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0~ Friday, October 2, 1914, I had the good fortune to be 
present a t a  lecture on radium delivered by Professor John 
Joly, Se.D., F .R.S. ,  to Post-Gradnate Students of 
Medicine in the SchooI of Physie in Ireland, Trinity 
College, Dublin. That diseourse was intensely interest- 
ing and most instruetive. It  was published in the number 
of the DubIin Journal o/ Medical Science for November, 
1915 (Vol. 138, No. 515, Third Series, page 321). 

After hearing Professor Joly's leeture I felt bound to 
ascertain whether radium therapy might not benefit a 
female patient who had been under my care in the Meath 
Hospital from September 2-1, 1914. She was suffering 
from malignant disease of the womb and neighbouring 
parts, and her case had been declared to be inoperable by 
my eolleague, Dr. Frederick ~V. Kidd, Gynwcologist to 
the Hospital. 

Aeeordingly, I spoke to Professor Joly on the subjeet,. 
He feired me to Dr. \,\~altei Stevenson, who kindly 
visited the patient with me, a.nd, after examination, 
arranged to gire radium therapy a fair trial in the hope 
that ir would relieve the poor woman's suffering. 

CAsr,.~Mrs. Ellen t i . ,  aged sixgy-five years, wife of a ser- 
geant in the Royal Irish Constabulary, was admitted to the 
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Meath ttospit, al on Thursday, September 24, 1914. She 
stated that s~he had enjoyed good health up t~ the middlc of 
last June, when she was suddenIy attacked by a profuse 
bleeding from the womb. This was soon fo]Iowed by agoni- 
sing pain in the lower part of the belly and about ~he private 
parts. She lost her appetite, h a d a  bad t aste in her mou~h, 
and rapidly los~ flesh and streng~h. When admit~ted, she was 
much wasted and very bloodless, and presented the aspec~ of 
one who had gone ~hrough much and long-continued suffering. 
She was of medium height, and weighed 6 stones 13 lbs. On 
admission the pulse-rate was 120 per m~nute, respirations 
28, and temperature subnormal (96 ~ F.). The bowels were 
constipated. The right side o~ the abdomen was pro minent, 
a n d a  tumour could be fe]t on palpation in the r]gh~ iliac 
fossa. The urine, examined on September 28, was pale, 
faintly acid, and of rather Iow specific gravity. I~ contained 
some albumen, was turbid from the presence of bo~h phos- 
phates and pus and threw down a deposit which became viscid 
on the addi~ion of liquor potass~e. 

To relieve irritability of the stomach, flatulence and 
pain, a mixture was prescribed containing solu~ion of 
citrate of bismuth and ammonium, bicarbonate of sodium, 
tincture of nux vomica, and eompound tincture of chloro- 
forro a.nd morphine-- the  last-named in only 4-minim 
doses thrice daily. In consequence of loss of sleep tl~rough 
pain a hypodermic injection of morphine and atropine was 
given at night as required. 

On October 6, my colleague, Dr. F. W. Kidd, exami~~ed 
the patient very thoroughly. He found the uterus and 
adnexa extensively involved in a new growth, which 
seemed already to have invaded the posterior waI1 of the 
bladder. .The new growth was extremely vascular, and 
was partly disintegrating. Dr. Kidd's opinion was that 
the condition of the parts precluded operative interference. 

In  ~riew of this unfavourable opinion, and with a st ron~ 
desire to relieve the patient, in some way, I asked Pro- 
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fessor J oly about the feasibility of treating the case by 
radimn emanation. At his suggestion, I conferred with 
Dr. Stevenson, who had been getting good results from 
radium therapy in various cases of superficial new 
growths. Dr. Stevenson very kindly visited the patien~ 
in the Meath Hospital, and on Friday, October 23, inserted 
six radium needles, each carrying an initial charge of 4 
millicuries, into the growth. They were left in situ for 
twenty-four hours. There was scarcely any constitutional 
disturbance of reaction for the three following evenings 
the axillary temperatures were 99.4 o, 99.0 o, and 99.3 ~ 
respectively. The needles were inserted into the posterior 
Iip of the cervix uteri in the ¡ instance--that being 
the most difficult part to reach-- then into the anterior lip, 
and finalIy into the left vaginal wall. The needles were 
inserted for the second time on the afternoon of October 
2B, and their position was changed on each of the three 
succeeding days. They were removed on November 1. 
In connection with this second s› there was a some- 
what decided constitutional reaction, the evening tempera- 
tutes being 99.4 ~ on October 29,101.0 ~ on the 30th, 101.2 ~ 
on the 31st, and 100.5 ~ on November 1. From the last- 
named date the temperature range became, ir anything, 
subnormal, coincidently with a certain looseness of the 
bowels, which in turn was followed by improved appetite. 
The patient also was freer from pain, slept be~ter, lost 
the haggard, dragged ]ook whieh she had previously worn, 
and began to regain eolour. This last ehange seemed to 
depend on a cessation of the bleeding whieh had been 
almost eonstant during Oetober. 

Ah interval of four weeks was now allowed to elapse 
before the third insertion of the needles, whieh took p~a.ee 
en November 27. The position of the needleS was 
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changed next da.y, and a.ga.in on November 30, a.nd they 
were removed on December 1. A longer-continued bu~ 
less a.ctive febrile disturbance followed, but the highest 
rea.ding of the clinica.1 thermometer was only 100.4 o. 

BIrs. t i .  felt so nmch better a.fter this third ap[)"I~catlon' 
that she consented to a fourth insta.hnent of the treatment 
only after much persua.sion. The needles were inserted 
for the fourth a.nd last time on Christma.s Eve. Thev 

w, 

were removed a.nd re-inserted on Christmas Da.y, and 
again on December 27, a.nd were finally removed 
on December 29. An irregula.r subfebrile tempemture 
followed, lasting till 3a.nuary 6, when the body tempera- 
ture became subnorma.1 for a. week. The pa.tient ]eft 
hospital for her home in the County I(ilda.re on Ja.nuary 
17, driving off in state in a. taxi provided for the occasion 
by her sons. 

I ha.ve a.lrea.dy sta.ted that the new growth beca.me much 
less va.scula.r a.s the trea.tment went on. This is confirmed 
by Dr. Stevenson, who teIls me that the first insertion of 
the needles wa.s followed by free hmmorrhage, but that 
later on there was less and less bleeding a.fter their 
insertion. 

The average amount of radium ema.nation introduced 
from each needle wa, s estimated by Dr. Stevenson at three 
a.nd a ha.lf millieuries the initial strength of four milli- 
euries ebbing quickly from da.y to da.y I-te has very kindly 
furnished me with the following teehniea.1 details a.s to {I~e 
ra.dium ~ r e a . t m e n t  : 

Mrs. i i . ,  from October 23 to December 29, 1914 (six~y- 
seven da.ys), wa.s under treatment by a.n avera.ge of twenty 
millicuries for thirteen and a hall days. During all this 
time she had six old ca.pilla.ries in a. little metal case in_ 
serted into the cervical cana.1. They contained ah a.verage 
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of 4.17 millicuries. She received altogether 6602 milli- 
gramme hours of radiation. Six needles were inserted 
eleven times, twenty-four each into the anterior and 
posterior lip of the cervix and fornix and eighteen into the 
vaginal wall. Posterior fornix and lip of cervix, treated for 
four days twenty-one hours, received 1872 milligramme 
hours--average 16 millicuries. Anterior fornix and lip of 
cervix, treated for six days twelve hours, received 2162 
milligramme hours--average 13.8 millicuries. Vagina, 
treated for four days four hours, received 1218 milligramme 
hours average 8.1 millieuries. Cervical canal and uterus, 
treated for thirteen days six hours, received 1350 milli- 
gramme hours--average 4.1 millicuries per hour. 

The constitutional febrile disturbance which followed the 
various s› is noteworthy. Dr. Stevenson suggests 
that the rapid disintegration of the cells of the new growth 
and the absorption of the resulting d› may account for 
this. 

Dr. Kidd has kindly furnished me with the following 
note as to the condition of the patient before and after the 
radium treatment : 

" I  was afforded the opportunity of making a pelvic 
examination in the case of Mrs. Ellen H. One examina. 
tion was made before any treatment had been adopted, 
and on that occasion, even wiŸ the greatest care, the 
examination was followed by profuse hwmorrhage. I 
arrived gr the conclusion that the case was inoperable as 
infiltration ha.d taken place on both vaginal walls, and the 
posterior wall of the bladder seemed to be Ÿ along 
with the vesico-vaginal septum. I made a second exami- 
nation after Dr. Stevenson had inserted the radium 
needles and certainly found a m.arked improvement. The 
infiltration seemed much diminished and the examination 

T. D 
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was conducted very ~horoughly without being accon~- 
panied or followed by any h~emorrh~ge whatever." 

In the Thirteenth Report from the C~ncer Research 
Laboratories, published in the thirty-thŸ volume of the 
A rchives o/the Middlesex ttospital,~ will be found a paper 
by A. Clifford Morson on " The Ch~nges which occur in 
Malignant Tumours on Exposure to the Gamma Rays of 
Radium." This p~per originaIly appeared in the " Pro- 
ceedings of the Royal Society of Medicine " (1914, Vol. 
vil., Pathological Section. Pp. 97-108). I quote Mr. 
Morson at some length, us his observations throw such a 
light on the happenings in my patient's case. Mr. Morson 

i wmtes : 
" For some months I ha,ce been carrying out ah investi- 

gation into the changes which take place in the cells of 
malignant growths when exposed to the gamma-rays of 
rudium. The procedure which I huye adopted in this 
investigation is as follows: A small portion of the 
growth is removed before exposure to these rays for the 
purpose of comparison between the radiated and the non- 
radiated cancer cell. On removaI of the tube of radium, 
which in every case was embedded in the tumour for 
periods varying from fifteen to twenty-four hours, thst 
part of the growth in actual contuct with the tube of 
radium was excised. :Further portions of the tumour werc 
removed for microscopical examination at interv~ls of 
forty-eight hours to two months. 

" The tissues submitted to the action of the g~mmu rays 
when removed by the scalpel appeared to be compIetely 
insensRive, and ir was not found necessary to make use of 
either general or local •nsesthesia in performing the opera- 
tion. I have had personal experience of the unmsthesia 

a L o n d o n  �9 M a c m i l l & n  & Co., D e c . ,  1914. 
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produced by the gamma rays, for last July, a s a  result of 
handling radium daily over a period of two months, 
changes occurred in the skin of the forefinger and thumb 
of my right hand, which caused a temporary loss of tactile 
sensation, but marked sensibility to heat and cold. 

" Wiehin-fifteen hours of the commeneement of radia,- 
tion the malignant cells in the immediage vicinity of the 
tube of radium begin to degenerate. The nuclei beeome 
irregular in shape, and in places are broken up into two of 
more fragments. Twenty-four hours later all that can be 
seen is a struetureless mass, embedded in which ate a 
number of cells in various stages of degeneration. In the 
region of the growth where the intensi~y of the rays is 
less the cells may also be seen to be altered. Their normal 
arrangement is lost and the malignant mass is broken up 
into isolated groups of eells. 

" In some microscopio sections a definite line of demar- 
cation has been seen between fully degenerated cells and 
the relatively unaltered malignant cells. Ir is possible 
t hat this observation may assist in determining the radius 
of action of a known quantity of radium, when inserted 
into a growth whose microscopie eharacters have been 
previously investigated. If, three days following radia- 
tion, a part of what remains of the growth be removed, 
further changes will be noted. The eonnective tissue eells 
have commeneed to proliferate, and those malignant eells 
whieh have escaped immediate death show appa.rent 
~acuolatlon with greatly enlarged nuelei. 

" In a considerable number of ca.ses, within fourteen 
days of the applieation of the radium, absence of eaneer 
cells can be demonstra.ted. On the other hand, some 
growths appear more resistant to the aetion of the gamma- 
rays, and ir microscopio examination be made as long as 
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two months  after radiation, malignant eells will be 
deteeted, though ehanged from the normal. The cells 
show a peculiar vacuolated appearance, with swollen 
nuelei. Around the malignant cells will be observed dense 
fibrous t issue."  

The radium emanations used in the t reatment  of my 
patient were obtained from the l~oyaI Dublin Society's 
s~oek of radium from which the needles are eharged under 
the skilful and skilled supervision of Mr. 1%. J.  Moss. 

In  eonclusion, I can but re-echo the closing words of 
Professor Joly ' s  Address on " Rad ium,"  to which I lmve 
already referred. They are as follow :. 

" T h i s ~ t h e  first Radium Inst i tute  in I r e l and~has  
already done good work for the relief of human suffermg. 
Ir  will have, I hope, a great future before ir, for I venture, 
with diffidenee, to hold the opinion that  with increased 
study ~he appticagions and claims of radio-active treatment 
wiI1 inerease," 

])R. W. C. STEYENSON said that, wi~h regard to the extraer 
from Mr. Morson's paper in which i~ was indieated that ir was 
the gamma rays that caused the effec~, he had reeently read 
a paper in ~he Practitioner," by Lazarus Barlow, in whieh ir 
was questioned whether ir was the gamma or befa rays 
whieh produced the effect in cancer. He (Dr. Stevenson) said 
the befa rays were present in any case, so ~hat. they could not, 
be avoided. I-Ie referred to a paper by Abb› who separated 
the be~a from the gamma rays, and who proved to bis own 
satisfaetion that t, he gamma rays had very li~tle effeet, and 
~ha* ~he be~a rays had great effeet in retarding eell growth. 

He had nogiced the effeet of handling radium on the tips ,of 
the fingers, whieh beeame quite insensi~ive. 

Da. SOLOMO~S expressed regret that the paper had no~ been 
brought before r Section of Obs~et~ries. I-Ie was also sorry 
t~hag Dr. Kidd, who had expressed ~he opinion that ~he case 
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was inoperable, was not present, a s ir would have been of 
interes~ to know his idea as to what was an inoperable case. 

DR. (3. M. O'BRIEN said the whole virtue of radium de- 
pended on the action of radium emanation on the cancer cells 
and also on the stimulat~ion of the connective t~issue cells. 
He thought that Barlow, summing up in bis last paper, said 
that no matSer what might  be the future of radium every 
opera ble case of cancer should be operated upon. He re- 
called a case of his which was treated in 1906 for epithelioma 
of the righ~ c, heek, which was looked upon as cured and re- 
mained well for six years, and at the end of thaf, t ime the 
patient returned with large infiltrating glands absolute]y in- 
operable from the surgical standpoint.  

Da. CROFŸ said ~ha~ one would think that  radium would 
produce a local effect, only on the cancer, but ir appeared that  
there was always a general react~ion, and he suggested tha t  
part of this was due to the absorption from the cancer cells 
into ~,he circulation, so that  not only migh~ the radium act as 

destructor of t/he cancer cell, but that  ir mJght lead to a 
certain amount of immunif, y. 

])R. W. GEOFFREY ~:]:ARaEY said Dr. Crofton's point should 
not be lost sigh~ of. He found that  when a tumour in a mouse 
disappeared af~,er tareat~menf, with x-rays, ir was a lmost im- 
possibIe to reinfect tha t  mouse with cancer. From that  he 
considered thab the absorption of the cancer did produce 
some kind of protecf, ive bodies. 

Da. SPENCER SHEILL said tha~ ii ir was assumed ~hat the 
diagnosis was correct wif, hou~ microscopic examination, Sir 
John Moore was to be congratu]ated. He had spenf, some 
time in studying the effects of radium, and had seen results 
with w~hich he considered t.his ca.se compared favourably. If 
nothing more than the cessation of pain and apparenb im- 
provement had been achieved, he considered that  a distinct 
ga~n. 

THE ~PRESlDENT said the physics of radium was a cornpli- 
cated subjeet, and ~he question of its physiological action, 
which was of greater interest,  was still more complicated. Ir  
seemed to hito ~hat t~he most  fundamental  thing as to the 
possible line of radio-acf, ivity was that  ir was a branch of 
photo-therapy, a nd might be brought into line with Finsen 
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ligh~. He suggested that  it~ was a photo-electrical treatment 
influenced largely by ~he wave-leng~h of the light, and pos. 
sibly ac~ing on the ~issue. He considered that it was possible 
in all those radio-active elements there might be a stimuIant 
acWon, and suggested the possibility of too ~eeble application 
of radium stimulating cancerous growt;hs. 


