M SES2

b4

AN EXAMINATION OF CERTAIN CANCERS OF THE MOUTH

AND SOME ADJACENT STRUCTURES, WITH REGARD T0

THEIR TREATMENT BY RADIOTHERAPEUTIC MEANS, IN-
CLUDING THE USE OF MASSRADIUM AND RADIUM BEAM (v~ "=,
THERAPY. €?~

5-11. 5, \s;
NGRS )
o I’?«.“"’?’"!&‘f-

* & 8 e8¢t 0re

By John Mayo, M.B., B.8., Adelaide,
F.R,.C.8., Edinburgh, F.R.A.G.S.



CONTENTS

Scope of thesals.

Cancers of the mouth.
Of the larynx.
Radium beam therapy.

HMasgs radlation.

Difficulties,.

History of Radiotherapy.

Discovery of radlo activity.
Application to therapeutic purposes,
Advances,

Early clinics,

Renascence of radlotherapy.

The action of the Federal Government.
Physical dosage unit,

Tumour grading?

The limitations of surgery.

Cancer of the Lip.

A briefl comment.

Cancer of the Larynx.

The work of Coutard.

The work of Lederman and Mayneord.
Report on Beam Therapy.
Fenestration,

Concentrated radiotherapy.

Cases at the c¢linie,

Age distribution,

Incidence.

Site of growth,
Symptoms.



2.

The Larynx (continued)

Duration of symntoms,

Case treated with radium moulds,
Results.

Dosage.

Disabilitles of the eclinic,
Complications of treatment.

Cancer of the Tongue.

Cases at the clinic,

81%e of growth,

Age distribution.
Incidence,

Results,

Dosage.

Problems of treatment.,
Symptons.

Duration of symptoms,
Cases treated with X ray.

A cage treated with radium beam therapy
(Middlesex Hospital)

Hax Cutler's concentrated radiotherapy.
His results,

A small radium unit,

Cancer of the tongue in my private practice.
Resulta. _
Cancer of the tongue in a pregnant woman,
Sex ratio.

Il11-fitting dentures.

Age d4istribution.

Dissection of glands,

Outlook,

Preparation of the mouth,.

Results of previous years at the clinie,
Untraced cases.

Survival rate,



"m"
d

3.

Cancer of the floor of the mouth.

Age distribution,
Duration of symptoms.
Symptome.

Stage of growth.
Mode of treatment.
Disséction of glands,
Results,

Dosage,

Cancer 5 the Tonsil.

Age distribution,
Results,

Mode of treatment,
Symptons,

Duration of symptoms.
Dosage,

Coutard and X rays.

Berven's mode of treatment,

Cancer of the Palate,
Age diastribution.
Site.
Results,

Mode of treatment.
Symptoms.

Duration of symptonms,
Doasage,

Cancer of the buccal surface of the Cheek,

Ages,
Results.

Mode of treatment and dosage.
Symptoms.
Duration of symptojs.



4.

Telecurietherapy and mass radium.

Introduction.

History of beam therzpy units.

Establishment of beam therapy research in England,
The need for physiocists,

Treatment of glands,

Sunmary of results.

Heavy radium moulds.

Caseas, -

Disadvantages of large moulds,

Comparison of large moulds and beam therapy.
Posslbilities of deep X ray.

Volume dosage.

The technigue of treatment.

Conséruction of moulds.

The question of blopsy.

The importanc:e of palpation.

Poasible factors in the production of mouth cancer.

General principles; the planning of treatment.

Organization of the department,

Summary and conclusion.

Bibliography

Isodose curves,

incidence curves.

Reprints.
"Some Aspects of Modern Treatment by Radium",

"Sarcoma of the Skull in an Infant®.



The Mouth

The Larynx

- .- :\{ w
5. S

AN EXAMINATION OF CERTAIN CANCERS OF THE MOUTH AND SOME
ADJACENT STRUCTURES, WITH REGARD TO THEIR TREATMENT BY
RADIOTHERAPEUTIC MEANS, INCLUDING THE USE OF MABS RADIUM
AND RADIUM BEAM THERAPY,

e e DOOS SN

Socope of the Thesis

Thies thesis treats of certailn cancers of the mouth
and some adjacent siructures and their treatment by means
of radiotherapy. It is intended as a critical commentary
on the work of thai nature performed at the Radlotherapy
Clinic of the Royal Adelalde Hospital during the years 1939
to 1943.

These years are chosen partly because I then found
myself, %o soms sxtent through acoident of war, in sharge
of the malor portion of the work of this clinie. With the

- departure of several radiologlsts my scope was enlarged

from that of Howorary Assoclate Radium Therapist to include
most of the radium work, all the deep and superficial X
ray, and even some radiodiagnosis. They were years of
stress and difficulty, and no doubt'perfornance and results
fell shori of the desirable optimum for such a elinie.

This is, in my view, all the more reason for examin-
ation and criticlism of the work sarried out,

The invesiigation began chiefly in connection with
cases of cancer of the tongue, and on account of the diffi-
culty of separating such lesions from those of the floor of
the mouth, the tonsile and other nearby structures, was ex-
tended %o include most of the carcinomata of the buceal
cavity, The larynx was then added, partly because epila-
ryngezl growths impinge so closely upon the areas already
under consideration, and also becauses such a sits figures

to no small extent as @né suitable for radium beam therapy,
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which type of treatment is discussed at some length.

A sense of dissatisflaction with our results of treat-
ment of this region was also a2 reason that influenced me to
include it.

Another point of intereat is that much the same group
of people are affected by cancer of the buccal cavity and
cancer of the larynx, suggesting that much the same factors
are operating to produce such diseass,

Maps radi- Beside the main subject of the survey, ceriain other
ation

cases are presented as having a bearing on the matters
under consideration, In particular, there ig an account of
treatment by mass radium such has been attempted at this
clinic, and references are made %o such work elsewhere,
Although most of ths material decals with treatment by radium
a proportion of the cases have been treated by roentgen-
therapy.

Difficulties It must be romembered that in Australis nc vast masseg

of radium are avallables for the purpose of intensive treat-
ment, nor are thers the =xtensive physical alds that are to
be found in the older and more established countries.

Ihe toftal radium in use in Australia, both public and
private, would probsbly be less than is contained in three
of the beam therapy units in Britain, wvhile the comprehen~
sive and effective organizatlion is alsc on a reduced scale.

This 18 not to say that no good work has been done in
thies country. On the contrary, much good work has been
done, but the difficulties are greater, in that facilities
for sonsultation with other radiotherapeutic olinice are
negligible, except for annual éonﬁerences which have been
discontinued since the beginning of war,

In England, Burope and Americs, one has easy access
%o established elinics, libraries and eminent physicists,
Here, although an excellent physical service is in exist-
ence with a number of ablec men, it cannot yet hope to com-

pete with some of} the other slde of the world, I doubt,
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moreover, whether there is a well equipped radiotherapeutic
1ibrary in the whole of the sountry.

It is not with any sense of satisfaction that sancers
in these reglons have been chosen for study. Even in the
more famous clinice in the older countiries the survival
rates are not such as %6 produce any undus elation. BRather
it is with the idea of compiling data, checking faults, and
finding causes for fallure that this examination has been
undertaken, If some figures are relatively satisfactoﬁy ©0
iuch the betier. There are undoubtedly cther figures that
are not.,

Treatment of cancer in these siies has always been
difficult, and before the adveni of radiotherapy was limited
%o surgery. Under these conditions many cases could not be
treated a% sll, and when treatment was possible ihe oper-
slion wes aph to bs severely mutilating, In some cases
surglcal interference was disastrous., Radiation ai least

rrovided another possible mode of freatment.

History of Padiotherapy.

The history of treatment by radlotherapeutic means
does not sover a long period in time, as 1% wase in 1895
that Roentgen discovered X rays, while a year later
Becquerel announced his discovery of radioactividy. In
1899 the first radiation cure of a malignant growth, an
epithellioma of the cheek, was achieved in Sweden by means
of X rays.

neaﬁwhile many eminent people, notably the Curies
and Rutherford, were working at the problem of radio-
activity, and 1t was not long before the Curies produced
purified radium,

The blologlical action of the newly discovered element
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wags accldentally brought %o light when Becquerel attended
a congresas in London in 1901 carrying in his waistcoat
pocket a tube of radium prepared by the Curies. I have

not been able %o discover an authoritative account of the
reactlon produced, but it was evidently sufficisni to draw
attentlor te the response of living tissue to the proximity
of the slement., The effair was nc doubt regarded as a mis-
chanee at the time, and much remained to be done before
radiun became the valuable therapsutic sgent 1t unow is.

In 1502 Danloe began clinical experiments with radium
at the 5. Louis Hospital, Paris, and in 1904 published
his first results., Two years later the first radium centre
wag established in Paris, and subsequently, largely owing
%c¢ the efforts of Bergonié, nunerous such centres were
established throughout France,

It was not untill907, however, when Jominiei (1)
published his classical work on the utilization of gamms
rays in therapy that treatment on modern lines began.
Dominlel insisted on the necessity of filtering off the
aipha and Dbeta rays and, indeed, sll but the harder gamma
rays by the uss of heavy sereens, and stated that 'his
method reduced damage %o healthy tissues to a minimum while
retaining the desired sffect on the neoplastic tissus,

Later still, when radon or radium smanation began %o
be used for therapeutle purposes, the battle of adequate
screenags had %o be fought all sver again, and even now in
some circles there 18 a tendency te use lightly filtered
radon for some particular purposs. Perhaps on occasion
this may be able to be Jjustified, but as an almost invari-
able rule when %reating ocancer it is desirable to filter
off 51l but gamma rays, which cannot be done with a filter
of less than 0.6 mm, of platinum or its equivalent. In the
better clinics such filtrations as 0.8 or 1.0 mm, platinum

are more commonly used,
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Even after Dominiecl's publication, much of the work
remained unsatisfactory and the results poor. Problems of
distribution and placement of radiating sources had yet to
be worked out, and estimation of dosage was inadequate, not
being on a sound physical basis. Practically all the dosage
calculations déponded on the energy emitted at the source
and not on that reaching the tissues. There was an early
attempt 1n Belgium t¢ calculate dosage in ergs per seocond,
but I was informed by a London physicist that the error was
apt to be as great as 300 per cent,

Early Clinies. In gpite of this, such zlinics as the Radium Instit-

ute of Parls under Regaud, and Radiumhemmet at Stockholm
under Forssell and later Berven, with careful olinical ob-
servation had worked out an empirical dosage based on
factors such as area, distance, filtration, time and
summatlion of energy emitted. With this they were producing
some amazingly good results. Centres were also functioning
in Belgium, America and England, nctably at Manchester,
St. Bartholomew's Hospital, London, the Middlesex Hospital,
London, and the London BRadium Institute, This last came
into being as the result of the successful treatment with
radium of King Edward V11 for a rodent ulcer. The Middle-
sex Hospital was alsc early in the field, Az the oancer
warde at thls hospital were in charge of John Mayo, a mem-
ber of a collateral branch of the family, from 1798 to
1817 I have a special interest in the work of this instit-
ution,

8pecial Jjournals dealing with radiology, but aleo in-
cluding radiotherapy, had begun to be published and much
valuabls knowledge began to accumulate,

Fingi, at St, Bartholomew's Hospital was one of the
first after Dominicl to suggest the use of interstitial
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radium. Research began at this heospital in 1913 and in-
cluded in the team were Harmer, whose work I shall have
occasion to quote, Canti, whose striking films of tiseue
culture and the radiation a¢ffects upon such cultures will
not easily be forgotten, Hopwood the physijgeclist, and
Levitt who carried out all the X ray treatments,

The first radium at the {iddiesex Hospltal was pre-
sented by a Mxr, Gifford, a wealthy Somerset manufacturer
with sclentific interests and pursuite. Unfortunately for
him he stated he was presenting 50 mg. of radium, believ-
ing this %o be the quantity he had purchased., On examin-
atlon; howesver, the amount was found to fall eonsiderably
short of this, and his widow informed me that 1% cost him
£500 to bring the total to that stated.

At thig hosplital radium was being employed for in-
operable malignant disease as far back as-1912 (2). The
large quantity short time technique was adopied and both
interstitial and surface methods were tried. In 1913 many
cases received treatment, such cases including inoperable
gcarcinomata of the uterine aervix, recurrences after breast
operations; inoperable growths of the rectum, nose, lower
Jaw and ear, and also sarcomata, The tubes employed con-
tained large guantitiss such és 90, 82, 40 and 22 mg, of
radium bromide, It is not specified whether the weights
refer to the eiement or the salt, but from other inform-
ation I think it is probably the latter,

Some good results wers obtailned. In 1913 Comyns
Berkeley ireated a carcinoms of the‘cervig which had been
%ransferred from another large hospital as unsultable for
any form of treatment. Sixty two milligrammes of radium
bromide were inserted into the zervical canal, and eighty
$wo milligrammes into the growth itself. This was left |
for twenty four hours. The treatment was repeated twice

in the next five weeks. Four months later the patient was
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in exeellent health, the uterus was mobile, and no growth
could be palpated. Ten years later she wrote to say ehe
had had no further trouble.

In the same year Sir Alfred Pearce Gould treated a
sarcoma of the lower end of the femur in a girl of sixteen,
A zectlon was taken and the growth deseribed as a mixed
cell sarcoms. Interstitial radium was employed, again
using heavy %ubes for a short time, Two Ffurther treat-
ments were given and the limb was subaequently amputated.
OUn examination, 1t showed no trace of dlsease, The patient
wae alive and well seventesn years later. It was at this
hospital that Sampson Handley early began to use radium as :
ai adjunct to surgery in the operation of radical mastest-
omy,

Here also wae made, as far back as 1919, an early
aitempt at a mass radium unit or "bomd", using a simple
container with two and & half grommes of radium. This
was soon %o be followed by the zonstruction of larger and
more somplicated mass unlts slsewhere in the world, It
was at thie hospital that I worked hsppily for nearly twe
years, from 1931 to 1933, under B, W. Windeyer, a Sydney
graduaie, now Professor of Radiotherapy at the Univeraity
of London,

Renascence of In 1928, after the recovery of King George V from

radiotherapy his serious illness, a large fund was collected from the
nation as an expression of joy at the happy outcome, The
public consecience had recently been ztirred by the sancer
death rate, and sc much, 1f not 2ll, of this money was
handed %ec the National Radium Commission, newly formed,
for the purpose of buying radium and establiching centres
all over Britain, The British Empire Cancer Campaign also
came inte exisience and has done mch %e help #nd to spread
knowledge., |

The action of In Austrslia, the Pedersal Government, seized of the

the Federal importance of the new methods, invited Burrows from Man-
Governmens: chester to vislt the Commonwealth and advise as to the
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establishment of clinies and the purchase of radium. Ten
grammes of radium were obtained and this has :zinoe been
distributed to the various States for therapeutiec nsé,
for the productlion of radon, and for sclentific investi-
gation,

Irn Adelalde an Anii-cancer organization was formed
in assoeiation with the University, and a Radium Clinic
was established at first under the directorship of
Dr. A. A. Lendon, and later of Dr, P, 8, Hone,

'~ It is not, however, intended to review the history
of this organization o we will revert to developments of
somewhat wider inieresti,

Physical Measurement of X ray dosage had been established in

dogage unit terms of a unit called the international roentgen or r
and about 1934 this was extended tc include the gamma
radlation of radium alsoc., Although physically the measure-
ments were similar, blologically thie was found not to be
the case,

Alsc work had been carried cuf, notably by Paterson
and Parker, of Manchester, on spatial distribution of rad-
ium for treatment of different areas, This was not en-
tirely new as some of the same ground had been covered by
Regaud and Monod a% the Radium Institute, Paris, but
Paterson and Parker produced more formalized patterns
and also graphs %o work out dosage in terms of the new
unit. IXsodose curves were by no means new, but now they
could be expressed in », The work of Mayneord, the
physicist, was very prominent throughout this peried and
8t1ll remains go.

Tumour Meanwhile in another direction work had been pro-
Grading ceeding with regard to grading of malignancy of tumours.

This began with Hansemann (3) in 1893 who classified the
cellular structure of tumours as ripe, unripe, or middle

ripe. He also coined the term "anaplasia®, About 1925
Broders brought out his zrading of tumours, dividing them
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into four groups, from the most benign to the most malign,
Although the rosition of a tumour in these groups does not
give full information as %c prognosis and treatment, it ye%
has a bearing on the radlotherapeutic response in many

cagesn,

The limitations I have previously mentioned that before the intro-

of Surgery ductlon of radlotherapy treatment of cancers of the mouta we
was practically limited to surgery, providing that the
grovwth was operable and sufficlently aceessible. A larg:
number wers neither, and certain cancers found particularly
in %he reglon of tgf Sonsil, sither lingual or palatine,
gave disastrous results with surgery. These inciunded the
lympho-spithellal tumours first deseribed by Schminke and
subsequently by Regaud, and also those satyled transitional
cell carcinoma by Quick and Cutler (4). Both of thess
respond excellently %o radiotherapy.

The operations, morzgver, were often mutilasing al-
though they were on occasion successful. I have mysel?
seen a patient who had had the major portion of his tongue,
including all the free portion, removed sixteen years pre-
viously. He reported with what I regarded ae a fresh
primary leaion of the floor of the mouth. I have always
remembered that his buseal openling was a small round O,
suggesting that the tongue in 1ts funetioning affecis the
size and ghape of this orifice.

In the case of the larynx also, the extirpation of
this organ is disastrously mutilating and is only occasion-
ally possible, fhortly before he died, Butlin (5) sald
*Not one of my cases 1s living; X doubt whether laryngect-
omy is of any value®, Other unfavourable somments are
quoted by Harmer in hie 1931 Bemon lecture. %Zhe two
Chevalier Jacksons in their beok ®Cancer of the Larynx"
published in 1939 (6) consider cases of intrinsis carcinoma
of the larynx witheut perichondrial invelvement or peri-
chondritis and without iymphatic metastases sultable for
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their narrow fleld operation ¢f laryngectony, ¥here there
ie involveneni of the nerichondrium, palpable iymphatie
metastasis, or axtrinsic cancer they state they feel that
%5311 such cases are better treatsd by irradiation®. And
again they refer to the "growing opinion that it is better
to deperd on irradiation than soperation to 4eal with mefa-
static glands, present or prospective®, It is therefore
heartening %o read of recent work in which results are be-
coming better with the use of radiotherapy and with preserv-
ation of the organ. ‘

An editorial in ths Britlish Medlocal Journal of this
year, howeveyr, shows surgery in a much more favourable
light., Referencs will be mads to this later,

Before passing %o the nain subleot matter ¢f this
thesis, I wish %o refer briefly to cancer of the lip. This
sondition, provided that i% does not involive bone or glands,
is ac suocesafully treafed by rediation that I have not
considered 1% necessary %e present z detailed smcecount of
it. In ny private praciice in twelve years I have had no
cane Tthat falled %o resolve, whether treated by radlum
mould, interstitisl radium, deep X ray or superficial X
ray. Nor do I know ¢f any case that recurred in spite of
the fact that some lesions were gquite extensive. At the
Radiotherapy Llinic a few of the wurst cases have been
treated unsuccessfully either on account of theo extent
of the primary growith, ¢r becauss of the wnusually rapid
involvenent of glands. The najority have dons very well.
There is, however, one ncint that I wish to make. Occas-
ionally one finds metastatic iands that have become very
rapidly fixed %o the mandible, I revieved Jjust smch o case
a fow weeks agn. Thrse yesrs ago I noticed glands fixed
to the mandible in this ratient and I referred him %o a
surgesn suggesting the removal of tha glands with resect-
jon of part of the mandible. After séveral requesis, the
surgeon grudgingly consentsd %o do the operation 25 a
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*pallistive procedure’,

Certainly only three years have elapsed, but the
patlent shows no sign of recurrence and appears to be well
and is comfortable, I think there 1s a chance that the
disease may not recur, while at the worst hs has had three
years freedom from gymptoms. I saw this operation success-
fully ampxpyed at the Hiddlesex Hospltal in cases where
there was a small mass of fixed glands and have since felt
1t %o bé well worth trying in similar oases,

[ E A E R NN XN

Ganger gf the larynz:

When we come to examine the cases of carcinoma of
the larynx treated at the Royal Adelaide Hospital in the
years 1939 to 1943 the resulis are far from cheering. The
cases, with two excepiions, were treatgﬁ chiefly by desep
X ray therapy. One of the exceptions wﬁa subjected to =&
total laryngectomy in 1940, and subsequently had deep X
ray adminiatered tc the glandular nreas and the laryngeal
8its, He remained well when last seen over four years
later, but found the use of an artificlal larynx somewhat
alarming to some people and to children and so 414 not use
it contimwously. The results in the remaining cases wers
very poor., The first half of 1944 has been included not
in a vain attempt te improve the figures but simply be-
cause 1t is hoped that with better planning of treaiment
results may be improving.

According to Coutard, {(7) in twelve years he had
only three years yielding good results., e considered
that this was due %o a large numbey of undifferentiated
sarcinomata in those good years, His general average of
five years survival free from dieease was 27 per cent,

The best years were 50, 52 and 66 per cent respectively,
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On the other hand he had seven years in which his survival
rate varied between eight and twenty per cent, while in
one year not a single patient survived, That year, ad-
mittedly, was a long time ago but we can, alas, only %oo
easily equal such a performance,

When I was working at the Middlesex Hospital there
uaé & tendency to treat these leaslions with masss radium,
at first in the form of largs moulds 2t s oconsiderable
distance, such as 5.5 centimetres, and later with tele-
ourietherapy when a radium beam uni%, or so-called "bomb",
wag installed, Btatistics of the cases wo treated are not
availeble, btut early results wers promising.

However, Lederman and Mayneord, (8) writing in the
British Journal of Radlology, October 194%, give the ro-
sults of 15 cases of intrinsic carcinomz of the larynx
treated with a five gramme unit. In nine cases the disease
was eradicated., Seven were alive snd well five years
after treatment; one was lost zight of two years after
treatment; being free from disease when last seen, and
one dled of intercurrent disease one year after treatmemt,

These results are amasingly good and are a strong argument

.1n‘favour of such a mode of treatment,

With these facts in mind, and in the absence of a
radium unit of any sort, in December 1943 a woman with
carcinoma of the larynx was treated with large radium
moulds af% the Clinie in an endeavour to emulate such re-
sults, Detalls will be glven later,

‘ In the Report on Radium Beam Therapy HReeearch (9)

Beam Therapy issued in 1938 under the suthority of the Medical Research

Couneil, an account is given of twenty four cases of
sarcinoma of the larynx %reated with s five gramme unit.
O0f these cases elght wéra slassed as operable and simteen
as inoperable., Of the eight operable cases, six were

symptom free as was one case Irom the inoperable group.
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One oasé¢ in the coperable group died of intercurrent dis-
eage with no sigy of cancer; GHhe raraining cases dled of
eancer, Thus ceven out of eizht operable cames were
apparently freed from the digeass in guestion,

Fenestration Hention mus% also be nmade of %he’Finzi_Harmer
technique, the fenestration method developed from that
emploved by Ledoux and Hautant, and subsequently modified
by Sade, In this procedure the thyroid cartilage is re-
moved usually with pert o¢f the oricoid ring and $ie greab-
er sormut of the hyoid bone, Fhe internal perichondrium
of the larynx is left intool, and radiuvm needies are
placed in position against 1t witliout opening the laryngeal
cavity. The nszdlaa are removed after the desired dosage
is achleved.

In his 1931 Semon lecture, (10) Harmer gives the re-
sults of 351 collected caszes which he says were “moatly
treated by fenestration®. 0Ff thess 99 were alive anli
free from disease, fifteen for more than five years, while
seventeen were alive with disease, His own cases numbered
A7 at that time snd 14 were glive and fres from disease
and four alive with disease,

I have no knovwledge ¢f such & techniquz having been
tried in Adelalde, and I have no perscnal sxperience of
1t. Outler {(11) dismigses 1% rather summarily as being
sultablie only for anterior lesionsg, which, he msays, are
Just 28 well treated by exterual radlation,

Concentrated In a racent article (12) the lasi mentioned author-

radiotherary ity gives proliminary resulte of treatment by concentrated
radiotherapy, using oither deep X ray at 400 or 200 kilo-
volts, or aiternctively a radium beam tTherapy unit. His
resuits are promisging and glve added hope for the future,
Both Cutler and Harmer suggest the use of radiation with-
out prejudice to subsequent laryngectomy. Should it be
declded no%t tc removs ths larynx, further radiation can

be given, provided that the technique is planned with
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guch an end in wview, Cutler ecalls for an alteration of
the surgical stiitude towards the itreatment of some forms
of intrinsic carcinomz of the laryn:z, He uses a radio-
therapeutic test %o ascertain the response of the leaién
to irradiation, giving half the full course in six days
and then waiting fifveen days to observe the result, If
the responss ls considered adequate the remainder of the
trestment is given by radiotherapy; . if no%, surgery is
undertaken, His figures sliow 4D survivals out of 57 cases
for & varying period of tims up to five years, Thres
underwent subsequent laryngeciomy and one ozce died of
cardiac disease, It iz not stated that the survivors are
sympiom free, but the presumption is that they are. How-
ever, the artiole ie styled simply a "report of progress,"

ﬂnfbrtunately the record of cases trcated at the
Radiotherapy Clinic of the Royal Adelaide Hospital gzives
no flgures that ocan compare with any of those cited,

Twenty seven cases werc treated between January lst,
1939, and June 30th 1944. OF these, four are alive. One
of these was treated by laryngectomy and subsequent deep
X ray feprapy in 1940. The remaining survivors were
treated in 1943 and 1944, |

The age dlstribution of the patients was as Ffollows:

3h=d 1-50 51-60 61-70 Ti-80

1 2 3 12 9

Of the tweniy seven, two were femals,

Ignoring the twoe female cases and adjusting the pro-
portion according te the population for sach deoade, the
incldence of cancer of the larynx in males traased at the
¢linlc becomes for each year cquivalent tol-

Decade 31-40 1 sase for 195,800 of male population.
11-50 1 195,250
51-60 1 94,157
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Decade 61-70 1 cases for 9,625 of male population
71-80 1 7,727

As the %otals of the first three groups exceed the
male population of South Susiralis for those ages 1t is
obvious that less than one zase per year comes from each
of these groups, Actually ths average appears to be one
case each Irom the fourth and fifth decades svery five
and a half years, and one every three years for the
sixth decads, |

The aggregate number of cases is small and undoubt-
edly does not include all cases for the State, as sone are
treated privately, but it does show clearly that the dls-
ease is one of later years with a rising incidence ecven
in the elghth decade,

The population figures upon which the above calou-
lations are based were kindly supplied by the Statistiecal
Department of the Government of South Australia and relate
to civilians only., All the zbove zases occurred in eivil-
ians,

The site of origin of the growths was in some cases
wery 4ifficult to xssess, particularly the late cases with
extensive involvement., In an endeavour to slassify them
according to Lederman'e nomenclature (13) the grouping 1is
as follows:-

Endolaryngeal 16

Epilaryngeal 6

Epioesophagesl 5

The curvivors all belong to the sndolaryngeal group.

0f the twenty seven cases the chief sympiom or sign
complained of by the patient was

Hoarseness or aphonia in 12 cases

§3§§1f§§°§§ the neck

Difficulty in ewallowing
Pain

b OO



Duration of
Symptoms,

Case treated

\with radium

moulds

20,

Other symptoms or signs noticed by the patient other
than the chief somplainit were

Difficuliy in swallowing 1

Swelling in the neck

MLficulty in speech or
alteration of voloce

Sore throat

Pain

Loss of weight

S8tridor

Aphonla

T

PGPl ON =i

A Wassermann cxamination wae carried out in 14 cases.
In 211 1t was negative,

A history of smoking was noted in 10 cases, 1ln the
others no record was made, One man had given up am@king
three years before developing symptoms, Thig time lag,
if the two are connected, is rather reminiscent of a num-
ber of cases in a report by Sarasin (14) dealing with
sancers of the mouth., A considerable number of his cases
developed leasiona several years after ziving up smoking,

Of the four swrviying oases, seotion showed carci-
noma in three, In the fourth nc blopsy was taken.

The duration of symptoms before the beginning of
treatment varled from three weeks to twelve montha.

Beside the cass treated by laryngectomy already
mentloned, two others were subjected %o operation. In
one case laryngofissure and tracheotomy were performed,
and in the other tracheotomy and attempted ®omoval. (The
first survives, the other two are dead),

The last mentioned case was the one that was treated
with large radium moulds. Unfortunately an attempt to re--
move the larynx had been made, but the disease was found
to be toc extensive and the patient came to us with a
tracheotomy tube in place and a wound in the slde @f her
neck. Perhaps the ultimaie result might have been the
same, but I have little doubt that operative interference
hastened her end, as post mortem the was found to have

innumerable secondary deposits in her lungs,
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However that may be, 2 sompositioa tracheotomy
tube was subztituted for the metal one, and large
radium moulds were spplied %o either si.rie of her neck
at a distance of six centimetres, The dosage on the
left side was 4300 r en the skin (25,000 mg.h.) and on
the right gide 4300 r (28,000 mg.k.) At the oentre of
the neok the dosage was 3200 ¥, All the available radium
was used but wae rather insufficient in quantity, so that
the treatment time was somewha’ prolonged, tsking 28 days.
The dosage 2lso was probably belew the desirable optlimum,

Glands appeared on the right gids of her neck while
the left side was being treated, =and the patientis ocondition
slowly dsteriorated, Withsul apparent pain or distress
she died en February 18th.1944.

The pos’ wortem findings were interesting, Ae has
already been stated, numerous secondary deposits were
found in her lungs, but the larynx had disappeared and
wss replseed by soar tissue, and no trace of the growth
was found in her neck, It iz a 1ittle daffioult to
socount for this state of sffeilrs, as the dosage should
not have been suffioient to produce neorosis, nor had
there been any sign of digtress. I have wondered whether
the growth sould have eaten away the larynx and in its turn
been destroyed by the raslation, IXf this is true, she
might have been saved had she been treated by radiotherapy
alone, _

The following table gives the results, Those lost
sight of are assumed to be dead,

ar Cusss 299 ioie ok TDeut 1S 1084 eline
sar Cases ! = ' ,
g WYy W aliar il i i

1940 § 2 2 0 0 0 1 X
1941 1 é 0 0 0
1942 2 2 0 0
19 9 6 2 1
1 2 {first half) 0 2
X Laryngectomy with posteoperative deep X ray therapy.

In 1943, of the nine cases iLreated, six died
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within the year, two the foliowing year fnd the
rémaining patient when last egsen 2zt the end of

1944 appeared Lo be well, had gained 22 1bs in

weight, the primary lesion had healed snd no enlarged
glands were apparent. In previous yesrs the dose had
on occasion been insufficient, and in cases where an
sdequate dosage had been administered, the time had
often been prolonged to an undus extent, In this
Year sn attempt was made to see that not only was the
dose sufficlent, but thet it was given in a reasonably
short time., The feaot thal six cases dled during the
year must De asoribed te thsir advanced state, to the
faoct that hard fixed glands wers present in four cases,
end perhaps to the attempting of injuiieious surgery in
one, Uertain other factors that conmtributed to these
resulis will be considered iatew,

Dosage employed averaged between 4000 and %000
international roentgens Lumour dose, zlthough a few
were well below this, 1In a small number the tumour
dose reached 8000 r, while in one it was nearly 7000 r.
This Iast patient died the same year without much
improvement. One patient who received a tumour dose
of AOCC ¥ im 43 day: lived four years and nine months
with consideradle palliation, but eventually dled of
the disease, whereas znother, who received the same
dose in 18 days, is still silve and apparentiy well,
He was treated, however, only two years ago.

The factors usually employed were 185 XV.
oconstant potemtisi, Thoraeus filter equivalent o 1
mi. of coppsr, half wvalue layer 1.5mm. Su. amd 50 em,
fosal siin 4istance,

The ficlids nsed varted as a rule from two to
three, Hometime two lateral ficlds wers used, amd
sometimes an anterlor field was added, Th= fields
alsc varisd in sise, fr¥om 10 by 15, %o 6 by §, and
even down to s 4 om. cirele for an occasional fisld.
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With the higher dosage, the smaller fislds were

always employed. A few csses were given the elabor-

ate Coutard ritual beginning with very smsll initial doses
for preparation of the tumour bed,

Some of the cases were undoubtedily hepeless
from the start on account of the advanaed state of the
growth at thelr first appearance. In a few i1 was so
extensive that i1t was impossible to determine the
eriginal site of the disease. iIn fifteen invoivement
ef the glands was recorded herore the beginning of
treatnent, and 4n some these glands were already fixed.
On#s man had a mass of glande seven centimetres in
dismeter,

This is, of courss, the normal lot of a radio-
therapy ¢linie. Advansed inopereble cases are sent
to it in the absenge of other possible medes of
treatment. But in spite of this our results must be
regorded as very unsatisfactory,

gi.:ggél;mn I believe that another serious cause of failuve

Clinio, was the undue prolengation of the time of treatment,
This was to some extent unavoidable owing to the
aongeation of cases, and also %o the fact that the
age of the deep therepy plant rendered it liable to
resurrent breakdown, with dslay of patients under
ireainant and inereased subsequent congestion. The
time of treatment Iin some cases was as mush &s two
months,

A small radium unit has been construoted with the
hope of dealing with some of these gages. However,
it 1z unfortunately too weak and insufficiently
flexibie %o bs of much sservise. With more radium and
a greater expendlitur: on th: mechanieal design of this
unit it is possible that it might be of real valus in
the treetmont of this and other conditions .

Verious other difficuities have hempered the work
of the depsartment, particularly with regard to deap



24.

X ray. In this seetion thore ave s a mle two
technioians, who alternsie in shifts, so that the
machine ies theereileally worlking 12 hours s day five
days a week, Ne provision, however, is made for a
relieving technioctan when one #Zoes on holtday, so that
for two months of the year only one shift a day is
worked, As ocan be imegined, during this period thers
tends Lo be a oonsiderable scoumulation of cases for
troatment,

Fusthermore, the task of setiing up & patient in
position Tor treatment, ii 1t be at 21l out of the
usual routine, 4s a matter thet 1s really beyond the
sompetence of a e.-»ma@. It 2amnob be expeoted
that he should have the anstomis and sathologlioal
knowledge nessssary for such a rrocedure,

In the normal course ¢f evenis the registrar
is awvallable for bthe purpess of direction and supervi-
slon, but during the war ihere has been s succession
of registrars, and for most o the five Years under
consideration these have been withoui apesial knowledge
or training, It is quite impossible in s elinie such
as this for the members of Lhs honeovary staff to attend
to such mattiers, and the mere narking of the Tfields does
not ensure that the correct smguletion of the besn will
be ampioyed., In the sbsenee of an effichent registrar,
resuitz are likely to suifer. Horeover, there zre no
beam direotinz devices such as have been desoribed From
time %o timy (15) nor 38 our plant, not being shockproof,
sultable for the use of same of theas dsvices,

The purchase of s new and more poweriul machine has,
howeves, been authorized, and it is hoped that with the
arrival of this results way tmprove cansiderably.

Some 1sodose ourves of sases, both successful and
unsuccessful, and inciuding the case treated with radium
moulds, have been prepared by Mr. B.W. %orthley, B.A., M.Se.,
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physicist tc the eolinie, and are appended Lo this
thesis,

During treatment dyspnoes may ocour, but has
not in this series of ocases been severe snough to
interrupt treatment, although s number have complained
of .considerabie disaomfort, In no case has
cartilaginous necrosis cf the larynx been evident,
nor has iracheotonmy afiw radiation besn necessary,

Several cases underwent » seoond course of
treatment, undesirable as this may be, in a desperate
attempt to paliiate the condition. In none was
this attempt successful, I have come to the conclusion
that mot only ie it dangerous, which is well known,
but that it is also uselzes, This doees not, of courss,
refer Ho a planned division of dose, such as is smployed
by Cutler,

8inee the above was written, s leading article
on laryngeal cancer has appeared in the British
Hedicel Jourmal (16). Thdes throws a mush more
Tavourable light on the surgical trealment of this
diseasc, provided that the growth has remained in-
trinsie, It glves a ten year oure rate of nearly
80 per cent for the early cases which san be
treated by the lesser operations of laryngo.fissure
or hemi-laryngectomy, end a ten year cure rate of
60 percent for the more advanced cases dealt with by
laryngectomy.

Muech of the work referred to in this seciion of
the thesis is mentioned in the article in question,
but later figures, then in the press, from Lederman
and Mayneord are given showing for radium beam trest.
ment that 6 out of 8 early cases were symptom free, as
were 12 out of 15 more advanced cases,
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Cutler's suggestion of a radictherapeutic test
is instanced, and Nielsen and Strandberg, of Copen-
hagen, are oredited with making the same suggestion,

Broders' tumour grading is stated %o provide a
fair indloation of the degree of maligmanoy, and
therefore of yrognosis from the surgieal standpoint,
although histolegical information as to radio-
gensitivity is laoking,

QANGTR OF THE TONGUE,

In the five years 1539 ic 1643 fifty ocases of
canser of the tongue received treatment at the
Radiotherapy Clinie, The mj.en_ty were treated with
interstitial radium or radon, but some cases were
either too advanced or the patients too fresil Ffor such
a proeedure and were instead treated by means of
deep X ray therapy. These latter oases, as might be
expested, gave poor results,

Site of The distribution of the leslons was as follows:
growth, Anterior derso-lingual 27 ocaases
Infre~lingual 15 *

Posterior Dorso-lingual g8 =
Two of the cases were so extensive that the site

of origin was diffiocult to assess., In thess the
floor of the mouth, the pyriform fossa and the lat-
eral wall of the p:h,nx were invaded by the growth,

In 21 cases the mobility of the tongue was
reduced; in 14 it wes stabed to be mormal and in
15 no record was made,

Twenty five gave a history of smokdmp one of
chewing tobacco, and in 2/ cases the presence or
absence of this habit was not noted.,

Ten cases are recorded as showing leucoplakia.,

Five showed a positive Wassermann reaction on
exanmination at the cliniec, and one had previously
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been positive but was negative at his first appsar-

ance, Forty one geve a unegative reactics and the

remaining three did not have this test performed.,
Porty five were male and Five Femal®,

s diatribie The age distribution was as followss
Lion, -
2im=30 31-40 4150 51-60 61-T0 T1-80 81-90
1 2 4 8 1; 15 T
The youmgest patient was 28 and the oldest 89,
Inoidencs, Neglescting the five femals cases as too few on which

%o bhase any figures s the yeariy incidence of cases of
cancer of ths tengus in males treated at the Radio-
therapy Clinmic becomes equivaient he:

3140 % case in 89,0%0 of male populetion

il .

76 3 e

Over 'I@ 1l i&é

As before the figures for the Tirst two groups
exoeed the totals of such groups for the State indio-
abing that less thean one eage in each of these
decades reports each year. Agein we meet with an
inoreasing inoidenece of the digease with age, the
proportion approximately doubling with each decade.

That this is not the actual ineidence of the
disease is certain as a number of cases are treated
in private pmactice, After queationing s number of
medleal =zen I Tormed the opindon that the total number
of cases for the Ftaie of South Ausiralis would be
somewhat less then double the mmber of those recorded

here,
The resulis are given in the following table.
Results. Year Cases 10%0 ? p £ 4% 1SA4 Now aliv
— T TN
19 LZ 2 ¢] 2
19 11 a 3 - Q 6
1943 B o ° -
50 17

The figure in red refers to a patient dead of
interourrent disease afier mere than four years,



The above table includes as dead five patients
who are probably dead. The patient who died in 1944,
having been treated in 1939, showed no sign of reocur-
- rence, looally or in the glamnds, The cause of death
at the age of 78 was given as pnewmonia and urasmia.
Another patient died during treatment, from broncho-
pasumonia, : ‘

Two patients treated in 1943 are alive with
aetive disease still present, This, therefore,
gives a total of 17 patients alive, of whieh number
%wo still have asctive growth, There are thus
apparently 15 cases free from discase.

Of these 17 survivors sections were taken in
14 and were positive, The remsining three had no
histologioal examination, but in ome of these the
disease 12 gtill sctive and the patient is going
down hilli,

The foliowing %able gives the resulis according
to site;

Materior dorsgso-lingnal 10 mrﬁvar:i ::-ti; of 27

Infralingue’ 5 33 . 13

Posterior dorso-lingual 2 do.
Cne in sach =f the laiter groups shows active
disease, | _
The cases irested with interstitial rediation
number 38, the remaining 12 having received deep
X ray therapy instead,
Resulis of tongu:e cases treated with interstitial
radiation,

gaz' G&;gt 19{9 1&%9 1941 19§2 19%3 1%4 Now z,ls.w

194/ e © 0
iy ‘3 id 3
1 s 8 1

38 15

This table inocludee one patient siive with
aotive disecase, Fourteen ocamos ent of a total of

38 are saprirently well,
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Dosage of this group of patients varied some-
vhat, being from about 6500 » to 8000 ., This
sogle of dosage appiied to both successful and
unsuocesaful casss, The length of treatment varied
fron four tc eighi days and there appeared %o be no
sorrelation of success and time factor within these
limita, Dne czze thad was firat treated with deep
¥ray was left with a small residuwm in the tongue,
This was given 4000 r by means of interstitial
radiation, He has sinoe vemeined well for ever two
Yoears., The dosage ir milligramme hours showed 2
wide variation asoording Lo the size of the lesion,
being from 1400 mg.h. to nearly 4000 mg.h.

The technique of interstitial radiation was
usually carried sut by a number of vertical plames in
the tongus, with the marginal desage sometimes but-
tressed by an additional plas in the cheek, The
active length of neediss in the posterior portion of
the tongue has usualiy been at least 4 em, In
recent years aross nesdles linking the planes have
been used less frequently. There appears to be
a certain dlscrepancy in Oddie's figures for dosage
for plane implants and for s bloek of tissue by
volume implants, The latter dosage seems to be on
a raduced soals, so0 Liab our physicist has ealeulated
dosage ascerding to planes, taking a point midway
beliween any two planes, and computing the dosage

. from adjocont and disbant planes, By this means

on: 1s assured that any peini within the bleck of
Lissue receives = minimum dosage of the figurs chosen,
Certainly there must be hot spots, bub thed is
insvitable with any interstitial method, and this is
a lesger evil than underdosage within the dangerous
arsa, I think that fwrther work needs to be donc on

so=oalled volume implants,
Some of the survivers in this series of casas
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bad quite advanced lesions when presenting for
%reatment, as for example a man treated in 1939 who
had a mass measuring 4.5 by 3.5 eentimetres invelving
the right berder of the tongus, the dorsal and infra-
lingual surfeces and the pharyngeal portion of the
tongue, He wzg treated with interatitial radium and
dissection of the glands ef the neok, Biopay from
the tongus showed cancer, but the glands did not
reveal any deposit, He was well in 1944.

Disaeotion of the gilands of the neck was carried
out in only 13 cases, Eight of these survived, but in
only one of these did the glands show metastases, 1In
the nine remaining survivors the operation was not
performed, elther on sccount of the age of the patlent,
or because of zssooclated disesse such as pulmonary
tubsroulosis, diasbeies, cardiac dlseas: or other ocom-
plaint, One tubsroulous patient, treated in 1939,
had a growih which the pathologist desoribsd az a very
actively growing squamous cell oarcinoma. After his
interstitial radiation he received deep X rey to the
neck and remesins well in 1945. I have wondered
whether this growlh should not have been classified
as belonging to Quick and Cutlerts group of transitional
cell epidermoid carcinoma. Four other paitients alaso
received roentgentherapy to the neck, One survivor
underwent both operatlion and radlation,

No patient in this group was trested with inter-
stitial radiation to the glands., I used this method
on many occasiona in England in the years 1931 to
1933, both with and without surface radiation in the
form of moulds. ¥ still believ: Lhat diasseotion 1is
the best pirocedure, 1f possible, Falling that, from
what I have read I imagine that irradiation with
fadium beam therapy would be the next best method.
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The chiel symptom or sign complained of was

Sore fime 4 in ‘ig gases
Earache

Sore throat
gﬁ{icult of gpeeah %
ite 8 on tongue :
ggmp ;npz':gr cftmom %
ugh on tongue
Swlligg in the neck 1l

Symptens end signs noted by the patiemit other
than the prime complaint were;

Pain in 10 ocases
Salivatio: 6
DPAfficulty of speech 6
Swelling in the neck
Dysphagia

TN

m the jaw -

Roduded mowitsy~ 1

Sore throat 1

It 1s interesting to note that although in 21
oases the mobility of the tongus was reduced, in only
one did the patient complain of it, Alsc that in six
cases patients noticed enlargzment of the glands of
the neck before reporting.

The duration of gymptoms was given as

Up to 3 months in 28 ocases
to 6 months g

 to 9 months 2

1 to 2 years 8

Unstated 2

Two patients had previousgly suffered from cancer
of the lip, one 35 years previcusly. He was not
stated to bs a smoker, but I think it can be accepted
a8 probable,

Another patlents who did not survive or even
somplete treatment gavs & family history of a brother
dying of cancex of tha tonguc, Yet another had tws
brothers dic of cancer, in one ocase# of the throat
and in the other of an internal organ, while two
further cases reported sne or morc immediate
relatives as dying of ocancer, Nob much notice san
be taken of the number so recorded as such detalls

are sadly laoking in the reports.
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As stated previously, twelve patients did not
recelve any interstitial radiation, either on
acocount of age, axtent of the leslon, or because of
assoclated disease. These were treated with deep
X ray therapy. 1In this group was a man of 86, He
had & large mass 11;1@1111:5 the tip of the tongue,
which on seoction chowed a quietly growing caroinoma,
The faotors employed wer: the same as for the larynx
which have been already given, with the exception
that the fields consisted of an intre-nrzl cne
direct to the growih, supplemented by an extemmnal
submental field, The tumour dosag: was 4000 r and
was given in 25 days, The uess became much smaller,
but 414 not completely resolve so six wreks later iLhe
enterior portion of the tongue was removed, leaving
him, however, quite a useful organ, He received no
trestment to the glands of the neak, He remains
well over two years latexr, ‘hether this is due %o
the nature of the growth or the treatment received
it 1s Aifficult to say.

Of the remaining eleven patients, tem are dead
and the other case shows sotive disease and his
condition is deteriorating. The survival period for
the ten casges varied from one month to 20 months
after trestment, the average being 7.8 months, The
sole defence for these resuits is that the patients
gselected for this treatment wers the most advanoced
or the most deorepit cases, 1In some the dosage
may have been inadequate by moder: gtandards but in
the majority it was very considerabls, even up to
7000rcontgens tumour fose,  The greatest disorep-
snoy was the undue proiongation of the time of
treatment. This has already been emphasised in
oonnection with treatment of sareinoma of the larynx
but will bear repetition, With the arrival of a
modern plant much of this difficulty should ddsappear,
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I must confess that I have not personally seen
¥ary good results from the treatment of caroinoms of
the tongue with desp X ray. On the other hand with
the use of teleradium or radium bean therapy I have
seen resultes thai were dramatic, Some twelve years ago
I remember treating a man at the Middlesex Hospital
with a one gramme unit, He had been very inadequato~
1y treated with radium nesdlies at s country hospital
and came to us in a deplorable condition, He had a
large cavity in the left eide of the dorsum of the
tongue, measuring 2 by 2 centimetres snd 1.5 cone
timet¥es in depth, Around this was an indurated
mass extending from the anterior third of the %ongue
%0 the posterior third and to the lateral wall of the
pharynx, There wss also a large mass of fixed glands,
5 sentimetires in diameter, on the leit side of his
neok, Thede had broken down and were discharging
freely through a simis. Further enlarged hard glands
were present down the whole length of the deep cerviocal
chain. He was in zreet pain,

I debated whether it was of any use to give
treaiment, but bscause of his pain decided to do so,
He was treated with the mass radium unit, and recetived
8 total dost of 102,000 mg.h, through a number of ports,

The radium was at a distance of 5 sm., from the
skin, the filtration was 1.5 mm, platinum, and the
ports oonsigted of circles of 5 em, diameter, giving
axn area of approximately 19 aq. om,

Treatment began on 1Tth October, 1932, and was
ocompleted im 18 days.

Five woeks later there was considerable reac-
tion of the tongue, the pharynx and the skin, By
then the sinus in the neck had healed,

On 2nd Jamuary, 1933, he had improved greatly
in health, He was free from pair =nd had »Hub on
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weight, The tongue was perfeoctly mebile and
completely liealed, although two or three small
indurated nodules wers still present,

The tonzue was frec from pain on palpation,
ths mase 'in ths neck had dlsappeared and the simus
remained healed. I am unable to give the final
result in this case, as I left for sasiralia some
wseks later, It 1s, however, umlikely that the
disease was eradicated., Nevertheless, it was an

amazing improvement .

At the time I do not think there were any
resulis of treatment of the tongue by means of X ray
%0 compare with this,

However, in the period 1938 to 1943 Max Cutler
{(17) has treated some 38 ocases with external Padioce
therapy. H: used X rays of either 400 or 200 XV,
or -ﬁgdium beam therapy, In the tables the source
of energy is not stated, and he sppears Lo have used
them &8 alternative methods of treaiment.

He gives the followlng resultsie

Cercinoma of the tongus,

Ear 1
Mo B
ery advance

Y

adenopathy
Year Cases Alive at the =nd of
treated 1939 1930 1931 1942 1933

1938

1939 2 0

19406 8 5 , 2 2
1941 16 r 10 10
1942 6 5

1943 ﬁ...

Two survivors had subsequent hemiglossectomy.

These figures are very promising for treatment
of tongues fr:om an external source -f radiationm,
The results are not yet equal tc those of interstitial
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radiation at the best olinics, and no five year
survivors are yet shown, Bub 87 per sent of the
cases were advanced, and nearly 5C per cent had
glandular enlargement, For such a mode of treatment
I oonsider the figures hopeful,

Our own figures for almost the same period are
not much better exoept for the year 1939 when of the
sleven patients treated - by interstitisl radiation -~
four have survived fres from disease for more than
five years, and one died Just short of five years Irom
inbarourrent disease with no sign of canocer,

The main advantage on favour of Cutlert!s tech-
nique 1s that thease patients were not subjeoted to the

‘painful procedure of interstitial radium, which in

the tongue must tax their endurance,

I have long besn anxious to discover &nd employ some
method of treatment which would svold suoh sxtremes of
discomfort, In ocerteln areas within the mouth sSow
sallsd contaot therapy can be employed, using a Chaoul
or Philips machine, There are, however, severe
limitations to the areas that san so he treated, and
in any case such treatment is not usually suitable for
a tongue, If Cutler s technique fulfils its promlee
1t would be of great advantage to patients suffering
from this painful disease, It may, moreover, snable
us to deal with those extensive cases where the ares
affected 18 too great to offer hope of cure by the
insertion of needles., I have no doubt that concen-
trated radiotherapy is uncomfertable enough, but it

is probably hetter than needles in the tongue,

I have for years urged the aoquiring of a mass
radium unit for the ireatment of lesions of the threat,
having & lively memory of such cases treated at the
Middlesex Hospital, The osse I have recorded is but
one of many, but one of the more striking, As already
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stated, a small compromise unit has been constructed
here, but is neither powerful nor flexible enough to
meet the demands, nor is it sele from the point of
visw of the operator, Furthemmore, an organisation
needs 4o be built up so that sueh 2 wnit 18 nsed in
& room adlecent to a special redium ward, where the
staff is trained and aococustomed %o the use of such
an appliance, The somewhat haphazard methods of
appiication so far employed 4¢ not give muoh hope
unless the prosedure ocan ln radioallr aliered, As
ons of the few men inAwmatralis who has used such an
apparatus, I speak with some sonvistion,

later in this paper I shall disouss the nse of
heavy radium moulds, such as I Adescribsd some twelve
years ago, Apart from the r#ther unsatisfaatory
radium oollars, I belteve thai uy paper of 1933 gzave
one of the sarliest deseriptions of such methods %o
be published in Australla, In this belief I may,
of course, be mistaken, having then been out of the
country for a number of years,

I aould quote many cases treated by mc perscnally
in England either by mould or by beam therapy, but I
have no wish unduly %o labouwr the peini, At the
proper siage in this thesis I shall disouss oases
treated by me in Australia by means of heavy moulds,
but will now psass om to tonguee treated in my private
practice,

¢ the cases treated by me in the last ten years
I cite 16 that were sithser proved hs.stolosieallzr or
were cliniscallr beyond doult, I exolude a proved
case in a woman “reated within the last few weeks as
being tooc reeent,

These sixteen cases inolude all that were
treated that I know to have dled, Eight were mele
end eight Temals,
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Ireated with intersiitiel radiation,
i5

1935 3 ¢ases
1 woman, pocitive secotion, remains alive
an’i well, December 1944.
1 dled of ssnoer .936
1 dsed '19?51 of a tonmue ocondition stated
to be infective, but almost sertainly
cancer, snl pneuwmonia.

1936 1 oase ,
Lesicr resclved, Operative death after
block dissection of glands,

1938 3% ocases,
1 alive and well 1944.
1 d4led 1938 of cancer,
1 died 1937 of ocancer,

193¢ 1 ¢mse
A woman, itive section, alive and well
B‘ﬂm %3‘, 1944.

1940 1 oase ,
Positive seotion. Died June 1944 of
serebral arteriosclerosis without
recurrence in iLongue or glands,

1041 2 easus
Both positive seotion
One od of ssnoer 1942,
One alive and wsell 1945,

1942 2 oases,
One positive seotien. ,
Both alive and well, Desember, 1944.

1944. 2 cases '
Both women, both positive seetion,
Both zlive and well, 1945,

And one oase treated bj ans of deep X ray.
1942 A mer of 88, who was thought to be unfit to
undergo any ioal interierence, He

died of canser 1944. ‘'There was, how-
ever, very oonsiderable palliation.
The following table gives the results of those
treated with interstitial radiation,
Alive and well,

Year Ganes 35 39 40 41 42 4 Deoember, 1944.
19 3 33355.3;33}04040404343 S 555
a9 X 1 0 0 0 0 0 ¢ © © 0
; 1 0 06 ¢ 0 0o i
1939 ' e 0 0 0 0 ¢
o 2 °23846 13
B c6g 2
944 - -

Thus three ocut of eight cases have been well
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for over five yeara., Of the total group, one death

was fron intercurrent disease ailter four years, the
tongue remaining well, and one death wes post-operative,
Eight out of sixteen cases are alive, and none shows any
sign of disease, The case trsated with X ray was
regerded a: Yoo advanced for anything bui palliation,

The two women treated in 1944 are both of interest,
The first one, aged 38, developed a small white surface
growth on the right side of the dorsum of the tongue,
This grew in size, and was s4otioned, the report being
squamous epithelioma. It was after this that I first
saw her,

She was oompletely slsmbulous, wearingMll upper
and lower dentures, After intersiitial radiation the
growth resolved and has sc far shown no sign of recur=
rence, She has, however, drawn my attentios tc a small
white spot on the left side of the dorsum well away
from the irradlated area whioh has oppeared since
treatment, It is at present entireliy superfiocial and
does not look very lmpressive, but she mssures me that
the first iesion began in exactiy the same way., I am
watching it carefully, Since w:iting the above I have
examined her tongue several times, The new lesion
shows no sign of advanocement, but rather a regression,

The other patient was a young woman of 30 years
and eleven months, four months pregnant with her first
child, Thisz pstient complained of no symptoms vhate
sver, but the lesion was detscted by her own doctor,

Dr. Donald Steele, during & routine examination,
Seotion was positive,

Whéiz I saw her first the growth measured 2,5 by
2.5 centimetres, and invoded thes whole thickness of
the left border of the tongue somewhat behind the tip,
Her %eeth were natural and very clean and well kept,
without obvicus caries but with some fillings. She
had never smoked and her Wassermann reaction was
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negative, There was no sign of any leusoplakia,

Two 1eseth in the lower Jaw opposite the leaion
had tilted slightly medially and thia seesmed to be the
only possible source of irritation,

She wes treated with interstitial radiation and
the mass r2solved. gShe has since had a dissection of
the glands of her neck which showed no deposits,
Treatment did not appear to interfere with her pregnansy-
and she looked very well. Hexr sppetite remainsd exeel-
lent throughout, and ahe¢ sompleined that when th: nesdles
wore in her hongue ahe sould Yot eat as much as she
wanted tog, She has now given birth to a healthy
daughter, and the tongue so far remains excellent
without sign of reowrrence, Thers is a certain smount
of socarring with slight atrophy st the site of the growlh,
but thers is no evidence of activily eitlier here or else
where, This 1s not the youngest patient I have treated
but 1t is the only case oi carcimoge of the tongue I have
ssen in a pregnant woman, Curiously enough, the
medical attendant of the other woman treated in 1944 has
informed me that, followingz some gynaecological treatment
undertaken after the resolution of the tongus lesionm,
this patiznt has also become pregnant, =2gain a first
pregnanocy .

It 1s difficult to say why my cases should show
such a high proporition of women, At least seven of
the eight had never smoked and neither had one of the
male cases,

‘sﬁm,

Seven patients hai been edentulous for consider-
able periods, three of them for 15, 22 and 40 years
respectively, My lset patient, not included in these

%I%Fg records,was 2lso a woman who had been eientulous for

many years aond had never smoked, I suspeect 1ll-
fitting or badly constructe’ Jentures as = sourss of chronte
irritation,

Even at such & large cancer clinie as that at the
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Middlesex Hospital both the proportion and the absolube
mmberz of womgn with eanocer of the tmg{m were very
small,

VWassermann tests wers not regularly performed in
the case of my private patienta. No positives were
recorded, but therse was one men who gave s history of
& gumna of the tongue, He was sent to me merely for
insertion of radium and a section at that time chowed
the presents of an epithelioma, After treatment s the
growth disappeared for a time, but recurred and caused
his death the following year,

The duration of symptome before treaiment was
stated to be of different periods up to a year, One
woman, mentally unstabls, gave a history of three years,
but I gould not regard her statements 23 reliable,

The age distribution was as follows:

0 to 40 {
g EE
888 ;
81 to 90
This showa that the difference from the figures
of the Radiotherapy Clinic 1s nol only in the sex :@atib,
but, 2180 in the age distribution, At the Clinie 70 per
oent were over GO years of azZe, in my figures only 56
per oent were above this age, Admittedly my total is
too small from which to draw any conolusion, but the
age difference is definite, while the sex difference
is striking., Women are zenerally supposd to pey more
attention %c oral hygieme than mer:, and the prosperous
membefs of both sexes more than the poorer section of
the community. - If this is a Fastor in the producition
of tongue cancer, one would expect more cases to
occur in men than women and in the poor than the rich.
This is as a rule true, so that I expeot my group of
cases 15 wol a falr sampling of the sommuntty,
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However, I shall deal somewhat more fully with possible
faotors in the production of mouth oancer iater in this
thesis.

On reviewing the tongue cases gensrelly I was
surprised to find how rarely a block dissection of the
glands of the neck had been performed, A% the Clinio
it has for years beeu accepied as s rule that all cases
of sancer of the tongue, whether exhibiting palpalbile
glands or not, should have such an operation if their
physloal zondition were sufficiently good %o withstand

4%, Crile!s bloock disseotion, as subssquenily modi-

fied by Roux~ierger, has besn rcgaried as the operation
of sholoe. Admittedly many of these patieni:s were old
people and wnfit for such & procedurc, while others
were suffering from such diseases as to preclude major
surgery. In others again the condition was too sdvanced
locally or in the glands to provide any justification
for dissection, and in some of these, owing %o fixation
of the glands surgery was impossible, Nevertheless,
13 dissections out of 38 cases - if we limit the
number %o those treated with interstitial radiation -
seems a rather small proportiocn.

Another point oalling for comment is the inade-
quasy of the reccords. Leucoplakia, such an important
precursor of osancer, is only noted on ten ccoasions,
while the personal and family histories are sketohy or
abaent,

Certainly the years cover a period of war, a period
of great stress with changing staffs, both honorary and
clerical, and a oonstant succession of registrars. I
fo not think, however, that all the blame is atiributa-
ble %o this, Those of us who oontinued the work as
members of the honorary sta’f must accept some of the
responsibility. The fact that for three years or more
I was heavily loaded with almost all the radium work,
and all the deep therapy does not altogether ebsolve me,
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But to cheok carefully the histories of 86 patients -
which number I have seen at 2 single session - would
have taken more time than was then availsble,

The consultative committee, at this period, had
geasged to funotion, and sften consisted of cne mediocal
man, or on occasion perhaps two., This committez, when
properly used for oonsultative opinions in doubtful
cases, can be of real value, but in those days medioal
men were too few and %oo busy to attendi. Now that it
is functioning in pari it is at times of great help,
although I consider it undesirable, unnecessary and
uneconomic to take up its time with zuch cases as
uncomplilicated zkin lesions, simply because ithe patients
are new patiente,

Ou'!j.lgok. Consideration of the tongue oases suggesis that
with treatment in reasonably carly stages before gland-
ular metastasee ars spparent the chances of controlling
the priusry leslon are good, and that with block dis-
‘section of the glands the prospects of eradleationm of
the #issase ore hopeful. Iz the later advanced oases
with glandular involvement the ocutlook is very poor,
The site of the growth is also of importance, the most
hopesul position for cure being the anterior dorsc-
lingual portion.

The choios of the best time for the disseotion of
the glands has been much debated. The method employed
at the Radium Institute, Paris, was to operate within 48
hours of removal of the radium from the tongue before
the development of any veaotion., This wzs constantly
done at the Middlesex Hogpital without appearent ill-
effects. In Adelaide, az a rule, the surgeons have
preferred to wail until the ztion has disappeared,
but on one or two ooccasions when I have persuaded the

e
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surgeon Lo perform the immediate operation no hamm
haz resulted, I believe that this 1s the time of
choice,

Before the insertion of needles into the tongue
we have endeavoured to take the utmost sare %o render
the mouth as healtirr a5 possible : by the sxtraction
of sarious teeth, the sscaling and ocleaning of others,
and by the observancs of oral hyglens generally, It
has been our practice to walt at least a fortnight
after such extraction befors proceeding with the
treatment, While the needle: are in posiiion the
mouth is douched frequently, usually with some none
irritant fluid such as & weak aquesus solution of
Sodtum bloarbonate, whioh helps to wash away the
stringy mucus, The palients are mede 4o sit up as
Boon as possible, even before the nesdles arse removed.

Feeding iz a matter of diflisulty, espeocially
Af thers 1¢ much swedling of the tongue. I have found
that many patients will gratefully accept ice oream,
end they sometimes manasge this better even than
fluids,

Host of our oases have had radium impiantation
of the tongue performed under general anaesthesia,
usually intra~tracheal ether, On a few occasions
an intravenous anaesthetic has been ¢mployed, while
once or twlee in the past I have used double mandibular
blosk ansesthesia,

Following a general anaesthetic the patients
are as a rule given carbogen inhalations to sifmulate
the respiratory funotion and lessen the risk of

pulmonary infeotion %o which ther are partiocularly

susoceptible,

Our histological reports have in the past been
rather mninformative and little has been stated, as
a rule, but the diagnosis epithelioma. On two ar
three cocasions only, as far as I oan discover, has
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any comment been made as to the zetivity or group of
the eancer, The degree of kerstinization has not
ususlly been recorded,

One point that has esught my attention with
regard to epitheliemats ocourring in deeply fissured
tongnes is their liability to develop neoroses i
the fissurss, and also the frequenoy of recurrence,
Gases 2rs, however, toe limited %o mske much of this,

Por the purpose of comparison and to complete
‘the figures for tongues, i give resulis for all the
preceding years in which the Radiotherapy Clinic has
been working,
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Te complete the tally of cases treated more
then five years ago, the Pigures for 1920 are

repsated, \
1 1 4 090 1

%4

Tue Tigures in rad represent oases dead of
intercurrent dissase more than three years sfier
treatment, walle the oblique 1ine divides those who
survived more than five years from those ¥ho 414 not.

A certain number of cases are untraced, their
particulars age given below,

Year Untraced,
treated

1922 o

1930 0O

1931 2 wntraced, both alive in 1940, untraced
since,

1932 ©

19 0

19 ; 1 untraced, slive in 1937, untraced since,

193§ 1 Gatraced, alivs in 1943, untraced sinece.
1 untraced, alive in 1940, untraced since,

1937 2 untraced, 1 untraced sinos 1937.

19 e 1 alive in 1941, untraced sincs,

5% §



Dissection
&g sm *

Survival
q e &

45.

Of these 7 ocases, thrse survived more than five
years, With the exoeption of one ozze, all lived -
%111 at least the third year aﬂer treatment.,

The mode of treatment of patients during the
yoars 1929 to 1938, and the results of such treatment,
are now briefly summarised,

gases treated with redium oniy.

Total 32

survived f’:.n years 9

Now surviving 5

Untraced ?
These were losb s

?ﬁ; of as follows:
1 41 thz year of tresiment,

1 tiree yoars after mamant

2 four years after treatment,

1 nine years sftsr treatment,

This laat cas= is tnoluded in t.he total surviving

five years.
Ceges treated with deep X ray only,
Total 16
Survived live years O
Now surviving 0
Untraced 0
Cages treated with radium and deep X ray.
Paotal
wa&.vaﬁ, five years
€354 mviving
Untraced

This patient was last seen nine ysars after treat-
ment, and is inocluded in the total surviving five years,

Cases treated with ¢

Total

Swrvived five years

Now surviving

Untraged 1

This patient was last seen eight years after treat-
ment, and 18 included in the total surviving five years,
Om.c. ka_l" - s M.a}_o_d

Ne patient treated with deep X ray oniy survived
more than a year, although two are stated to have died
of intercury
thuae with advanced lesions,

Of the 54 cases, there was a dissection of the
glands in 46, snd in &t least five of these the
dissection was incomplete. 14 of these survived five
yeara, Of the 48 who had no operstion on the glandular

area 9 survived five years,
Tims 23 patienta out of a total of 94 in the eleven

nt dlseass, This group,; however, comprised
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Years survived more than five years, which gives a
rate of 24.4 per sant, 07 these, seven havs since
died, one of sanscer, and three are uniraced, at 9,

9 and 8 years after treatment,

As the expectation of life at the asges at which
these patients were firat geen would not be very
greal, I think these results must be regarded as
fairly satisfactory. I my five year results are
added to these, we get a total of 102 cases, with
26 survivors for more than five years, a rate of 25.4

per cent,

P THE FLOOR OF THE

S e—— o e Al e ST

MOUTH,

Ltively few oases of oaroincma of the floor

of the mouth bave been treated in the period under
review, there only being nin: :sases in which there

was not gross involvement of ths tongus, The division
between this group and the tongue proper is perhaps
arbitrary, bui there are differences, chiefly im the
more frequent involvement of the mandible and in the
mox: frequent use of monlds {or treatment, Therefore,
in this paper Regaudls lead of gZrouping them together
has not been followed,

Ail but one of the oases were maies, and in the
four in vhich & Wassermann test was performed the
results were negative, Two axve stated to have besen
heavy smokers when presenting for treatment, and one
had previously been so. The ages varied from 50 o 82,

The ages in deceies were z5 follows:

5@;:06@ 6122‘?0 'zltgi@o 811‘.299

The duration of symptoms was given as follows:
1 month in 1 case

2 months 2 eages
W - 1
" 2 o’
ic * i
12 ¢ 3 *
3 years s
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Symptoms, The primary symptom oomplained of was

lump in the floor of the mouth 2 cages
Sore lower law v

Sore bensal ton?zo
Swelling of the lower jaw
Swelling of the neck
Sore in the nmouth
Stge ig In five cases the growth was fixed to the mandible,
Glands were palpable in six oases, being much enlarged -
in two, Biopsy was positive in six cases, in the

remaining three no seotion was teken, but all these

Lt ad g
LR

cages died,
HMode of Four patients were regarded as toc advanced or
Treatment . -
too weak for redium treatment and wers treated with
deep X ray. Their ages wers 67, 70, 76 and &2, All
died,

0f the remainder three were treated with radium
moulds, elither intra-oral or intra-cral and submental,
Two remain well,

The iwc remaining patients received interstitial
radiation. One is alive and well,

Block disseection of the glands of the neck was
performed in three casss, In one the glands showed
deposits and the patient died, The other two survived,

Zable of resulis,

Results, Year Cases 1939 1940 :!.97%’"!3.35"l 1943 19 i well
ar Oa 1 and well,

“  Jgp B P TP B WE WP Wi ey

1940 o

1941 2 o 0 1 0 1

1942 1 3 0 1

1943 %

b &

Thus three are slive and well out of nime treated,
one having survived five years, one three years and one
two years after treatment. These figures do not appear
%o differ widely from those reported from other elinics.
Once th: disease 1s extensive with mandibular involwemen$
and deposits in the glands the chance of ours is remote,
In our group no case with sithe» survived,
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Five gases involved the mandible when first seen,
and in one ocase the right side of the bone wag extensively
eroded, Siz showed glendular onlargement, in three
sonslderable. Ons case with moderately snlarged glands
survives, but the glands showed no deposits,

In connection with eancer of the lip I have
mentioned the possibility of successful removal of portion
of the mandible with o small attached glandular mass,
This waz not attempted in any cese in this group, nor
414 any appear to bs suitable for such a procedurs.

Theoretically such a scase might oocour, tut as a rule in
primary invoivement of the floor of the moutl: with
mandibui:iy invasion the condiiion 18 too extensive to
warrant much hope of sucocess. Nevertheless I think
that 1t chould be kept in mind as & possible mode of
treatment,

No superficlal X ray apparatus capable of intra-
oral use wags avallable during the years under sonsidera-
tion, so that trealment was limited to radium, either
interstitial or on a mould, or deep X ray. On one or
two occasions surgtoal diathermy was used in an sttempt
to palliate recurrences.

Mush of what has been said in relation to cancer
of the tongue appliss to tUhis group of cases alsc and so
no further comment is made,

Small neoroses of the jaw have ocourred in some
cages, but these have been-infrequent with the use of
heavily soreened needles, those usually employed having
a filter of 0.0 mm. Pt,

‘na or twoe cases developed submental infection,
but this was rarely serious,

Dosage. For the radium cases dosage varied from 6500 to
8000 r. given in § to 10 days, and for the X ray cases
3000 %o 5000 r. siven in 3 to 4 weeks,
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Results.

The next group of cases consists «f ocarcinoma
of the tonsil, Iymphesareoms has been sxoluded as
a different and, as a rule, a nore aystemlio disease,
Tt was not thought that eny useiul purpose would be
served by ecmbining the figures,

0f the ten ocases nonz was Jdesorilad sz either
lympho~epithelicma or transitionsl cell caroinoma.
One patient was female,

The sge distribution seems to show a ahift toward
the older groups in comparison with other mouth cancers,
60 per aent being over seventy. The total is, however,

- too small %¢ have much significance,

s ol adhe adbis e o

All oases exoepl thres were recorded as smokers,
several being heavy, In the three cases no recoxd
was made,

A Wassermann reaction was negative in sach of the
four cages 1in which this ¢xamination was made,

The results of treatmsnt, given below, are truly
deplorsble, However, as Berwen {18) peoints out sancer
of the tonsil is one of the mosh malignani forms of
growth, and moat resi t 1o treatment, cither surgloal
or mdﬁ.otharapmtﬁ,o.

Year @ases 9% 19 ?%9 1943 19 ana%;gl
1939 ;. 3 3 3 . 34 0
1940 ,1 n g1 0 0
1941 1 O 4] 0 1 0
'§9§§ ? 7 & 3 7

“ t

The patient treated in 1941 died suddenly three
years later, He had had an attack of influenza and
was Saying goodbye fic his soldier son when he dropped
dead.  No sckive growth was appavent at the time.

The patlient who presented inm 1340 had previously
had the right half of his %“ongue removed, presumably
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for cancer, some eightesn yvears before. About five
Yours after this, the glands of Lhe neck had been
dlsseoted and showed deposits of squamous cell
carcinoma, This was before the establishment of the
Radiotherapy Clinie, and there is no record of any
radistion treatment, On examination in 1940 he showed
thickening of the base of the tongus on the right side,
snlargement of ths right tonsll, and redness of the left
tonsil £lso, Sections showed epithelioma both of the
right tonsil and of the left pillar of the fauces, He
was treated with deep X ray and reoceived considerable
benefit. The condition, however, recurred and he dled
three years later.

It 18 possible that this case was really a recur-
renoe of sancer of the tongue and should therefore be
included in thet group,

snother patient died of bronschopneumonia bsfore
the reaction had developed, probably as a result of the
anaesthetic and operative procsdure, Yot enother died
euddenly, apparently Ifrom a heart eondition, but with
active growth still present, A fifth case, treated
in 1942, showed no sign of growth the following year,
but developad urinary retention possibly from prostatio
trouble, He was then elither TT or 78 years of age and
18 stated to have died of bronchopneumonia while still
suffering frou symptoms of retention,

Tims only ome patient remains slive, although two
dled of intercurrent diseass without evidense of cancer,
Five patients were treated with interstitial

radiua, The survivor, the only female, belongs to
this group, She was T2 years of sge when treated, and
ssction ghowed squamous 8ell carvinoma. She received
no treatment %o the glands, and no further frradiation
to the tonsll, She was well without sign of disease
in December, 1944.
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The remaining cases were treatsd with deep X ray.
Seven were very advanced, two patients being barely
able to open their mouths, 8ix had enlarged glands,
some quite large.

In nine cases a seotlion was taken and was reported
&8 carcinoma in all, usually as squanous cell oarcinama,

Symptonms, The chief symptom complained of by these patients

wed

Swelling of the tonell in 3 cases
DAfficulty of swallowing :
Sore throat

2
Eaxache 2
Swelling of the neck 1
Zia and pain were severe in many ocases, and

earache was 2 common symptom,

m The duration of symptoms before trestment varied
)
Symptome.  from 6 weeks to 6 months, in one cass the patient's

medical attendant noticed the growth before the patient
himself complained of any symptons.

Dogage, Dosage with radium was ususlly 6500 r in 6 %o 8
days, while caces treated with X ray recsived a tumour
dose of 3,000 to 4,000 »r in thres to four weeks.

¥hy these xesults should b2 so bad it is hard to
g2ay. As with bther mouth ocancers, the patients are
often old men in poor physiecal condition, bad subjects
for surgioal interferencs, Also many oame to the
Clinie with the sondition alreesdy considerably advanced,

Coutaxd, In gpite of this Coutard (19) as long ago as the
years 1920 to 1925 achleved & 23 per cent five year
survivel rate for such osses treated with deep X ray.

Berven. Berven, {20) writing in 1929, stated that at Radiumhemmet
dsep roentgenthernpy and buried radium had been employed
with only palliastive results and that the technique had then
been altered to a combined methed using firet radium
beam therapy - what he styles "radium at a2 distanoce" -
then surface application of radiun against the tumour
by meane of his specisl clamp, and finally implantation
of radium needles into the tumour remnants,
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Not all our results have beem as poor as those
shown in the table given in this section, as I ean
remember treating a man at the cliniec in 1936 who
survived six years and eventually died of intercurrent
disease when nearly §0. I belleve th:rs were other
succeasful cases also, although not many. These,
however, lie outside the quinquennium T have elected
to study,

I am driven to the conslusion that our technique
is in need of improvement, Possidly something on
the 1lines adopted by Berve:n, with intensive external
irradiation, foliowed by internal surface or interstitisl
radiation of the tumour remnants, or else by the use of
Cutlerts soncentrated radiotherapy.

GANGER OF THE PALATE,
Seven sases of cancer of the palate were treated,
two being female, The age distribution was as follows:
0 4152 51-60 6170 T1-80
31—4 4 f’ 51 : 1 1

Four cases involved chisfly the haxd palate and
three the soft palate, two of thest¢ with extension to
the tonsillar aree and the pharymgeal wall,

Twe were statsd to be smokers, Intha\‘*‘gthar
cases no resord was madc of this, Two oases gave a
history of eancer in nesar relatives, inm one ocase the
mother having died of esnccr of the throat, _

Three patients remained well snd fres from.
diseass in 1944, one was untraced, snd the remami\ns
three were dead. :

L

Year Cases 1939 1940 19 ?ﬁg ?19 % 19 g’;ll i
9% 2 6 o OfF 91931944 a4
940 1 0 0 o 0 i
1941 a . : e
1942 : 1 untraced 1 0 e} - 3 7
1943 o o % 0
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8ix cases were proved microssopieally, including
the {lree survivoss.

Both patients treated in 1939 had very extensive
lesions., One of these wae trested primarily with s
radium mould, and subsequently with desp X may, dii-
section of the glends of the neck, and finslly with
removzl of the right maxills. The grovith was not
checked and hg died 17 months afber the beginning of
treatment,

The other wee treated first by means of deep
X ray and e residuum in the tonsillar reglon then
received interstitial redi'm. The glands of the neck
were diaseoted.  In 1940 this patient showed no zign
of his original trouble, the mouth «nd palats Pemaining
perfectly well, He, however, developed symptoms suggestive
of zanser of tho prostate, was lost sight of and ie
$hought to be dead. The neck glands of both these
patients showed secondary deposits,

Twe of the survivors wers treated with intraworal
radium moulds, and the other with intra-oral deep X ray.

The untraced patient was alszo treated with deep
X ray and when last seem mot very long after treatment
. ne growth was evident,

Symptoms, The chief symptom noticed by the patient in this

group of oases was tho presence of a iump in the roof
of the mouth,
m;;ga Duration of symptoms varied from 6 weeks to 12

m months,

In the successful omses, dosegs mas 5,000 r end
8,000 r respectively in those treated with radium
Dosage, moulds, given 4in eight to tweive days, and 3,000 »
' with one intra-orsl field for the pstient treated with
roentgentherapy given in 15 days. This patient,
however, had previcusly had the lesion sxcised.
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THE BUCGAL ASPRCT OF THY CHEEK,

The luast site to be disoudsed 1s the Tmooal
agpect of the cheek, Four osses were tresgted, and all
were malk . Their ages were 42, €7, T1 and TT. A
Wagzermann test was taken in two cases and was negative
in eash., Three cases wore proved by biopsy.

Reasults were 28 follows:
Year Cases 1i939 1940 19%“1%22 1943 19 A%lvz
19 i ' g % ' 3 o 3 %4 93
o :
-3

3-9%% 0 0 Q
194 0 ¢ 0

One patient treated in 1942 had active growth
present in 1%44.

Two patients wers treated with interstitial
radiun and deep X ray, one with interstitial radivm only,
and one with deep X muy only. The two last are alive
and well, while of the others one ig dead and the other
had astive growth £4ill present in 1944, This was,
however, in my opinion the result of bad management of
the cese. Dosage with radiwm was usually 6,500 »,
glven in an average time of 6 days excepting ths oase
now %o e mentioned,

The patient treated in 1939 was stated to have a
vary aotbively growiug squamous careinoma, He was
treated with interstitial #pdium, the dosaze being
recorded zs 11,700 », He subsecuently received deep
X ray therapy, but ¢ied 13 monthe sfter the beginning
of treatment with sctive growth and neorosis both
present, In spite of ths wirulsnce of the growth I
gonsider this irradistion too Leavy,

The patient alive with active growth gave a higtory
of an accldent five years previousiy in which the cheek
was Injured by a tooth, When seen 2n 1942 he had a
growth involving the sheeX and attached to the mandible
posteriorly. He was treated with interstitial
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rediwe {6,500 r) and deep X ray. Oonsiderable 1mprav§-
ment took place b the growth did not completely resolve
and further interstitial radiation was given in December
1943. The uloer then healed leaving a goar attached to
the mandible, In the latter part of 1944 some activity
was suspected although there was little to be seen or
felt, A blopsy chowed squamous careinoms end he was
referred té & surgeon for removal of & gmall portion of
the mandible and disseotion of ths glands of the neek,
When I last saw this men about Yey, 1945, he had oniy
had a removal of a portion of the cheek followed by o
plastic operation. He then showed no sign of growth.

I discussed the oass vith the surgeon, but as the
cheek looked healthy I made no request for further interw
ference at present,

There are soveral comments %c be made about the
treatment of this patient. Looking baock I Zeel that
the best procedure would have besn to remove a small
portion of the upper margin of the mandible st the site
of attachment first of all, and then to insert radium
needles to the affected arsa. I believe that this would
have eradicated the disease withoul need for further
treatment of the primary site.

A word also needs to be sald about the mioroscopic
Tindings in the later stages, Before now I have had 2
report of zotive growth when %c all appearance necrosis
only was pregent. I am thinking in partioular of 2 lip
case whioh received heavy deep X ray rediation. A late
neorosis - two years after treatment - followed, and was
alleged to ghow active growth in a biopsy. Nevertheless
it was left untreated, snd healed within a month or two
lesaving a good scar., What is more, it has remained
healed and apparently well for about three ycars, b §
belleve that radiation mekss things very diffiocult for
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the pathologist by producing a oonsiderable alteration of
the tissues, and I think that histologleal reports on
tissue that has been irradiated, partiocularly soms
considerable time previously, should be acocepted with a
certain amount of reserve. I have a high opinion of our
patholegioal reports, but I think there are cases whare

it 1s aifficult to be certain, In this cheek case, Lf active
growth remained it chould have been ﬁmsem in the hone
also, HNothing has yet been dons to the bone other than
the irradiation 1t received, and ths patient now appears
%o be well., . It will be interesting to follow the progress
of this case, ’

Although the three surviving patientes are recoried
a8 having small palpable cervical glands, ncne have so far
had the glands disseoted,

Symptoms. The chief symptom complained of in every case was
the present of a gore on the inmner surface of the cheek.
In all except the patient with a history of accident the
growth was opposite the articulation of the teeth.

Three were recorded as heevy smokers. Leuocoplakia
was pregent in two cases,

furation The duration of symptoms was given as
9% g
Symplong . 1 week
12 months
months
10 years,

The last three all gave positive seotions.

The patient who #tated the duration of his symptoms
to be a week was found on examination to have a flat
growth 4 centimetres in diameter, with central ulceration
and heaped up edges snd periphersl nodules, He was
treated with deep X ray and the lesion resoived, He has
since remained well for over two years. His Wassermann.
reaction was negative, There oan be little doubt that
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his growth must have been present for very much more
than a veek, The other patient who went %o the
other extreme and somplained of symptoma for ten years
must, I think, have hed sn antecedent leuscplakia which
attracted his attention,

This group 48 too amall to be of mueh gtatictical
valus, but the results arc fairly satisfactory,

Apart from the case with g "very aotively growing
cercinoma®, and it was almogt fungating through the
chesk when he first attended, all patients are alive.
As far as zon be judged From this snall group, these
growths 4o not appear tc metastasize radpiiy,

It is not proposed to diseuss other sites in
relation tc the busecal savity as the meterial aveilable
is oo limites, As it 18, some of thz groups h&w
dealt with such small numbers that little san be
inferred fron them,
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Zelecurietherapy, mass radium or radium
beam therapy.

The i1dea of mass radiation using a sonsiderable quantity
of radicactive material placed within a container 1s by no
means nsw, It probably developed from the use of heavy monlds
or packs, but has certsin advantages over these older methods,
To begin with, there is far more effective limitation of the
radlation to the ares under trestment, so that numerous rerts
or fields can be uged, and thers is greater protection for tive
patient generally and for the operator working the apparatus.
Ag one who has in the paet made a great number of heavy moulds
I can stress the importance of this latter point,

The ekin areas of the patient adjacent to that being
treated are protected by the thick walls of the unit, con-
stmucted of some dense metal, such as lead. In one unit that
was used at the Westminster Hospitsl, Lohdon, the thickness
of the wall in contact with the patient was much reduced by
using gold for this portion., This mede for greater eage of
application, especially for awkward corners,

Kronig (21), at the Frelburg in Erisgau Frauenklinik,
seeme to have been the first %o put the ides into pr%%ice.

In 1912 he made what he called a “cannon" contalning a large
amount of mesothorium., This he used to irradiate women for
parametrial involvement in cases of cancer of the uterine
cervix, using a number of different ports., He, havever; gave
up the method as uneconomic as it immobilized half his entire
supply of mesothorium for the treatment of a few cases only.

In 1915 Lysholm, of Stockholm, revived the idea and
constructed an apparatua that was not only improved mechan-
lcally, but gave a greater measure of prétection as well.

Both of these early pieces of apparatus consisted
essentially of a lead cylinder eontaining the radiosctive
material. In that of Lysholm the radium was placed in s

piston which could be moved up and down in relation to the
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openling, thus varying the radium skin distance. The latersl
walls consisted of lead two centimetres thick which absorbed
75 per cent of the gamma rays emitted by the quantity of
radiun in use, Exposures lasting two hours at a time were
given to esch area, but by a gystem of pulleys and counter-
welghts, some desrees of movement was possidle for the pat-
ient during this rather long treatnment,

In 1919, as has been related, a simple container was
constructed at the Middliesex Hospital, Londen, in which was
placed two and o half gremmes of radium., One authority (22)
gives the amount as just under five grammes, but I am nesrly:
sure that this refera to the weight of the salt, not the
element, as it is elsewhere described asg two and a half
grammes, A long rod was attached to the contalner, and
gerved to regulate the direction of the emergent beam, Thie
appliance was Inown within the hospital as the large "QY
radium, and was first used in Oclober, 1919, Its employment
was continued until April 1921, and 168 patients were treated.
Beneficial resultas were noted in s number of cases, especlally
great temporary improvement in inoperable breast cancers,
but the results as a whole were not thought to Justify con-
tinuation of this method of ireatment,

Following thieg many different unite were constructed.
In France in 1924 Mellet concelved ihie ldea of & machine
which would give similtaneous radiation at several ports,

It was constructed for him by Danne, It consisted, in
effect, of a curved arm of metal supporting three lead boxes
containing radium. The curve was an arec ¢f a2 cirecle, so
that the beams from the three boxes converged to a central
point, The apparatus =zeems %o have been used chiefly for
earcinoma of the uterine cervix,.and apparently first three
anterior ports and then three posteiiar ports were used.
The boxes were to some degree adjustable, and the beanms
were intended to converge upon the site of the disease.

Even more complicated units were constructed, as for
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example that of Sluys-Kessler, in which 13 different foecl
were directed towards the site %o be irradisted,

However, a better known and more famous unit was that
of Regaud Ferroux st the Radium Institute of the University
of Paris. This was a massive block of lead suprorted by an
overhead structure, with pivots or gimbals for angulation,
It contained feur grammes of radium, subsequently increcsed
to elght grammes, and was largely used as s source of extern-
al redietion for cases of sanecer of the cervir, to deal with
the parsmetria, following the ueual intra-cavitary treat-
ment, |

At Padiumhemmet, Stockholm, a three gramme unit was in
‘use. This was designed, I think, by Sievert, who later made
uee of rneumatic transference of the raéiu& to and fyrom the
unit head for the greater prcihection of operator and patient.
He was, I believe, the first man %o conceive this ides and
carry it ouil,

Other units worthy of note were that of Failla at the
Memorial Hospltal, Hew York, and thet of Cheval and Hayer
at Brussells. Both these had means of retracting the con-
tained radlum behind s heavy lead screen within the unit,
thus increasing the safety of those using 1t,

That of Cheval and Mayer was slso notable in that two
apertures or treatment ports were provided, so that with
two beds, one placed below the unit and one above, two
patients were treated at one and the same time,

Another point of interest in connection with this unit
is that, in 1932, 1t was broken up and the radium dbrought
to London, having been purchased, so I understood, by the
National Radium Commissioh., It was there divided into
four lots of one gramme of radium element each and thus
provided the radiocactive source for each of four one gramme
units which were distributed to certain London Hospltals,
namely, the Hoyal Cancer Hospitsl at Fulham, the Westminster
Hospital, the Middlessx Hospital and University College
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Hospitsl., The Wectminster unit waeg shortly afterwsrds in-
ereascd toc two gremmes,

It was with the one gramme unit at the Middlesex Hos-
pltal that I gained my experience of such a mode of trest-
ment,

In the fourth decade of this century great advances
were made and by 1933 Redium Beam Therapy Research (23)
was instituted on a considerable scale. The Governing

Iherapy re-Body included Sir William Bragg as chalrman, and Lord

gearch.

The need
for phys-

giclsts.

Dawaon of Penn and other notabilities. The cost of research
wvas met by grants from the Royal College of Surgeons, the
Royal College of Physicians and the British Empire Cancer
Campaign, with donations from other bodies and individuals.
A very large quantlsy oi radium was lent by the Un}iog
Miniere du Haut Katanga,

At firat the cases ftreated were limited to cancer of
the mouth, tongue, pharynx and larynx, but later the field
was somewhat widened.

The research was begun with a five gramme unit, Later
a second unit of the same intensity was added, but with
much greater protection,

The close co-operation of physicists was needed and
was utilized. Grimmett was in charge of this glde. Much
has been done by them with regard to protection of the
staff, accuracy in positioning, and assessment of dosage.
S0 much advance has bsen made that the modern beam therapy
unit is perfectly safe from the operator's point of view,
The padium iz contained in a heavy lead safe, and after
the untt head has been placed in exact position in relation
to the patient, the operator leaves the room, and by the
throw of a switch the radium is pneumatically transferred
%o the unit head and treatment begina, A warning light
shows that the radium is in position.
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The flrst five gramme unlt wae not of the pneumatic
type, but the second was, and since then almost exactly
similar units have been installed at the Royal (ancer
Hospital, the Middlesex Hospltal, the General Hospital,
Birminghsm, the Western Infirmary, Glasgow, and the Royal
Infirmary, Edinburgh.

A dlrectionzl ecsliper wan developed to ensure that
the beam was directed in the =xact position. St tissue
skiagrane, as instituted by CGoutard, were of great help
wiﬁh regard to tumours of the pharynx snd iarynx,

A model trestment head wan devised and constructed for
the rurpose of aiding sslculations of desage. This avoided
making ealeulations with the patient under the actual machine,
which was undesirsble for severs) reasons., With the ald of
2 grarhies)l caleulotor designed by Dr, J. Read, these esti-
mationeg were greatly accelerated,

It 1s not intended hers to review the whole report on
Radlum Beam Therapy Research. The facts stated have indi-
cated the approach to the problen, A few Tigures from the
report will be given before passing on te the attempts made
at the Radiotherary Clinle z% the Adelalde Hospltal toc use
what were for us large amounts of radium,

Before giving the figures, one point is of interessh.

Treatment In this research in Britain the attempt was usually made

of glands to treat the primary growth through the lymphatic gland
area, In no case was a block dissection of the glands per-
formed. In operable cases the reaponse to réadiation was
satlefactory and =z block dissection is staied not to have
been indicated., When the response of the nodes was poor
they were always inoperable from the begluning. In =one
casea where glands disappeared but recwrred, it was felt
that this was due %o #n uncontrolled primary growth which
provided a meservolr of c¢ancer cells from which the glands
wers filled,
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In many cases glands dlsappeared and dld not recur,
which result ies not easlily achieved even with other methode
of radiation.

0f the 366 caszes deslt with in the report only 34 or
9.3 per cent were operable, and beeldes thiz many wers of
a type which had not nreviously given good reesults with
other types of radiation. -

Sunmary A brief summary of results of treatment in the years
of results 1934 to 1938 will now be givern.

Carcinoma of the tongue, anterlor twe-thirds,

7 operable cases 5 symgtom Tree
19 inoperable 3 '

¥ive others died of Antercurrent disease showing no
sign of cancer of the tongue, giving a total of 13
pagesg apparently freed from the dlsease,

Posterlor third of the tongue.

1 operable 1 symptom free
48 inoperable 12 i

Bix patients died of intercurrent disease wlth no
sign of cancer at the primary site or in the glands,
giving a to%el of 12 osases apparently freed frem
the diseass.

Floor of the mouth

A operzble cases all symgtom free
20 Anoperable 5

Alveolius.
None operable
12 inoperable 5 symptom free,
Seven died of cancer,

Cheek.
None operable.
7 inoperszble 2 symptom fres,
Five died of cancer,

807t Palatse,

2 operable 1 symgtou fres
12 Anoperable *
Pwo dled symptom free of intercurrent dlsease,

Hard palate.

omrable all symniomnfrse,
inoperable 3 * "
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Toneil

2 operable Both symgﬁom free
41 incperable 16 #

Two died symptom free of intercurrent disesse,
Larynz.

8 operable 6 symgtou free
16 inoperadle 1 »

These are some of the results of traatment with a 7ive
gramis radium beam therapy unit up %o the year 1938, I have
not included Tigures of cancer of the maxillary antrum or
certaln other sites, as in the years under dlecussion ocur
cases nave been too few to serve as any basis for commarison,

As Windeyer {24) has pointed out, statistical results
dc not give the whole picture. No soccount is taken in tab-
ulated resulte of any amelioration of symptoms, easing of
paln, prolongation of 1ife or other improvement if the
patient eventuslly dies of cancer,

The survival ates in the Beam Therapy Report are not
for o five year neriod, ag the research in question was be-
gun in 1934, and the report wazs iseued in 1938, The find-
inge of the Governing Body were conservative and impartial,
but it was conaldered that the method should be continued,
and the fact thet zix new five granme units were obtained
and installed is a3 sufficient indieation of the feslings of
the sommittee,

Reference has already been made tc the work of Lederman
and Mayneord with regerd to treatment of cancer of the
larynx by this methnd, and the remarkable results they
achleved,

For many years I have urged that the Radiotherapy Clinie
should endeavour to acquirs & radlum besm therepy unit of
#85¢ sort to glve certaln types of case a better chance
of eurvival, but to a small organization the eost is pro-
hibitive. Nevertheless, I hope that some henefactor may
gse his way clear to give such a unit as, in ny opinion,

it would be the mesns of saving a number of lives that are
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at present los%, OCur home-made unit 1s, ss hes begn atated,
%00 wazk and oo wmmanzgeable to be of much velue,

Having thus cleared the ground by showing the ressons
for my belief in the vaiue of treatment by mass radium I
will now pass on to = numbey of sasaa that T have treated
with heavy radium movlds in an sttempt to deal with certain
difficult conditicna, HBome of thase have no relation %o
mouth sancer, but are included %o give = relatively aonplete
secount of the method and its results. Thic doea not pre-
tend tc be a complete 1llst of such oaces as some may have
been nsged belfore I wae associated with the olinte, I glve
no account of Pradium collars® as in my opinicih the radium
on such applicators made here wsez mounted at sn insufficlernt
distance %e be of muck benefit. Rather the reverss wes
true, as a number of carces developed a superficial necrosls
of the ekin snd cubeutaneous tissme of the neck, and one
or twe even of the mandible., In thoee days there was no
"roentgen’ to Hell whet doeage the tlssuwes were sotuslly
receliving,

T have made very mony heevy meoulds for the neck en
the other side of the world, but these were usually at a
distance of approxinately five centimetrees, although for
some speclal sitee 1t was reduced tc %hree centimeires,

In those latter casee the dosage —- recorded in milligramne
hours or millicurles destroyed —— wae reduced to = figure
tihat experience had showm the skin would stand,

The following cases zre very far from being an unbroken
1ie% of muccess-s, On the contrary, only cne or two wWers
suecessful, but these successes were in caces that in my
@pinion could not have been adequately trested by any other

means at our disposal,
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1. To begin with I wish to refer to a case of retinoblastoma
of the eye, treated in England. A boy, aged one or two years,
was brought to the Middlesex Hospltal after oneeye had been
removed on account of this digease. As is said to occur in
25 per cent of cases, the other eye was then found to be
affected, so Windeyer made a Columbia paste mould and trested
the remsining eye with radium at a distance of about four
centimetres, I can remember Windeyer telling me that in-
sertion of radium needles into the orbit was disastrous,
I have not the records of the casze, but the child 444 very
well, the growth dipsappeared, and I heard seven years later
that the boy remalned well with pu:recﬁ vision., Another
such case was treated at the same hospltal equally succese-
fully a few years later with radium beam therspy, using ths
one gramme unit,

In 1936 just such a case was brought to me in Adelaide,
The boy - they are usually boys - was exactly one year old
and the right eye had been removed before it was discovered
that the left eye was affected also. I believe that it is
the habit of the growth to appear in one eye before the
other 1s obviously involved. In an endeavour to follow
out the technique that had been successful within ny know~
ledge, I constructed a Columbia paste mould three centi—
metres thdFk and mounted 127 mg. of radium element on it.
This the child wore intermittentiy for 67 hours, giving a
total of 8509 mg.h. and a ekin dosage of 2900 r. A modest
skin reaction followed. In o month's time the growth had
changed colour, becoming dark grey and smaller., Two and a
half months later the Qph%?lmic surgeon reported that the
growth was still present. Vislon was still good, It was
here I made my misteke, as I then proceeded to apply a fur-~
ther larger dose of radium, this time 3300 r. A strong skin
reaction ensued, with epilation of eyelashes and eyebrow,

Vhen two months later the surgecn reported that the growth
was still present the child was sent to the Readlotherapy
Clinic at the Royal Adelaide Hospital, where it recelved
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further treatment in the form of deep X ray.
~In 1944 the boy still had his eye, but there was much
corneal opacity and very little sight,

I belleve that if treatment had been suspended after
the first mould that this child might have lived and re-
tained his sight, 'The dose was probably on the small side
but this type of growth is rather radio-sensitive, The
appearange of the mass had certainly changed greatly and
even though it had not disappeared it is likely that com~
plete resolution in such a situation would take a long time,
Largely because this case was not a success I think it well
worth recording, sc that others may avold the errors that
I made. One of the troubles of these rare lesions is the
difficulty of accumulating sufficient experience to enable
one to choose the right factors for treatment.

2, The next case is thet of a boy of four months with a
swelling in the right temporal region. This was reported

in the Medieal Journal of Australia and a reprint is
attached to this thesis, Briefly the history is as follows:

A mass appearsd on the right side of the head when the
child was three months old. This grew rapidly and skiagrams
showed 5ony outgrowth suggesting osteogenic sarcoma, He
was treated with a radium mould with a total of 12,000
mg.h. at a distance of three centimetres, over an area
6 by 6 centimetres, giving 4,200 r at the skin surface.

The time of treatment was 132 hours,

A seotion was taken elght weeks later and was reported
ag fibrosarcoma by three pathologlats,

4 brisk reaction followed the application of the mould
and the tumour slowly dlsappeared taking about six months
to resolve sompletely, He hase remaina& well for five and
& half years, and skiagrems show no bony abnormality.

3. The third case is that of the woman with extrinsic
carcinoua of the larynx, described in the section dealing
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wlth cancer of that site. As previously related, she died
with numerous secondary depoesitaz in her lunge, but no trace
of growth in her neck,

4. The fourth case is that of a man of 63, a veyy heavy
smoker, who developed glands in the neck in 1943 and came
to the cliniec six months later with a mass of fixed glands
on the left side of his neck, One gland had been excised,
and microscopic examination chowed squamous carcinoma, On
account of his heavy smoking and the nature of the growth
the pharynx and larynx were regarded as the most likely
sites for the primary growth., Despite an intensive sesrch
of kis mouth, pharynx, masopharynx, and the larynx, and
numerous skiagrsms of oesophagus, stomach and lungs, no
primary lesion was found,

Heavy radium moulds were applied to each side of his
neck, firet the left and then the right, at a distance of
4.5 centimetres, The total miliigramme hours were 35,000
on the left, and 30,000 on the right, giving = skin dosage
of 5,300 ¥ and 5,610 r respectively. The central line of
the neck anteriorly received 3,690 r and the 15:1: glandulay
area at least 5,000 r. The time of application for the twe
moulds was 32 days.

Two months later the masses in the neck hsd practically
disappeared, and the patient was gaining welght,

Four months later there was a recurrence at the lower
end of the left sternomastold muscle, but situsted more
anteriorly, and in August radium needles were inserted into
this,

This masswas reduced in size, but later = fiuctusnt
swelling formed which eventually broke down leaving a dis-
charging sinus. The patient died in Mareh 1945, and post
mortem he was found to have a large growth of his left
pyriform fossa,

This case reminds me forcibly of some remarks made by
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Eric Pearce Gould at the Middlesex Hospital., Speaking of
growths of the pyriform fossa, he sald that it was remark-
able how almost invisible lesions in this ares gave rise

to massive secondary deposits. It was his opinion that
radiation, by prolonging the life of the patient, gave

time for the primary growth to become manifest, Previously,
he thought, the patient died lohg before the lesion scould
be detected. This case certainly esems to bear out his
contention, as in the szariy stages he was repeatedly ex-
amined without success, while at his death no-one could
have miseed the growth.

5. The next case was that of a young woman of 35, who

had an enlarged right tonsil for twelve monthe. This was
removed at the end of May, 1944, and section showed rather
a confused picture, BShe came to us in June, and then had

a large hard movable gland in the right submaxillary region,
and an indurated area in the tongus adjacent to the right
tonsillar bed,

Bhe was treated with 2 large radium mould of an area
of 190 square aentiﬁetrea at a distance of 4.5 centimetres.
Thé total was 35,000 mg.h, and the dosage B400 » to the
skin, The time of application was 12 days. The follow-
ing month needles were inserted in the aporopriate area
of the tongue and the tensillar bed.

She had a brisk reaction, but then improved greatly,
gaining over 13 1bs. in welght. The glands were then
dissected, and from the examination of thess, the patholo-
gist reported the pgrowth as an endothelial sarcoma,

The tongue did not entirely resolve, and in May 1945,
further interstitial radlation was given to the whole of
the posterior third of the tongue. The loca:l: gondition
appesarg 1o have improved greatly, and the indurazion which
was previously apparent is greatly reduced, No further
glands have appeared,
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6. A woman of 69 vwas admitted in July, 1944, with a swell-
ing of the left gids of her neck. It had been present for
twelve months,

Her previous history was scmewhat obacure, th she
and her mother had suffered from simple goitre, hers occurr-
ing at the age of 15, Her account was that she Lad been
given something to rub on it, and that it had them disappeared.
She had alse had a small lump removed from the buccal sur-
face of her left cheek five years before presenting,

A gland was exclsed, and microscopic examination showed
s0lid carcinomatous masses of posaibls thyroid origin,

On examination she had a large mass occupying most of
the left side of her neck with very numerous glandas extend-
ing into the posterior triangle. The left lobe of the
thyroid was sald to bs involved in the mass, the right lobe
and the isthmus to be free,

A Mantoux test was negative,

Sklagraoms showed no bony metastases, snd no deposits
were viglble in the chest,

No other primsry sourec was discovered., She was treated
with o large radium zmould at 4 centimetres distance. The
dosage was 5,400 r on the skin (40,000 mg.k.) Time of
application ~ 128 hours in between two and three weeks,

& brisk resctlon followed and the glands disappeared rapid-
1y, being barely palpable three weeks later, BShe had now,
‘however, developed glands in the left axilia and in the
left inguinal and iliac regions.

Treatment of these areas was begun with deep X ray
without apparent effect, The maeses in the groin and
1liac fossa grew very rapidly until there was a huge mass
involving the upper third of the thigh, with vascular ob-

struction and necrosie, combined with secondary infection.
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The neorosis was apparently due to interference with
the blood supply as it developed before radiation of
theee areas was complete. Trestment was dacontinned
and the patient died a weelk later,

7. The next case hes been momewhat more suecesasful mo
far. A man of 60 from a distant country ares had afl
squsmous eplthelioma removed from his right temporal
region in January, 1944, the raw surfaoce being covered
with a skin graft,

He was told to report in a month, but instead went
hore, returning only in October with a mass of glands
in the right preauricular region. He also complained of
en unpleasant taste in his mouth of s few months' duration,

On examination the site of exelsion and graft looked
very healthy. Below this there was a mass of glands in
the preauricular region, at the angle of the jaw, and be-
hind the sar some glands wers about to fungate, The paro-~
tid was involved in the glandular mass, no doubt account-
ing for the unpleasgant tasite of which the patient complained,’

The glands were not entirely fres, and Dr. Jose con-
sld:red that they were not operable.

Before a mould was applied thres days later the glands
behind the ear broke down,

A large mould was made and applied, the radium being
a% a distance of 3.5 centimetres, The area was 100 square
centimeires, and the dosage 8,000 r to the skin (40,000
mg.h.) Time, 148 hours in 13 daya.

A brisk reaction and epidermolyeis followed, This
gradually subsided and the skin healed, including the
sinus behind the ear., Within two months ar‘treatmant
the patient volunteered the statement that the unpleasant
%ast2 in his mouth had gone. UWhen last seen in May, 1945,
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he remained well although the lower part of his ear had
suffered a 1ittls from the radiation, having recelved a
dosage of 10,000 r,

8. Vithin the isst few monthes n young man with an osteo—
genic sarcoma involving the left temporo-mandibular region
has been treated with a large radium mould, the skin dos-
ege being 8,000 r in 15 days. He also had a very brisk skin
reactlon, but %thie has healed although there is some goarnr-
ing, He 2t1ll has = bony masse, but it is too early to form
any idea es to the result of the treatment, He mede no com-
plaint et any stage of treatment or reaction, and I believe
he 1s back at work,

Cne or two even more recent casce have been similarly
treated.

This list does not purport to inolude all cases treated
at this elinlc with heavy moulds, but I ¢hink it includes
the greémier part s them, that is, moulds of considerabls
area and wi*h the radlum mounied at a dlstance of three or
more centimetres. Fubther detsils of these moulds are given
later,

Rumerous moulds have been wmade for smaller areas, but
1% 12 only in recent years with the increasing use of super-
ficial X ray for skin malignancies that sufficient radium
haz been get free to attempt the use of these larger moulds,

large moulds are not in themselves iderl, Their man-
ulaocture is tedlcus snd time-consuming, and mounting the
radium inevitably exroses the conatructor to more than the
tolerance dose of radiation,

Horeover, the nuresing ataff, and %o a less extent ad-
Jacent patlents and othsrs are exposed %o undesirable
redlation. The moulds themselves are often cumbarsome
aud tiring for the patient o wear, and unless very care-
fully made, are apt to gét out of position, The patient

can rarely iolerats them for more than twelve hours a day.
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Their correet adjustment ecalis for considerable skill
ané knowledge or the part of the nursing staff,

¥hat is nore, one cannot chooge a series of ports
through which %o irradiate a deeply seated tumour, The
nunber is usually limited tc two, as for example, on
elther side of the neck. In %the process of treatment
the ad)ecent skin usually recelves s quite appreciable
doze, Thus in some of cur cases in which moulds were
applied to the neck, the skin below the clavicle developed
a moderately brisk erythema,

Thers can be no comparison, sither for effectiveneas

with beam or. for safety, betwesn & radiuwa beam emanating from a2 nags

therapy.

unlt and that from a wmould., With s mass unit only the port
chosen la irradiated to any appreciabls degree, wvhereas
wlth a would there is a general irradiation in all direct-
ions,

Protection Las already been mentioned but ite import-
ance should be strsssed, As one who hag made vaery many
large woulds I san téatify to the necegsity of this,
Adsquate protection is impossible without g earefully
designed radium unit,

The mould cases reported here vary from appasrent
complete suecess to undoubted failure., The only modes
of trestnment in these cases open to us were desp X ray or
radium meulde. My belief is that the reeults were not the
worge.as s result éﬁ the method used. Such experience as
1 havgf?;nda to make me think that with the more resistant:
lesions radium ig the more effective agent of the two.

I bave ne illucione that the possession of s redium
bsam therapy unii would snable the olinic to save all sases
of wouth caencer, X do, however, believe that a greater per-
centege would be rescued from a migerable death and would

continue to be useful members of the commnity,
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That this is possible 1s supported by Lederman and
Hayneord's results,

Posaibllities It may be that with newer znd more powerful deep X ray

of deep plants, and the more accurate positioning rendered possidble
X ray by such plants being shockproof, which our present machine

at the elinic is not, combined with the use of appliances
for beam direction, better results than were formerly poss—
ible may be achieved, Perhaps Gutler's technique will give
ug results that at present we dare not hope for, but I have
yet to read of any results of X ray therapy of carocinoms of
the larynx that approach those of Lederman and Mayneord
achlieved with radium beam,

Beam therapy units are not without their disadvantages,
Their immensely high cost, and the length of time of each
treatment are two of these., As against the high sost of
purchase one may point out that running costs are negligible,
end that depreclation is merely that of wvariation in value
of the radium within i1t, If the price of radium falls,
then, of course, the unit loses in value, In recent years,
however, the price of radium has risen, |

Nevertheleas I feel that there should be at least one
place in the Commonwealth where the gervices of a modemn
radium besm thergapy unil should be available to the public.
-Perhaps 1% should be placed in a large clty where there is
the grestest 2snsity of population, such as Sydney or Mel-
bourne, Or the other hand, a more central position might
be nmors desirable.

In Sweden radlotherapeutic work is concentrated at
three centres, and the appropriate cases are transferred
from sny part of the sountry at the expense of the govern—
ment. The great distances of Australia might make such a
plan wnworkable here,

This thesls, however, is not intended to be merely a
‘plea for radium beam therapy. I think it desiradble that
such treatment should be available, but if equal results
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can be achieved with deep X ray therapy, se much the
better, X ray machines are ¢heaper, are largely made .’m‘
Australia, and tap almost unlimited power in the electric
supply malhs. Muoh, therefore, ocan be ssid in their favour,
But I do plead for the use of adequate external irradiation
for the treatment of the more inaccessible mouth cancers,

It may be that I have been unfortunste in not having seen
this effectively done by meané of X ray. '

Contact X ray, no doubt, hasg its place in treating cer-
tain superficial and accessible lesions within the mouth and
may be more extensively used in the future., Its advantages
lie in the rapidity of application and in the limited volume
of tissue affected. I do not, however, think that it has
any place in treatment of cancer of the tongue. For the
palate and certain other sites it may be quite applicabdle,

I have no personal experience of the Chaoul or Phillips
machines and therefore do not propose to dlscuss such
treatment, Tov K s recnow e B =
v Ast dintuwanad .

Yolume Dosage

1 have so far saild nothihg about the volume dose re-
ceived Ly the tissues when irradiation of one form or
another is undertaken, A considersble amount of investi-
gation has of recent years been carried out with regard to
this problem, and physicists now evaluaté the total energy
recelved by tl'}e body in terms of the mega-gramme roentgen
Z—:.:\"X ;erta a;;ﬁnt of hesitancy is apparent in the liter-
ature with regard to the terms *volume dose" and *integral
dose®,

I have discussed this phase of the work with our
physlecist at the clinic, and he has worked ocut the approx-

imate volume dose for several different types of treatment,
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taking the term to mean that given above, namely the total
energy received by the body. The results of sonme of his

caleulations are given below,

1. A large tongue implant, total 3.8 m,r.c.cs.
2, X radilation of the
larynx with 3 fields total 5.7 m.r.c.cs,
3. Single plane inmplant
to the cheek total 0.4 m,r.c.ce.
4. Small mould to the
. hard palate. total 0.9 n.r,e.cs,

And for the purpose of comparison only the following
two are added.

5. X radiation of the pelvis
for carcinoms of the cervix %otal 3¥1.6 m.r.c.cs,

6. Intra cavitary radium

treatnent of uterine

cervix total 8,7 m,r.c,.es.

I do not propcse to go further into this matter, but
it is interesting to note that the energy received by the
tody during irradiation of the larynx by X ray and in
treatment of a large lesion of the tongue with interstitial
radiun are of the same order,

Also the lsat two figures go far to answer a gquestion
asked by a gynaecologist at a recent meeting, as to why
the patient may be so much more upset by X radlation of
a pelvis in eomparison with the insertion of radium into
the uterus and vagina.

One point only remains to be mentioned, and that is
that the beam therapy report shows clearly, as might be
expected, that the systemlie effects of radium beam therapy
are found to be lees with a reduction in volume of living
tigsue irradiated. This, as 1s well known, holds true
with roentgentherapy also,

I have recently come aarosé an article by Buttall (25)
dealing with the intra-oral radium treatment of conecer of
the mouth, This 1a from the Holt Radium Institute, Man-
chester, and deals with a large number of cases, He makes

many good pointe alfhough en occasion I find myself in dis-
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agreenent with hinm,

Technique of Treatment

Speaking generally, I agree with Nuttall that where
possible, a mould is preferable to implantation of needles.
He does not suggest this for the tongue, and indeed in such
a site with a constantly moving organ the extension of the
growth is usually more than is visually apparent, especially
with regard to depth. Thus implantation is ususlly nsededﬁ*
and I find that in the posterior rortion I prefer to use
needles of considerable active length, not less than 4
centimetres. Théme are inserted vertically, and several
planes are employed,

For leslons of the dorsum of the tongue I do not as a
rule ecare to rely on horizontal implantation of needles
for the same reason as that given hefore, that the lesion
i1s deeper than it appears to be.

For the tip of the tongus I have had fallures with
interstitlal radium, necessitating the subsequent use of
surgery, although not in the five years under review apart
Trom the case treated with roentgentherapy.

I do not care for his zuggestion of the'uae of radon
seeds, I have seen many oaseg of skin lesions treated
with lightly filtered radon seeds, and I have not regarded
any as entirely satlsfactory. The caustic effect iz un-
desirabile and undiscriminating, and vhere the seeds are
1eft as a permanent implant I have noticed that there is
usually permanent discomfert as well, I have not used them
for the tongue a% all, being content to follow the teaching
of the Frenoh school in this regard. I ean, however, be-
lieve that seeds are more convenlient for avkward poeltions,

ﬂ% This needs anmplification, A mould needs distanee and
a considerable quantity of radium to give an eflective

dose at depth. This makes it impracticabie for mcast
tongue lesions,

2
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I have not, in Australls, used the technique sometimes
employed by Monod of inserting needles for four days hori.
zontally, and then removing them and re-inserting them
vertically for another four days,

For the floor of the mouth and the alveclus I agree
with Nuttall that moulds are preferable when nossibie,

These may be single, of the dental type, or whers the lesion
is desper a submenial mould may be added. I am not, in this
paper, congidering the question of antral invasion at all,
That has been admirably dealt with by Windeyer (26) among
other writers, and cur oases are too fog to provide any
original comments.

With regard to the pelate I am in agreement with Nuttall
that moulds ars best for the hard pal&te, and that lesions
of the soft palate are sultably treated by implantation,
though here, as elsewhere, I believe that adequately f£ii-
tered radlation is better than seeds.

I mmve not in reoent yesrs employsd moulds for the bucecal
surface of the cheek. I nevertheless thitk the method sound
if the mould is well fitting and can be kept in place. My
cases have been treated with implented needles, and the re-
sults have been falr,

With regard to the fawces, I have used implantation for
.the few cases I have had %o desl with, while lips have usually
been treated at the olinlc by interstitial radiation, or by
means of a mould if the gingivolabial sulous and the alveolus
are lnvolved. In my private practice I have been uging for
sone years X radiation for lips, even on the bucecal aspeoct,
provided that the lesion does not involve the sulcus and
alveolus. For a considerable time I used moulds for all
lips, but since using roentgentherapy the results achieved
geem tc have been 2qually good, with much less bother to
patlent and operator, and with the advantage that there ig
No necessity to send the patient to hospltal,



The second part of Nuttall's paper is not available ag
apparently all coples were sunk in transit.

Construction of Houlds

While on this aspeot of the subject I should like to
refer in more detail to the moulds uged at the olinie. The
large external moulds have usually been made of Columbia
pasts, chiefly because of the absence of a satisfactory
alternative during rscent years, This makes s rather heavy
and cumbersome mould, so on one or two occasions a Columbia
paste base plate has been used, with a hollow paste support
to mount the radium and achieve the neceassary distance. This
has the effect of reducing the weight considerably., The
area of these moulds has usually been about 100 sq. cm,
and the filtration always 1 mm, of platinum or its equiva-
lent. The charge carried has been in the neighbourhood of
300 mg, Ra, el, and the tims of application for each mould
has been between two and three weeks., The intermittent
application of the mould obviously increases the number
of days occupied in treatment. The addition of tubes of
radon to the radium on the mould has in recent dases de-
ocreased the number of days to about 14.

The distance at which the radium has been mounted has
varied. The earlier cases wers mostly at a distance of 6
gm, or somewhat less, bui our physicist has calculated that
the best depth effect is achlieved with the rsadilum at s dis-
tance of 3,5 to 4 om, Any increase above this merely adds
to the time necessary without markedly improving the depth
dose.

The intra-oral moulds have almost always been of the
dental type, and have been constructesd at the Dental Hog-
pital adjacent to the Royal Adelalde Hospital, The staff

there ls accustomed to the manufacture of such aprliances,
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and the results have been very satlsfactory. These moulds
are very famillar to those concerned with sancer of the mouth
and need no desoription. We have, however, been inereasing
the thickness ¢f the lead roof and walle of the box in the
mould containing the radium in an endeavour to reduce the
radlation effect on that portion of the mouth not undergo-
ing treatment., In ones or %we we have been able to increase
the thickness of tha lead to 1 om., when such effect outside
the area treated becomes almost negligible., Unforiunately,
this mekes rather a heavy mould to carry within the mouth,
and is rarely possible,

The guestion of radium implantation has already been con~

sldered in the section on tongues,

The suestion of Biopsy

I% has been often suggested that the taking of = blopsy
entails an added risk to the vatient with regard to the
dissemination of the disease, As far as the ocarcinomata
are goncerned, I have not found this borne out in practice.

The usual routine a% the clinic in the case of lesions
of the mouth, 1s to take a blopsy at the time of the radium
implantation, although in certain cases of doubt it may be
taken previously. I have seen no ill results that could be
traced to this practice. Certainly it is diffioult or inm-
possible to say that glandular metastases would not have
developed had a blopsy been avoided, but the vast majority
of cages who showed deposits in thelr glands had them at
their first appearance ai the clinie before the beginning
of treatment. One man whose biopsy showed a "very actively
growing squamous carcinoma® is now well over five years
later, He suffered from pulmonary tuberculosds and his
glands were not dissected although they were irradiated,
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The Importance of Palpation.

Before passing to the next matter, I should like %o
stress the importance of pslpation in the examination of
the mouth, I have smeen before now = senior member of the
honorary staff of = London hospital miss an epithelioms of
the tongue by relying on visual examination. On putting a
finger in ths mouth, the mass waas obvious., This matter of
palpation is not linited to tongues, as an experienced sxaminer
once he has gained the confidence of the patient, can palpate
not only almost the whole tongue, but the tonslls, the lateral
wall of the pharynx, and can sometimes resch down well into
the pyriform fosea. The whole sscret, apart from gentlenees,
1s to keep the examining finger close to tha tongue and away
from the fauces, The sensation of induration when found, 4s
almost unmistakeable, while other lesser roints may help in
dlagnocis,

Factors that may be conecerned in
the grnEuchan of moush cancer,

A% thls point 1t may be suitable to sonsider briefli the
factors that may help %o produce this group of cancers,

0f these, age is important, as the figurea, both those
given here and those in other writings, demonstrate. Although
gome cases occur in the relatively young, and in the liter-
ature, even in the very young, the majority of cases ocour
in people of more than middle age. Our tables show a rising
incidence ®ven up to the eighthdecade.

Bex is also of importance as far as more cases ocecur in
males. It 1s hard to believe that there is a sex-linked
1iability to such disease present in men and absent in women,
go that an examination of the different habits of men and
women 1s required,

In this connection I do not think that smoking can be

exculpated. Certainly a vast number of men smoke and there
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are in comparison relatively few cases of cancer &f these
sitea, but many of my patients, both public and private,

were heavy smokers. As a smoker myself this saddens me,

but we have too many examples of the carcinogenetic proper-
ties of combustion products to dismisgs the probability of
such being the sase. Tar and zoot csncer are two that spring’
quickly to the mind, and in the case o2 mule Qpinhers and
rztort workers we are dsaling with caroinogenetic hydrocarbons
in oils that -have been subjected to heat treatment, Xangri
burn cancer has probably a different mechaniam,

With regard to women, I do not think that the vééﬁ.number
of them have smoked sufficlently long to affect the figures
much a8 yet., Years of smoking appear to be necessary %o
produce this disease. WAith the deterioration in quality
of tobacco during the war I fear the possibllity that a
greatly inoreased incidence may follow some years after the
sonflict ie over,

Bmoking is ehwviously not the only factor, 28 an apprec-
iatle group of patients have never smoked, but I am inclined
%o think that 1ts potentiality for causing cancer is not
limited to the zites discussed. May it not be a factor in
cancer of the stomasih: and oesophagus?

Syphilis has frequently been named as a forerunner of
cancer, and there 1s no doubt that thie is at times true.

It 18 certainly apt to be followed by leucoplakia, which

is an important precursor of cancsr. However, in our cases
the proportion of those showing & positive Wassermann re-
action, or giving & hisSory of this diseasq, was too small
Tor it to bs regarded as a major contributory factor.

The condition of the teeth, whether showing dental
caries, sharp and irritating edgesz, or a geaa#aiiy un-
elean condition, or perhaps all combined, Iﬁici%onsider
of resl signifieance. After studying the fedoy$g of my
private patients I em foreced %o the eoncluégon that dentures
presumsbly 111-7i%ting, can be a fruitful souros af trouble.

\
N
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If emoking is added %o irritating conditiones such as any
of theee, I imagine that the 1ikelihood of cancer is great-
1y inoreased.

Other tongue cancers have developed in the smooth
tongues assoclated with achlorhydria, and in the fissured
tongues of chronic gloesitie. One or two have been in
women with microoytic ansemis,

_ Amalgame of different metale used in dentsl storpings
have been cited as a possible cause of mouth cancer. It
has been shown that a potential difference of a few milli-
volts may exist in relation to theese. This does not sound
very different frou normal elecirical impulses that are
present in the body, but perhaps the sonstancy of the
voltage, the fact that it 1s alwnys present, may be enough
to produce an asbnormal stimulation of the cells. Consider-
ing the very great number of amalgam fillings that muct be
present in probably millions of mouths one would expect a
greater incldence of the disease if this were at all a
powerful factor. On the other hand we must rem%}er that
a very small percentsge of the ernocrmous number of smokers
actually develop sancer of thé nouth,

Heredity may have a bearing on the matter, but ouwr
records are too inadequate in this respect to furnish any
informatlon, One or twe of our patlents at least have had
near relatives with cancer of the throat or nesrby struct-
ures, and several more have mentioned relstives with cancer
of other organs, Little significance can be attcchedto this
in view of the paucliy of investigation of the remalning
cases,

A few cases have given u history of a seguence of
growths in the same patient, such as a iip foliowed by a

tongue, or a tongue by a tonell, This is by no means un—



84.

common, and has been dealt with by various writers, includ-
ing Sarasin, whose article on this subjeot has already been
clted,

I cannot leave the subject of heredity, and the apparent
transmission of a cancer tendency from one generation to
another without briefly referring to the work of Bittner
and his remarkable experiments with mice. After the immed-
late transference of mouse littere of a high cancer strain
to foster mothers of a low cancer incidence he found that
not only d44d these litters have a greatly reduced incidence
of ocancer, but that so dld the subsequent progeny of these
litters without further fostering. In other words, by one
act of fostering he converited a high ocancer gtrain Yo a low
cancer strain, To explain this he postulated a *milk factor"
These experiments have been oconfirmed by numerous other
workers (27).  Perhaps some euch factor may be eperating
in man also.

Hlth regard to cancer of th: larynx, the important
factors again sppear to be age and gex, with such irritants
&% tobacoco smoke, though according to the two Jacksons
this 1s less important hore than in eancer of the tongue,
They also refer %o irritation and inflammation and “the
very important element of frustrated repair®, (28).

Heredity also nay play a part, but on thg vwhole it
appears that cancer may sometimes oocour as one fornm of

response o relterated slight damage to the tissues,

The treatment of the lesions dealt with in %ﬁis thesis
calls for a planned attask with the most approprgate weapons
at our disposal, whether radiotherapy alone, or iﬁ apnjunat«
ion with surgery. This entalls : k

\

Early and accurate diagnosis
Investigation and charting of the
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extent of the lesion and glandular involvement as far as
possible,

The necescity of as clean an area as possible for
treatment. This may be achieved within the mouth by the
soaling and oleaning of teeth and the extraction of others
if necesssry. Such extracticns ghould always be performed
before radiation, as after treatnent extraction is likely
%o be followed by neorosis. If 1t is the larynx that is
being treated, the use of a very low initisl radiation
dosage in accordsnce with Coutardta technique, may dbe
tried,

Oollaboration with the surgecn or other epeclalist
80 that the whole Procadure, both redlation and surgioal,
is planned as an integral whole,

Dgolsion as to whether the primary lesion ig to be
treated entirely by radiation, or whether %o give portion
of the dose, as in Cutler's technique for the larynx, and
then %o walt to see the response before declding whether
the treatment should be completed by radiation or by surgery.

Treatment as early éé pogslble as is consistent with
the above prineciples,

Administration of the dose within a definite pre-de-
termined time. This dose should be planned to be lethal
to the tumour, and not %e¢ allow of repetition,

The utmost use of physiecsl ailds oy accurasy of dosage
and positioning,

Adequate atiention %o drainage areas, by dissection of
glands if possible, or 1f not, by irradiation.
. %he use of skiagrams, ineluding soft tiseue sklagrams,
Adequate follow up,
Ro repetition of treatment unless the likelihood of
necrosis 1is small or unimportant. This of course varies

with the organ being treated. In the case of the larynx,
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necrosis is very serious, whereas a small necrosis of the

tongue or mandible may be relatively unimportant,

Organization of the Devartment.

Besldes theee main principles, there are such matters
as the general organization of the department., At present
the Radiotherapy Clinic of the ﬁsy&l Adelalide Hospital 1is
suffering from very serious dissdvantazes otﬁar than that
of antique machinery. There are no radlotheraspeutic wards,
with thé result that patients are scattered throughout
surgical and medigsl wards, This makesg supervision aiffi-
cult, and has the sdded dipadventage that the nursing staff
looking after such cases has had no special experience in
this direction, Thers 1s no doubt that apeclal wards and
& coherent department are badly needed, with waraa; treat-
ment and mould roome, emall theatre, oliniec room and in
fact all the necessary units of such a department hounsed
4in one bleck with convenient accesa, All this, no doubt,
1s envigaged for the future, but in the meantime work is
hampered by the lack of such facilities. The war hag in-
terfered with the development of fhe department, but until
such time as this can be fulfilled, work must be carried
out under difficultiea,

Summary ond Conolusion.

A conslderation of the facts disclosed in thie thesis
reveals a number of points of interest, of whish perhaps
the firast 1s the relative adequacy of rsdium treatment, as
compared with the relative inadequacy of deep X ray. This
has not quite the significance that appears on the surface,
a8 it has been the nractico of the eclinic to treat the more
hopeleas cases by the latter method thus adversely loading
the figures, Furtiermore, most canes of cancer of the
larynx were treated with deep X ray, and the mejority of

theae cases were very advanced with metastatic deposita.
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The good results of treatment of this disease in other
clinice are very largely with cases of intrinsic garcinoma,
and although a considerable proportion of our cases are
desoribed as endolaryngeal in origin, in many the growth
had passed beyond these limits. ¥With regard to carcinoma
of the tonsll, according toc Berven, and indeed tc cther
writere, these growthe are diffioult to itreat successfully,

Howsever, the fact remalns that lesions of the tongue,
floor of the mouth, palate and cheek were treated with
modifiéd auccess; vhereas leslions involving the tonsil or
larynx were treated with very little success whatever. Some
tonsillar ocases wers treated with radium, and here I feel
that I am to blame in presoribing a dose probably insuffic-
lent to eradicate the disease. Nevertheleas, I had pre-
viously had good results from similar dosage.

Beside these points certain defects are evident, and these
ean be roughly dil¥ided into defects of organization, defects
of equipment, and defects of treatment. To some degree
these are interlinked, as deficiences of the firat two
groups are at least in part responsible for those of the
third,

1. Dufects ir orgenisetion.

Under thies heading can be included such matters as
%he lack of & complete radiotherspeutic department, with
special radiotherapeutic waréds, opsrating thealre, treat-
ment, mould and clinic rooms, and in fact all the basic
easentials of such a department. This subject has already
been discussed, but it may not be reallsed that frequently
there are great delays in bringing patients for deep X ray
treatment, as much as half an hour being lost with conse-
quent dissrrangement of the timetable, Moreover, as a
natural corollemary of this state of the department, there
are no members of the nuraing staff, either in the wards
or in the theatres, with specizl experience.of this mode

of treatment or of the patients' requirements,
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The lack 6§'a relieving deer X ray technician has also
been a very serious deitriment, as the limitation of such
treatment to one shift a day for two months of the year,
while one or the other of the techniclians is away on holi-
day, has ocurtalled the number of treatments possible to
an undemirable extent. Even when two shifts are being
worked, the theoretical maximum iz never resched for rea-
sens of hospital management and routine. In gpite of this
the reduction to seven hours a day imposes n severe limit
to the number of gases that can be accepted for treatment,
especially with an old machine with a relatively low out-
put,

‘ During the war years there Las been insufficlient
collaboration between the department and other branches
of the hospital owing to the heavy stress placed upon
surgeons, phyeiclians and all_membeés of the staff, This,
however, is a temporary disability which should disappear.
In the same category is the lack of a tréined reglstrar
which has been expericnced for the same reason, and which
has also been seriously felt,

2. Defects of cgquipment.

These are chiefly confined tc the deep X ray department,
on account of the old type of machine, and the lack of alds
%o beam direction. GCertain positions, also, are impossible
because the plant 1s not shookproof. Hewever, this situatlon
should be reetified before long when the "250 Maximar® is
installed.

3. Defeocts of treatment,

As already stated, these are in part due tq the other
deficiencies, congention of cases from ons sauge or another
producing delay and prolongation of trestment, wﬁ§le setting

up in exact position is difficult under present oohditions.
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It 1s hoped that defects of treatment from other ocsuses,
such as leck of jJudgment on the part of the radiotherapist,
will become infrequent as time progresses,

Defeots of the records should be less likely to ocour
with the present regisirar, who has undergone s considerable
amount of training,

The radium work, on -the whole, has been conduoted with
reasonable effioiency, and the experimental work with large
moulds is devold neither of interest nor result. In the
absence of a beam therapy unit further investigation in
this direction seems to be well worth while.

Cutlerts concentrated radlotherapy 1s another method
of treatment that will certainly bs tried, but the attempt
may have fc awalt the new machine,

The co-operation of the physiciat has been sxsellent
throughout the whole time I have been 2 ssociated with the
elinic, and his advice has been most helpful, I have no
eriticism whatever toc make in this direction.

In oonclusion, I wish to thank Dr. F, 8, Hone,
Honorary Director of the Radiotherapy Clinic of the Royal
Adelaide Hoepital for permission %o use the facts and
figures relating to the cases at the elinic for the
purpos2 of this thesis,
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Isodose curves

of the treatment of four patients
for canecer of the larymx, three by
means of deep X ray, and one by

radium moulds.
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Logarithmic graph

of the incidence of cancer

of the larynx in the male
population of South Australia,
probability being plotted

against age,



_Probabilaty of Occurrence

Graph of Probability of Occurrence of Carcinoma of the Larynx

against Age of Onset.
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Logarlithmic g»aph

of the incidence of cancer

of the tongue in the male

population of South Australia,
probability being plotted against age.
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