURRENT)

1926. 1 patient who is untraced and 1 patient who died in the second year were
treated by operation and the insertion of radium. 2 patients who died in
the third year and 1 patient who remained well at the beginning of 1932
were treated by the insertion of radium and X-ray therapy.

1927. 1 patient who died in the second year was treated by the insertion of radium
and injection of lead. 1 patient died in the sccond year, this pationt was
treated by radium and X.rays,

1928. 1 patient who died in the third year was treated by excision and the in-

sertion of radium. 1 patient who remained well in 1932 wag treated by
radium and X-rays,



1929,
1530,

1925,
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1 patient who died in the first year was treated by excision and the insertion
of radium.
1 patient who died in the first year was treated by excision and the insertion

of radium.
PENIS

This patient was treated by excision and insertion of radium.

1927, This patient was treated by excision and insertion of radium,
1931. The patient marked ‘Died of Operation® was treated by radium for epithe.

lioma of penia but the growth was not sterilized. A radical operation waa
performed but the patient died,

BLADDER AND PROSTATE

1927. This patient was treated by excision and insertion of radium for carcinoma

1928,
1929,
1930.

of prostate.

This patient was treated by excision and insertion of radiwm for carcinoma
of prostate. 7

In this year 2 patients with carcinoma of bladder were treated by excision
and insertion of radium. 1 died in the first year and 1 died in the second year.
1 patient who remained well at the beginning of 1932 was treated for
carcinoma of bladder by excision and insertion of radium, 1 patient who
died in the third year was treated for carcinoma of prostate by insertion
of radium and X-ray therapy. 1 patient who died in the third year was
treated for post-operative recurtence of carcinoma of bladder.

1931, 1 patient who remained alive in the beginning of 1932 was trested for

carcinoms of prostate by excision and insertion of radinm.

Disease. Carcinoma OF THE LARYNY.
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Disease. CarcivoMa oF THE QESOPHAGUS,
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LARYNX

The patients included in this classification are those who had lesions in the
following situations:
A. Intrinsic 1. Glottic
2. Subglottic
B. Extrinsio 1. Epilaryngeal
2. Valleculz and Epiglottis
3. Pyriform fossa
1928. 1 patient with movable glands was treated by operation and insertion of
radium. This patient is untraced,
1929. 1 patient, who was living at the beginning of 1932, received treatment,
for lesion of epiglottis. No glands were palpable in neck.

All the remaining patients were considered inoperable when treatment by
radium was given.

NASO.-PHARYNX AND PHARYNGEAL WALL

1925, The patient marked living ut the end of 5 years has not been traced since
1930, when he was attending another surgeon.

OESOPHAGUS

1927, 1 patient was classed as ‘myeloma’. This patient died in 1927,

1928, In this year there were 2 postcricoid cases. 1 is untraced, the other died
in 1928,

1929, 2 patients received radium treatment via a thoracotomy operation. 1 died

in 1929 and 1 in 1930. 7 postericoid cases were treated. 5 died in 1929 and
2 in 1930,

1930. 1 postericoid case was treated and died in 1931.

1931. 2 postericoid cases were treated. 1 died in 1931, The other was well at the
beginning of 1932.
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List of Rescarch Cenlres and Local Committees.

The centres taking part in the scheme covered by the foregoing
Report are the institutions named below. Ten of these have continued
to hald fractions of the stock of radium salt entrusted by H.M.
Government to the Medical Research Council for the purposes of
research into its medieal 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 have also been able to draw upon a source
of radiuvm emanation (‘radon’} at the Middlesex Hospital: the salt
required for this has been set aside from the Couneil’s stock, accom-
modation for the work being provided by the eourtesy of the Governor
of the Hospital and expenses by the British Empire Cancer Campaign.
Details of this arrangement were given in the Preface and Appendix
to the Report for 1924 (No. 102),

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 eo-operation of these the Council again take the opportunity
of making grateful acknowledgement.

The Middlesex Hospital, London:

G. Gordon-Taylor, 0.B.E., M.5., B.Se., F.R.CS8.; E. L. Pearce Gould, M.D.,
M.Ch., F.R.C.S.; R. V. Hudson, F.R.C.8.; E. W. Riches, M.C,, M.8., ¥F.R.C8.;
Victor Bonney, M.D., M.8,, B3¢, F.R.CS.; C. P. Wilson, F.R.C.S.; C. K. Lakin,
M.D., FR.C.P., F.R.CS.; J. H. Douglas Webster, M.D.,, M.R.C.P.; T. Izod
Bennett, M.D., F.R.C.P.; A. E. Webb-Johnson, C.BR.E., D.8.0.,, M.B,, F.R.C.8.;
B. W, Windeyer, M.B., F.R.C.3.E. ; Profeasor James McIntosh, M.D.; Professor
E. C. Dodds, M.V.0., M.D., Ph.D.; and Professor Sidney Russ, C.B.E., D.Se.

University College Hospital, London: 4
A. M. H. Gray, C.B.E, M.D., F.R.C.P.; Gwynne Williams, M.8., F.R.C.S.;
Professor A. E. Boycott, D.M., B.8e., F.R.C.P., F.R.8.; Professor T. R. Elliott,
C.B.E., D.8.0.,, M.D., F.R.C.P, F.R.8.;: W. Trotter, M8, F.ROCE, I'R.S.;
Professor C. C, Choyee, CM.G., C.B.E,, M.D,, F.R.C.5.; E. K. Martin, M.S.,
F.RCS.; J. Taylor, O.B.E, M8, F.R.CS.; R. W. A, Salmond, ¢.B.E,,
M.1).; Professor F. J. Browne, M.D., D.8¢,, F.RCB.E., F.C.0.G.; Clifford
White, M.D.,, F.RCP., F.RCS, F.C.0.G.; H. A. Kisch, M.B.,, F.R.CS.;
J. W, MeNee, D.8.0., M.D., D.Sc,, F.R.C.P.; and Professor E. N. da C. Andrade,
D.S¢., Ph.D.

St. Bartholomew’s Hospital, London:

Sir Thomas Horder, Bart.,, K.C.V.0., M.D., F.R.C.P.; Sir Charles Gordon-
Watson, K.B.E., CO.M.G., F.R.C.8.; Professor G. E. Gask, CM.G., D.S.0,,
F.R.C.8.; J. E. H. Roberts, Q.B.E., F.R.C.8.; Geoffrey Keynes, M.D., FRCS.;
J. B. Hume, M.8., F.R.C.8.; G. Grabam, M.I»., F.R.C.P. ; J. D). Barris, U.R.C.P.,
F.R.C.8.; Malcolm Donaldson, F.R.C.8.; W. Douglas Harmer, F.R.C.8.; H. G.
Bedford Russell, F.R.C.8.; N. 8, Finzi, M.B,, DA.R.E.; Walter M. Levitt,
M.B., DM.R.E.; Professor E. H. Kettle, M.D.; W. Girling Ball, F.R.C.S.;
R. G. Canti, M.D.; and Professor F. L. Hopwood, D.S¢.
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King's College Hospital, London:

H. C. Edwards, M.8., F.R.C.8.; W. Gilliatt, M.D., *.R.C.8.; J. B. Hunter,
M.C., M.Ch.,, FR.CS.: V. E. Negus, M.8., F.R.C.5.; R. M. Saunders, M.B.,
Ch.B.; M. §. Thomson, M.D., M\R.C.P.; and G. P. G. Wakeley, F.R.CSS,,
F.RS.E.

St. Peter’s Hospital, London!

J. Swift Jaly, M.D., F.R.C.8.; A. Clifford Morson, F.R.C.8.; F. J. . Barrington,
M.8., F.R.CS.; R. Ogier Ward, M.Ch., F.R.C.8.; J. Alban Andrews, Ch.B.,
F.R.C.S.; and John Sandrey, M.B., Ch.M., F.R.CS.

Marie Curie Hospital, London:

Miss M. M. Chadburn, M.D., B.S.; Lady Barrett, C.H,, C.B.E,, M.D., M.8,;
Lady Briscce, M.B., B.S.; Miss H, Chambers, C.B.E., M.D.; Miss E. Hurdon,
M.D., CM. {Tor.); Professor Dame Louise Mcllroy, D.B.E., M.D., D.Sc.;
Miss E. Magill, 0.B.E., M.B.; Miss L. Martindale, C.B.E, J.P., M.D.; Miss K.
Platt, M.D., B.8.; and Miss M. Rawlins, M.B,, B.S.

St. Mark’s Hospital, London :

P. Lockhart-Mummery, F.R.C.8.; Sir Charles Gordon-Watson, K.B.E., CM.G.,
F.R.C.S.; Lionel E. C. Norbury, O.B.E.,, M.B,, F.R.C.8.; W. B. Gabriel, M.5,,
F.R.C8.; E. T. C. Milligan, 0.B.E., M.D., F.R.CS.; C. Naunton Morgan,
M.B., F.R.CS.; and Cuthbert Dukes, 0.B.E., M.D., M.8c,, D.P.H.

Royal Free Hospital, London:

C. A. Joll, M.S,, F.R.C.8.; L. E. C. Norbury, 0.B.E., M.B., F.R.C.8. ; Professor
Dame A. Louise Mcllroy, D.B.E., M.D., D.Sc.; Miss Dearnley, M.D.; C. E.
Shattock, M.S., F.R.C.8.; Miss E. C. Lewis, M.S., F.R.C.S.; J. Gay French,
M.B., M.8,, F.R.C.8.; H. Haldin Davis, M.D., F.R.C.P., F.R.C.8.; C. B. Heald,
C.B.E, M.I)., M.R.C.P.; and Mrs. H. M. Hill.

5t. George's Hospital, London:

C. H. 8. Frankau, C.B.E,, D.8.0., F.R.C.S.; D. W. Roy, F.R.C:8.; 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, M8, FRCS.; W, Stirk Adams, F.R.C.8.; Ernest Bulmer, M.D.,
M.R.C.P.; E. Ashley Cooper, D.8¢., A.R.C.S. (Lond.); A. B. Danby, F.R.C.8.;
H. B. Keene, D.8Sc.; F. W. Mason Lamb, M.B., Ch.B.; J. B. Leather, M.A,,
M.B.,, B.Ch.,, F.R.CS.E.; G. Percival Mills, M.B., F.R.C.8.; F. 8. Philtips,
B.S¢.; C, A, Raison, M.B., Ch.B., F.R.C.8.; B. T. Rose, B.Sc., M.Ch., F.R.CS.;
R. P. Scott Mason, M.C., F.R.C.8.; F. A. R. Stammers, B.Sc., M.B., Ch.B.,
F.R.CS.; C. G. Teall, M.B,, Ch.B.; A. P. Thomson, M.C., M.D., FRCP.:
Professor H, Beckwith Whitebhouse, M.5., F.R.C.8.; D. L. Woodhouse, D.Sc.;
and E, Musgrave Woodman, M.8., F.R.C.8.

The Royal Infirmary, Cardiff:

Professor Sir Ewen J. Maclean, M.I>., F.R.C.P.; William Martin, M.B., C.M.:
J. W, Tudor Thomas, M.D., ¥.R.C.S8.; G. 1. Strachan, M.D., F.R.C.S.; Professor
A, W, 8heen, C.B.E, M3, FR.CS.; H. A, Scholberg, M.B. ; Cyril Lewis, M.D.,
CM.; J. B. Duguid, M.I).; Owen L. Rhys, M.D.: R. D. Owen, F.R.CS.E.;
J. H. Shaxby, D.Se., F.Inst.P.; Professor R. T. Dunbar, M.A,, Ph.D.; and
R. Armstrong, M.B. :

The Royal Infirmary, Aberdeen:

Sir -_Tohn Marnoch, K.C.V,0., M.B.; M. Connon, M.D.; Professor Robert G.
McKerron, M.D.; D. P. Levack, M.B. A. Mitchell, M.B., Ch.M.; and H. Ross
Souper, M.D. )



APPENDIX IT 59
The Irish Radium Committee, Dublin:

Sir Edward C. Bigger, M.D.; Professor W. E, Adeney, D.8c.; Professor A, F.
Dixon, M.B., Se.DD.; Sir John P, Griffith, M.A.L; Professor J. Joly, Se.D.,
F.R.S.; R. J. Moss, F.LC.; Professor J. M. O'Connor, M.D.; and Professor
R. J. Rowlette, M.D,

(The selt 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, and by
Mr. Geoffrey Jefferson, F.R.C.S., Royal Infirmary, Manchester.

The radium lent to the Council last year by the National Radium
Commisgion has been allocated to the Scottish Branch of the Medieal
Women’s Federation, Edinburgh, the Royal Free Hospital, London,
and to the Strangeways Research Laboratory, Cambridge. Fractions
of it have also been lent for purely experimental work in Professor
D. P. D. Wilkie’s Department, at Edinburgh, and by Dr. Muriel
Robertson at the Lister Institute, London.

Printed under the autbority of His Mayesry’s SramionNery Orrioz
by Joux JounsoN, at the University Press, Oxford

(1139). Pa. 19508. Wt. 10620. 678. 1000. 10/32. Q.U.P.
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(Formerly Medical Research Commiliee, National Health Insurance.)

LIST OF PUBLICATIONS

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

October, 1932,

The following publications relating to the work of the Mediea) Research Council can

be purchased directly from H.M. Stationery Office, ot the following addresses:

Adastral House, Kingsway, London, W.C. 2; 120 George Street, Edinburgh; York

Street, Maonchester; 1 5t. Andrew’s Crescent, Cardiff; 15 Donegall Square West,
Belfast: or through any bookseller,»

In addition, numerous memoirs upon work nided by the Medical Researeh Council have

appeared in Seientific Journals : particulars of these may be seen in the Annual Heports.

ANNUAL REPORTS
Medical Hesearch Committee, Nos, 1-5, 191415 to 1018-19,
Medical Research Council, 1919-20 to 1820-30.
(Price of each report from 18201 to 1025-8, 88,04, (3. 84.); from 19287 to 1928-D,
3s, (%2.24d.); 192980 and 193081, 25, 6d, (28. 8d.).)

SPECIAL REPORTS, &c.
Alcohol ¢

No. 31. Alcohol: its Absorptionintoand Disappearance from the Blood under different
conditions. By E. Mellanby. [1919.] Out of prind.
No. 84. The Influence of Alcohol on Manual Work and Neuro-muscular Co-ordination,
By H, M, Vernon. [1019.] 29, (2s.14.).
No. 56. The Effects of Alcohol and some other Drugs during Normal and Fatigued
Conditions. By W. McDougalland May Smith. [1920.] 1s.(1s. 14.).
No. 168, Aleohol and Inheritance: An Experimental Study. By F. M. Durham and
H. M. Woods. [1982.]) 1s. 84d. ‘
(Book). Alcohol : its Action on the Human Organism, Second Edition. [1824.]
13, paper covers, 1s. 6d, ¢cloth bound.
Anaerobic Bacteria : see Wounp INFECTIONS,
Animals, Diseases of :
No. 121. Borna Disease and Enzootic Encephalo-Myelitis of Shecp and Cattle. By
8. Nicolau and L. A, Galloway, [1928.] 8s. (55 24d.).
Bacteriology (MscELLANEOUS) !
No. 35, The Reaction of Culture Media, by 8§, R.Douglas,J. W.H. Eyre, P, P, Laidlaw,
and C.G.L. Wolf. Second Edition, revised by P. P, Laidlaw, [1027.] ¢éd. (7d.).
No. 49, On the Destruction of Bacteria in Milk by Electricity, By J. M. Beattie and
F.C, Lewis. [1920.] Out of prinl.
No. 51. The Laboratory Diagnesis of Acute Intestinal Infections,including the Principles
and Practice of the Agglutination Tests. By the Committee upon Pathologicnl
Methods. [1920.] 4s.64. (43.8d.).
Na, 64. Catalogue of the National Collection of Type Caltures. Third Edition, [1931.)
2g, (23, 1d.).
No. 169. The Haemolytic Streptococei: Their Grouping by Agglutination. By F, W,
Andrewes and Ethel M. Christie. [1932.] 1s. 34, (15, 44d.).
See alzo SUrceRY (No, 188).
A SvsTEM op Bacremionosy sN RevrarioN To MEDICINE, (See p. x.)
Blood Physiology :
No, 72. The Acid-base Equilibrium of the Blood. By the Haemoglobin Committee,
{1923.) 2s.(2s.1d.).
See also SHOCK, SURGICAL.
Borna Disease: see Avivats, DiSEASES or.
* Por oversens agencies see p. [X.




Special Reports—continued.

Brain Surgery: see SURGERY,
Bright's Disease: sc¢ NEPRRITIS,
Burns: X
No. 141. The Tannic Acid Treatment of Burns, By W. C. Wilson, [1929.] 1s, (1s. 1d.).
Cancer !
No. 89, An Investigation into the Statistics of Cancer in Different Trades and Profes.
gions. By Matthew Young end W. T, Russell. [1926.] 1ls. 8d.(1a.74d.).
See also Raprum,

Catgut: see Surcery (No. 188).

Cerebro-spinal Fever !
No. 2. Report of the Special Advisory Committee upon Baoteriological Studies of
Cerebro-spinal Fever during the Epidemic of 1915, [1916.] Out of print.

No. 8. Bacteriological Studies in 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, [1917.] Out of prins.

No. 17. (1.) A Report upon the Seasonal Qutbreak of Cerebro-spinal Fever in the Navy
at Portsmouth, 1916-17. By Paul Fildes and 8. L. Baker. (Il.) The Treatment of
Cerebro-spinal Meningitis by Antimeningococcus Serum at the Royal Naval Hospital,
Haslar, 1915-16-17, By G, P, Adshead, [1918,] 22, éd. (2s. 84d.).

No, §0. Cerebro-spinal Fever, Studies in the Bacteriology, Preventive Control, and
Specific Treatment of Cerebro-spinal Fever among the Military Forces, 1915-19, By
M. H, Gordon and others. [1920.] 4s. (4s. 3d.).

No. 124, The Meningococcus. By BE. G. D. Murray. [1920.] Bs. 6d. (8. 83d.).
Chermnotherapy: see STREPTOCOCCAL INFECTIONS.

Child Life {ANTENATAL and POSTNATAL INVESTIGATIONS) !

No. 10. The Mortalities of Birth, Infancy, and Childhood. By A, K. Chalmers, W. A.
Brend, L. Findlay, and J. Brownlee. {1018.] 1s, 8d. (15, 744.).

No. 74. TheRelation between Home Conditions and the Intelligence of Schoo] Children.
By L., Isserlis. [1923.] 1s. (13 1d.).

No. 81, The Effect of Maternal Social Conditions and Nutrition upon Birth-weight and
Birth-length. By M. Bruce Murray, {1924.] 1s. (11 14.),

No. 82, Maternal Syphilis as a cause of Death of the Foetus and of the New-born Child,
By J. N, Cruickshank, [1924.] 1s. 6d. (13, 73d.).

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, [1924.] 2s. 6d. (2s. Tid.).

No, '101. Poverty, Nutrition, and Growth : Studies of Child Life in Cities and Rural
D:stn(-wts ofé dS;zotland. By D. Noél Paton, Leopard Findlay, and others, [1928.)
105, {102, 43d.).

No, 108, A Clinical and Pathological Study of 1,673 Cases of Dead-Rirths and Neo-natal
Deaths. Compiled by E.L. Holland and J, E, Lane-Claypon. [1926.] 8s. 84. (33.74d.).

No. 114. Social Conditions and Acute Rheumatism. [1927.] 2s. 6, (23. 8d.).

No. 117. The Toxaemias of Pregnancy : A Clinical and Biochemical Study, By J, N,

Cruickshank, J. Hewitt, and K. L, Couper. [1027.] 4, (43. 2d.).
No(. 118(.i )The Cause of Foetal Death in 144 Cases. By A. C. Palmer. [1928.] 3s.
3. 2d. ) .
N?. 145{:11 )'l‘he Causes of Neo-natal Death. By J. N. Cruickshank, [1930.] 13, 6d.
Is. 74d.).
Ne. 157, Nutritions] Anaemia in Infancy: The Influence of Iron Deficiency on Infant
Health. By H. M, M. Mackay, L. Goodfcllow, and A. Bradford Hill. [1931.] 2g. (2s.24d.).

Nol. 1((312 ;?ée)lligenueand Disease, By Shepherd Dawsen assisted byJ. C. M, Conn. [1831.]
8. (18 1§d.).

No, 171, Facial Growth in Children, with Special Reference to Dentition. Part I by
Corisande Smyth. Part II by Matthew Young. [1932.]

See also NurniTioN; RICKETS.
Dental Digsease ;

No.70. TheStructure of Teeth in relation to Dental Disease. By J. Howard M
(1022.] 2s. (28, 1d.). y ey

s
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Special Reports—continued.
No. 97. The Incidenoeof Dental Diseasein Children, By the Committee for the Investi-
gation of Dental Disease. {1925.] 1s. 6d. (1s. T4d.).

No. 140. Diet and the Teeth: An Experimental Study, Part 1. Dental Structure in
Dogs. By May Mellanby, [1920.] 17s. 8d. (18s.).

No, 153, Diet and the Teeth: An Experimental Study. Part II, A, Diet and Dental
Disense, B, Diet and Dental Structure in Mammals other than the Dog, By May
Mellanby. [1830.] 2s. 64, {2y, 8{d.),

No, 139, The Influcnee of Diet on Cories in Children's Teeth (Interim Report), By the
Dental Cormittee. [1931.] 6d. (7d.). '

See also Caiup Lire (No. 171).
Diphtheria :
No.115. The Prevention of Diphtheria. By J.Graham Forbes. [1027.] 2s. (20, 1§d.}).

{Book). Diphtheria: its Bacteriology, Pathology,and Immunology. By theBocterio-
togical Committee. [1928.] 12s. td. (13s. 3d.).
8se also ErinEMiovosy (No. 75), StariaTics (No, 137),
Dysentery:

Reports upon Investigationsin the United Kingdom of Dysentery Cases received from the
Eastern Mediterranean t—

No. 4. 1. Amoebic Dysenteryand the ProtozoologicalInvestigntion of Cases and Carriers.

By Clifford Dobell, [1617.] Oul of print,
No. 5. Il. Report upon 878 Cases of Bacillary Enteritis. By L, Rajchman and G. T,
Western., [1017.] Oul of print,

No. 8. III. 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
8. R. Douglas and L. Colebrook. [1917.] 4y, 6d. (44, Td.)

No. 7. V. Report upon 2,360 Enteritis * Convalescents' received nt Liverpool from
various Expeditionary Forces. By E. Glyon and others. [1918,] 2s, (29, 2d.),

No. 15, A Study of 1,800 Convalescent Cases of Dysentery from Home Hospitals ¢ with
special reference to the Incidence and Treatment of Amoebic Dysentery Carriers. By
Clifford Dobell, H, 8, Gettings, Margaret W. Jepps, and J. B. Stephens. [1018.]
1a. 8d. (18, 4d.).

No. 28. A Contribution to the Study of Chronjeity in Dysentery Carriers, By W,
Fletcher and Doris L. Mackinnon. [1919.] 9d. (104d.).

No. 30, An Iovestigation 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 Macedonia,
By L. 8. Dudgeon and others. [1910.] 8s, (35, 184.).

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

See also Foop PoisoNing,

Encephalitis !

No. 108, The Sheilleld Outbreak of Epidemic Encephalitis in 1924, [1026.] 1, 94,

(1s. 104d.). ‘
Enteric Infections:

No. 9. A Report upon the Use of Atropine as s Diagnostic Agent in Typhoid Infections,
By H. F. Marris. [1917.] 14, (1s.1d.).

No. 48, A Report on the probable Proportion of Enteric Infections among Undiognosed
Febrile Cases invalided from the Western Front since October 1916. By W. W, C,
Topley, 5, G, Platts, and C. G, Imrie, [1920,] 3s. (34. 14d.).

See also BacTeriorocy ; Foop PoisoNiNg,

Epidemiology ;

Noa. 75. The Schick Test, Diphtheria sod Scarlet Fever. By 8. F. Dudley. [1925.)

1a. (15. 14d.).

HT



Special Reports—continued.

No. 111. The Spread of Droplet Infection in Semi-isolated Communities. By S. F,
Dudley, [1926.] 1s, 64, (1s.744.).

No.120. An Inquiry into the Relationship between Housing Conditions and the In-
cidence and Fatality of Measles, By J. L, Halliday. [1928.] 1s.(1s.1d.}.

See also SMALL-POX ; STaTISTICS ; TUBERCULGSIS § ete.

Flying, Medical Problems of !

Reports of the Air Medical Investigation Committee

No, 28, The Sense of Balance and Stability in the Air. By Heary Head, {1919.]
9d. (10d.). {Included in No, 53.)

No, 37. 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. {1818.} 15 (1s. 14.).

No.,53, The Medical Problems of Flying (including reporis on oxygen want, selection
of candidates for flying, sense of balance, and Alying strain), [1020.] 6s. (65, 4d.).

No. 84. The Application of the Air Force Physical Efficiency Tests to Men and Women,
By L, D. Cripps, [1924,] 13, 6d. (18, T4d.).
Food Poisoning:
No. 24. A Report on the Investigation of an Epidemic caused by Bacillus aertrycke,
By H, Marrian Perry and H, L, Tidy. [1019.] 94. (104d.).

No. 1. An Investigation of the Salmonella Group, with Special Reference to Food
Poisoning. By W. G. Savage and P, Bruce White. [1925.] 8s. 6d, (24, 8d.).

No. 92. Food Poisoning : a Study of 100 Recent Qutbreaks, By W, G, Savage and
P. Bruce White, [1925.] 2s. 6d. (25, 8d.).

No, 103, Further Studies of the Salmonella Group. By P, Bruce White. [1926.)
58, (55, 244.).
Goitre:
Neo. 154. Todine Supply and the Incidence of Endemic Goitre. By J, B, Orr. [1981.]
4d. (5d.) See also NurmiTion (Ne, 123),
Haemoglobin: see Broob.
Hearing:
No. 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. IL Some Factorsin
Auditory Localization. By H. E. O. James and Marion E. Massey, [1932,] 1s, (1s.14d.).

Heart:
No. 8, Report upon Soldiers returned as Cases of *Disordered Action of the Heart’

(D.A.H.), or Valvular Disease of the Heart, By Sir Thomas Lewis, [1017.]
1e, (18, 1d ).

No. 147. The Elcctrocardiogram. By W. H. Craib. [1950.] 1s. 8d. (19, 4}4d.).
Industrial Health:

The Annual Reports of the Industria)l Health {formerly Fatigue) Research Board, and
special reports oo particular subjects, are published for the Council in separate series.
The subjecta dealt with include accident causation, rest pauses, speils of work,
movement study, vocational selection, and problems of particular industries, A
list can be supplied on application to the Secretary of the Board, 88 Old Queen Street,
Westminster, 5.W. L.

Influenza:

No. 36. Studiesof Influenza in Hospitals of the British Armiesin France, 1918, [1918,]

8s. ¢d. (85, 8d.).

No. 63. Studies in the Aetiology of Epidemic Influenza. By J. McIntosh, [1922.]
23, 6d. (25, 7d.).

Jaundice:
No. 113, Spirochaetal Jaundice, By G. Buchanan, [1927.] 4s. (45 2d.).
Light Treatment:

No. 181, Irradiation and Health. Two Experimental Studies., By Dora Colebrook,
(1020.] 1s. 6d. (18, 7d.)
Malaria : see QuiNing.
iv



Special Reports—continued,

Maternal Mortality ; see Camo Lire and STREPTOCOCCAL INFECTIONS,
Measles: sce ErtpemioLocy (No, 120),
Miners' Dietaries ; see NuTrITiON,
Miners' Diseases, etc.!
No. 89. Report on Miners’ * Beat Knee’, * Beat Hand *, and * Beat Elbow®, By E, L,
Collis and T, L, Llewellyn. [1924,] 1s. 6d. (18.7d.).
See also Jaunpice (No.113).
Miners’ Nystagmus : see Vision,
Nephritis :
No. 43. Albuminuria and War Nephritis among British Troops in France, By H.
MacLean. [1919.] 2s.6d, (23, 8d.).

No. 142. A Classification of Bright’s Disease. By Dorothy S. Russell, [1928,]
83, 6d, (85, 10d.),

Nerve Injuries :

Reports of the Committee upon Injuries to the Nervous System 1—

Nu.54. The Dingnosisand Treatment of Periphern]Nerve Injuries. [1920.] 24.(2s.14d.).

No. 88. Injuries of the Spinal Cord and Cauda Equina. [1924.) 1s.6d.(18. 7}d.).
Nutrition :

No, 13. Ap Enquiry into the Composition of Dietaries, with specinl reference to the

Dietaries of Munition Workers. By Viscount Dunluce and Major Greenwond.
Ou! of print,

No. 87. Report on the Nutrition of Miners and their Families. By the Committee upon
Quantitative Problems in Human Nutrition, [1924.] 1s. 8d. (1. 4d.).

Nt:(té lﬂvﬁéd ?iets for Boysduringthe SchoolAge., By H.C, Corry Mann. [1920.] Z2a, 64,
5.74d.}. .
No. 1238. Iodine in Nutrition: a Review of Existing Information. By J. B. Orr and
L. Leitch. [1929.] 2s. 6d.(2s. 8d.). See alse Gorrne (No. 154). '
No.135. The Carbohydrate Content of Foods. By R.A.McCanceand R. D, Lawrence,
(1929.] 2. (2s. 1§d.).

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

No, 151. A Study in Nutrition. An Inquiry into the Diet of 154 Families of St. Andrews.
By E. P. Cathcart and A. M. T'. Murray, assisted by M. 8hanks. {1931.] 1s.(1s. 14d.).

No. 155, Studies of Nutrition : The Physique and Health of Two African Tribes. By J. B,
Orr and J. L. Gilks, {1931.] 23, (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. [1831.] 1s. (15, 1}d.).

No. 165, Studies in Nutrition. An Inquiry into the Diet of Families in Cardilf and
Reading. By E, P, Catheart and A. M. T, Murray, assisted by M. Shanks, [1982,) 6d, (7d.).

No, 167, Vitamins: A Survey of Present Knowledge. By a Committee appointed jointly
by the Lister Institute and Medical Research Council. [1832.] @s. 84. (74, §d.).

No. 175, Vitamin Content of Australian, New Zealand and English Butters. By
M. E. F. Crawford, E. Q. V. Perry, and 8, 5, Zilva, [1932.]

See also Caiup Lire ; Rickers; Denrar Disease,

Pituitary Extract : sce STANDARDS.
Preumonia ;

No. 79. Bacteriologicaland Clinical Observations on Pneumeonie and Empyemata, with
special reference to the Pneumoeoceus and to Serum Treatment. By E. E. Glyon and
Lettice Digby, [1928.] 5a.(5s.8d.).

Pneumothorax, Artificial : see TuBERCULOSIS,

Print, Legibility of : see¢ Vision.
Protozoan Infections :
No. 59, A Reporton the Occurrence of Intestinal Protozoain the inhabitants of Britain,
By Clifford Dobell. [1921.] 2a1.(2s.14d.).
Psychology : :
No. 170, Studies in the Pasychology of Delinquency. By G. W, Pailthorpe. [1032.]

25, (23, 2d.) .
v



Special Reports—continued.
Quinine !
No. 96. Clinica) Comparisons of Quinine and Quinidine, By the Committee upon
Cinchona Derivatives and Malaria. [1925.] 1s.(1s.1d.).
Radium :
No. 62, Medical Uses of Radium : Studies of the Effects of Gamma Rays from alarge
Quantity of Radium. By various authors. [1922.] 83, (3s.3d.).
No. 90. Medical Usesof Radium : Summary ol Reports from Research Centres for 1923,
[1924.] 1s.(18.1d.).
No. 102, Ditto for 1924, [1926.] 1s.64d.(1s.7d.).
No. 112. Ditto for 1025, [1926.] 1s.8d.(14.44d.),
No. 118, Ditto for 1926, [1927.] 1a. (1s. 1}d.).
No. 126. Ditto for 1027, [1928.] 1s (18, 144.).
No. 144. Ditto for 1928. (1920.] 1ls.(1ls. 1d.).
No, 150, Ditto for 1029, [19830.] 98d.(10d.).
No. 160, Ditto for 1930, [1931.] 1s. (1s. 1d.).
No, 174. Ditto for 1931, [1932),
Rheumatism : see CuiLp Lire (No, 114),
Rickets :

No. 20. A Study of Social and Economic Factors in the Causation of Rickets, with an
Introductory Historical Survey. By L. Findlay and Margaret Ferguson. [1918.]

Out of print.
No. 61. Experimental Rickets, By E, Mellanby, [1921,] 4s.(4s.2d.}.

No. 68. Rickets: the Relative Importance of Environment and Diet as Factors in
Causation. By H. Corry Mann, [1822.] 2s. 8d. (2s.7§d.).

No. 71. The Aetiology and Pathology of Ricketsfrom an experimentalpointof view. By
V. Korenchevsky. [1922.] 4s, (45.384.).

No. 77. Studies of Ricketsin Vienna, 1819-22. [19238.]) 7s.6d, (7s.104d.).

No. 08, Experimental Rickets: The Effect of Cereals and their Interaction with other
factors of Diet and Environment in producing Rickets. By E. Mellanby. [1925,]
8s. 6d. (32.84.). .

Salvarsan; scc VENEREAL DISEASES ; STREPTOCOCCAL INFECTIONS; STANDARDS, Bro-.
LoGical: (No, 128),
Scarlet Fever: see Starisrics (No. 187),
Scurvy : see Nurnirion (No, 146).
Shock, Surgical !
Reports of the Committee on Surgical Shock and Allied Conditions:—
No. 25. Wound-Shock and Haemorrhage. [1919.] 4s. (4s, 54d.),
No. 26. Traumstic Toxsemia as a Factor in Shock, [1919.] 1s.(1s. 1d.).
No. 27. Blood Volume Changes in Wound-Shock and Primary Haemorrhage. By
N. M. Keith. [1919.] 94d.(104.).
Small.pox :
No. 88, Studies of the Viruses of Vaccinia and Variola. By M. H. Gordon. [10%25.)
8. 6d. (33, 8§d.). '
No. 108. Small-pox and Climatein India : Forecasting of Epidemies. By SirLeonard
Rogers. (1926.] 2a. (23, 13d.).
No. 143, Diagnostie Value of the ¢ Vaceinin Variola® Flocculation Test. By W. L.,
Burgess, James Craigie, and W. J. Tulloch, [1929.] 1s. 8d. (13 44d.),
No. 156, Further Investigations on the Variola-Vaccinia Floceulation Reaction. By
James Craigie and W, J, Tulloch, [1981.) 3s. (82, 214d.).
Bpinal Deformities: see Surcery (No, 161),
Standards, Biological :

No. 80, 1. Pituitary Extracts. ByJ. H,Burnand H. H.Dale. [1022.] 15, 6d.(1s. 7d.)

No. 128. II. Toxicity Tests for Novarsenobenzene (Neosalvarsan), By F. M, Durham,
J. H. Gaddum, and J, E. Marchal. [1020.] 1s. 9d.(1s.10d.).

See also Venerear DisEAses (No. 44) and Nutrition (No. 158).
vi



Special Reports—continued,

Statistics (MiscELLANEOUS),
No. 18. A Reporton the Causes of Wastage of Labourin Munition Factories. B
Greenwood. [1918,] 1a.6d. (1s,74.). B y Major
No. 60. The Use of Death-ratesas a Mensyre of Hygienic Conditions. By John Brownlee.
[1922.] 8s.(3s.144d,).
No. 95. Internal Migration and its Effects upon the Death-rates: with Speeial Refer-
ence to the County of Essex. By A. B. Hill. [1925.] 8s. 6d, (33, 8d.).
No, 187, Secarlet Fever, Diphtheria, and Fotetic Fever, 1885-1914: A Clinical-Statistical
Study. By E.W. Goodall, M. Greenwood, and W. T. Ruasell. [1920.] 24, (5. 1§d.).
Streptococeal Infections:

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

Surgery. :
No.125. A Study of Intracranial Surgery. By H. Cairns. [1920.] 8s. (8s. 24d.),

No.138. The Preparation of Catgut for Surgical Use, By W.Bulloch, L. H. Lampitt,
and J. H. Bushill. [1620.] 4s. (45 8d.).

No. 161, The Intervertebral Discs. Observations on their Normal and Morbid Anatomy
in relation to certain Spinal Deformities. By O. A. Beadle. [1931.] 2s. (29, 24.),
See also Bunns; SHOCK, SURGICAL.

T.N.T. Poisoning : .

No. 11. The Causation and Prevention of Tri-pitro-toluene (T.N.T,) Poisoning, By
Benjamin Moore. [1917.] 1s (1s.14d.). .

No. 58, T.N.T. Poisoning and the Fate of T.N.T. in the Animal Body. By W. J.
(O’Donovan and others. [1921.] 3s.(3s.134d.).
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No. 46, Anlnvestigationinto the Epidemiology of Phthisisin Great Britsin and Ireland,
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(1922.] 2s. 6d. (25.84.).
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Health Committee, By H, Vallow, [1923.] 6d.(7d.).

No. 83. Tuberculosis of the Larynx. By Sir 8t. Clair Thomson. [1024.] 2s.6d,
(25. 8d.).

No. 85. An Inquiryinto the After-Historiesof Patientstreated at the Brompton Hospital
Sanatorium st Frimley, during the years 1005-14. By Sir P, H.-8. Hartley, R, C,
Wingfield, and J. H, I, Thompson. [1924.] 1s, 64, (15 7d.).

No. D4. Tuberculin Tests in Cattle, with special reference to the Intradermal Test, By
the Tuberculin Committee. [1925.] 8s. (3s. 34d.).

No. 122, The Intradermal Tuberculin Test in Cattle: Collected Results of Experience.
By J. B. Buxton and A, $. MacNalty. [1928.] 1s.6d. {15, 74d.).

No. 149, Tubereulosisin Man'and Lower Animals, By H. H. Scott. [1030.] 4s.(4s.44d.).

No. 152. Studies of Protection against Tuberculosis: Results with B, C. G, Vaccine in
Monkeys. By A.Stanley Griffith, [1031.] 9d. (104d.).

No. 164, The Value of Tuberculin Tests in Man with special reference to the Intra-
cutancous Test. By P, D’Arcy Hart. [1932.] 2s. (23, 2d.),

No. 172. Tubereulous Disease in Children: Its Pathology and Bacteriology. By J. W. 8.
Blacklock. [1932.] 8+. (83, 8d.).

Venereal Diseases:
No. 14. The Wassermann Test. By the Committee upon Pathologieal Methods, 1018,

Reprinted. [1921.) 1s, (15, 1d.).
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No. 19. The Laboratory Dingnosisof Gonocoecal Infections. Methodsforthe Detection
of Spironema pallidum. By the Baeteriological Committee. New Edilion. (1923.]
1s. 6d. (18. 734.).

Na. 21. The Diapnostie Value of the Wassermann Test, By the Committee upon
Pathological Methods. [1018.) Out of print.

No, 23. An Analysis of the Results of Wassermann Resctions in 1,435 Cases of Sypbilis
or Suspected Syphilis, By Paul Fildes and R, J. G. Parnell, [1919.] 2s.(2s.1d.).

No. 41. (L) AnInvestigationintothe Ultimate Results of the Treatment of Syphilis with
Arsenical Compounds, By Paul Fildes and R. J. G, Pamnell. (IL) A Clinical Study
of the Toxie Reactions which follow the Intravenous Administration of * $14°. By
R. J.G. Parnell and Paul Fildes. [1919.] 2s.(2s,14d.). ]

No. 44. Reportsof the Special Committee upon the Manufacture, Biological Testing,and
Clinica! Administration of Salvarsan and of its Substitutes, I, [1919.] 1s.(1s 1d.).

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

No. 47. The Accuracy of Wassermann Tests,applied before and after death, estimated by
Necropsies. 1. The Wassermann Test applied before death, By H, M. Turnbull,
(1920.] 2. 6d. (23, 7T4d.).

No. 55, (I.) Kesults of the Examination of Tissues from Eight Cases of Death following
Injections of Salvarsan. By H. M. Tumnbull, (IL) The Influence of Salvarsan
Treatment on the Development and Persistence of Immunity, as indicated by Measure.
mentsd of Apglutining, By E. W. Ainley Walker. [1920,] 84, (3s.144.)

Ng, 66, Toxic Effects following the Employment of Arsenobenzol Preparations. By the
Salvorsan Committee, [1022.] 23, (2s. 13d.). .
No. 78, The Serum Diagnosis of Syphilis: The Wassermann and Sigma Reaction

compared. [1023.) 53, 6d, (53, 94.).

No. 107, The Effect of Treatment on the Wassermann Reactionsof Syphilitic Patients,
By E. E. Glyon, R. E, Roberts, and P. M. Bigland. [1026.] 33, 84, (33, 8d.).

No.129. The Wassermann Test. Technical Details of Ne. 1 Method M.R.C.{Modified).
By E. J, Wyler, [1920.] 94d.(10d.).

No. 132, The Treatment of Syphilis: A Survey of Records from St. Thomas's Hospital,
By L. W. Harrison, [1028.] 2s.(2s.13d.).

Yentilation, etc. :

No.32. TheScience of Ventilation and Open-air Treatment. Part I, By Leonard Hill,
(1919.] 104, (105, 534.).

No. 52. TheScience of Ventilation and Open-air Treatment, Part11, By Leonard Hill,
[1920.] 6s.(632.4/4d.).

No, 78. The Kata-thermometer in Studies of Body Heat and Efliciency. By Leonard
Hill and others. [1923.] 5s. (55.23d.).

No. 100. Methods of Investigating Ventilation and its Effects, By H. M. Vernon and
others. [1926.] 2z (2s5.1}d.).

Vision !

No. 85, First Report of the Miners’ Nystagmus Committee, [1922.) Out of print.

No. 80. Second Report of the Miners’ Nystagmus Committee. (1923,) 94.(104.).

No.110. The Legibility of Print. By R, L. Pyke, [1920.] 4s, (4s.2d.).

Reports of the Committee on the Physiology of Vision:

No;)‘w-i; I). [lumination and Visual Capacities. By R.J. Lythgoe, [1828.] 2s. &d.
(23, T3d.).

No. 127, II. Dark Adaptation (3 Review of the Literature). By Dorothy Adams,
(1029.) B&s, (53, 214.).

No. 180, IIL Two Studies in the Psychology of Reading. By M. D. Vernon and
R. W, Pickford. [1929,] 2. (29, 13d.).

No. 183. 1V, Experiments on Binoeular Vision, By N, M. 8. Langlands. {1929.]
23, 6d, (2s. Bd.),

No. 134, V, The Aduaptation of the Eye ¢ its Relation to the Critical Frequency of

F_Ii-_::ker. By R.J. Lythgoe and K, Tansley, [1929,] 2s.6d. (2, 73d.).
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No. 186, VI, Some Experiments on Peripheral Vision. By Myer Salaman. [1020.)
2s. 6d. (25, 7d.).
No. 1398, VII. A Redeterminstion of the Trichromatic Mixture Data, By W, D.
Wright. [1929.) 1s, 8d.(ly, 4d.).
Noi) dlﬁo dYIII. The Movements of the Eyes in Reading, By M, D, Vernon, [19830.]
N{:ilef& )Ix Psychological Factors in Peripheral Vision. By C.C. Grindley. [1082.) 1a,
8. 1d.
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