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RADIUM IN INTERNAL MEDICINE
IT8 PHYSIOLOGIC AND PITARMACOLOGIC EFVECTS *

L. G. ROWNTREE, M.D.
AND
W. A. BAETJER, M.D.
BALTIMORE

Considerable has already been learned concerning the
effects exerted by radium in its many forms on various
physiologic and pathologic processes and conditions.
Sufficient data, however, are not at hand to make this
chapter in any way complete. Much more evidence is
necessary before the findings of eertain investigators
can be considered properly established, while in other
directions entire spheres of its influence are probably
overlooked in our at present early acquaintance with
radium and its activity. The briefest outline of the
theories, facts and data as they appear in the literature
relating to radium in internal medicine are here pre-
sented.

Uric Acid Metabolism.—Gudzent asserts that the lac-
tim form of monosodium urate (the form present in
gout) is converted in wvilro by radium into the more
goluble tautomeric or isomeric Jactam form which in
lurn is broken up into ammonia and carbon dioxid.
Neither Lazarus nor Wiechowski was able to substantiate
Lhis, Lazarus holding that Gudzent’s results were depen-
dent on infection of his solution with fungi (Schimmel
Pilze).

The consensus of opinion is that the use of radium is
attended with an increased urinary uric acid output and
that disappearance of deposits (tonhi or artificial depos-
its) is hastened. TUtric acid disappears from the blood
under radium treatment and appropriate diet, and its
disappearance is frequently associated with subjective
improvement. Grave doubt still exists, however, as to
the mechanism whereby the undoubted thempeutic
results in gout are accomplished.

Vasomotor Changes.—Loewy and_Plesch have shown
that the majority of patients treated in the emana-
torium show a decrcase in maximal blood-pressure
which may be as great as from 20 to 25 mm. Hg.
Deerease in minimal and mean pressures are usually
associated, and the heart work is decreased. The
decreased blood-pressure is ascribed, however, primarily
to vascular changes. The sleep-inducing influence of
emanatorium treatment first deseribed by Furstenberg,
is aseribed by Loewy to cercbral vasomotor changes.

LBffect on Blood-Pictures—A temporary fall in the
number of red cells was encountered by Noorden and
Falta, but an outspoken inercase which may last over
weeks is described by Zehner and Brill.

A temporary but considerable leukocytosis occurs
after the first sitting in the emanatorium, the mononu-
clears being relatively increased, while long-continued
treatment leads to Jeukopenia. In acute febrile discases
associated with leukocytosis, an increase in the white
cells is sometimes encountered, hut a decrcase is more
frequent. In leukemia long- continued use of radium
has failed to decrease materially the number of white
cells.

* Read in the Scetion on Pharmacology nnd Therapeutics of the
Amcerican Medical Assoclatlon, at the Sixty-Fourth Annual Session,
held at Minneapolls, June, 1013,

* A more detnlled account of radium, its effects and its value,

will be found in separate urticles by the "anthors of 1his paper in an
carly number of the Johns Hopkins Hospital Bulletin,

* I'rom the Pharmacologlcal Laboratory, Johns iopkins Univer-
slty, and the Chemical Division of the Medical Clinic, Johns Hop-
king Hospital.
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General Metabolism.—The work of Silbergleit and of
Kikoji, using the Zuntz-Geppert apparatus, indicates
that radium has a definite and outspoken effect in
increasing the volume of air breathed, the oxygen con-
sumed and carbon dioxid expired, and in raising the
respirvatory quotient, and hence that it increases “total
metabolism. Loewy and Plesch failed to find these
results, but they worked on only one case.

Blood Coagulation.—Von de Veldon asserts -that
radium emanation administered in any way exerts a
definite accelerating influence on the coagulation of
blood. Hoffmann -corroborates this.

Bffect of Radium on Ferment Activily—It is asserted
that an activating influence is exerted on pepsin (Ber-
gell and Bcckel), on panercatin (Braunstein and Ber-
gell), on renmnin (Richet), on autolytic ferments (Neu-
berg, Wohlgemuth, Lowenthal and Kdelstein) and on
tyrosinase (Wilcox). An almost constant accelerating
influence on diastase was moted by Lowenthal and
Wohlgemuth. Oceasionally, however, a retarding influ-
ence was encountered at first. :

The evidence of definite activation in all instances is
not convincing, and an investigation of its influence on
lipase, now being carried ont by Marshall and Rown-
tree, shows no appreciable acceleration.

Other Influcnces of Minor Importance—Sweating frequently
occurs at the time of the emanatorium treatment and eontinues
throughout the following night (Noorden and Falta), The
ggg]utinins to Bacrllus typhosus and B. cholerae Asiaticae were
mereased, according to Schutze, in animals injected with
radium water, in from five to six hours after, vaccination.
No hemolyzing influence has been deseribéd,

Absorption and Bxerelion of Radium.—Radium ema-
nation administered by inhalation is rapidly carried to
all parts of the body and rapidly reaches the concentra-
tion in the blood that it has in the air of the emanato-
rivm. It is rapidly excreted by way of the lungs,
Kemen finding none in the blood fifteen minutes after
the cessation of treatment.  Given by mouth it is
quickly absorbed by the mucous membrane of the gastro-
intestinal tract, passed into the blood, distr ibuted to all
parts of the body and is excreted 1«11)1(1]_)’ (in from two
and onc-half to three hours) hy the lungs chiefly, only
traces escaping in the urine,

The soluble salts of radium are rapidly excreted
(four hours), no matter how administered. Injected
subeutaneously, they escape (from G0 to 70 per cent.)
through the intestines, smaller amounts (10 per cent:)
appearing in the urine. The insoluble salts of radium
pass through the intestinal canal, not being absorbed at
all. In]ected they remain at the seat of 1n]ecllon and
give off small amounts of rddio-activity constantly, the
feces becoming radio-active.

ADMINISTRATION AND DOSAGE OF
EMANATION

As the Bath.—This is the original method since
patients for centuries have been “taking the baths” at
spas and watering-places. The degree of radio- -aclivity
varies in different spas, in the Joachim Valley 600
Mache units, at Carlsbad 90, and at Wiesbaden 10
Mache units per liter, and these all produce results, It
is doubtful whether or not radium emanation can pene-
trate  the skin—the good effects are usually considered
to result from the inhalation of radium emanation as it
constantly escapes from the surface of the water.

As Injeclion—Kmanation water containing from 500
to 1,000 Mache units to the cubic centimeter is utilized
in Noorden’s clinie, being injected subcutancously or
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intramuscularly in the neighborhood of an involved
joint once or twice a week for from ten to twelve injec-
tions. No injurious local effects result. This is usually
used in conjunction with either the drink cure or
emanatorium sittings, and is a valuable addition to
treatment.

As Local Applications—Compresses, Fango Balhs.—
Lowenthal and Gudzent do not believe that radium
emanation can pass through the skin, while Lazarus and
Engelmann believe that it can.  All admit that the beta
and gamma rays of its decomposition products can pene-
trate the skin. Cotton compresses soaked in radio-
active water (from 15,000 to 30,000 Mache units) are
commonly used. The fango bath or Umschlag 1s an
example of this form of treatment since fango is now
known to be radio-active. TLocal applications should be
used in conjunction with general treatment.

As a Drink Cure.—Radium emanation in solution is
administered by mouth by varying and inereasing doses
(330, 1,000, 2,500, 5,000, 10,000 Mache units), repeated
three times a day. TLazarus has introduced a sipping
“care in which small amounts of radium emanation arve
drunk many times duaring the day, thus keeping a cer-
tain amount of the emanation constantly present in the
body. This method is well adapted for general use.

As Inhalations.—This is the best but also the most
expensive method of administration. An emanatorium
is used—an air-tight room or cabinet in which the
patients are confined and intd which radinm emanation
is introduced, the size depending on the number of
patients to be treated (six patients require from 25 to
30 cubic meters of air). The emanatorium is so
equipped that the air is kept cool, and the excess of
moisture and carbon dioxid removed. "The desired num-
ber of patients are treated for two hours each day and
the treatment Tepeated every day for weeks or months.
The concentration of radium emanation in the con-
tained air varies from 2 to 4 (His) to from 20 to 60O
Mache units (average '22) per liter (Noorden). Masks
have been introduced in an attempt to do away with the
expensive emanatorium.

Reactions in the Course of Trealment.—Often during
the first week or two of treatment, sometimes cven after
the first treatment, an outspoken inecrease in the sub-
jective and objective manifestations of the discase
occurs. This reaction lasts only from a-day or two to a
week and does not necessitate cessation of treatment.
Reduction of dosage, howevet, may be advisable at times.
Its occurrence early in the treatment of rheumatism is
a good omen, since thesc cases usually do bettc]' than
those not exhibiting the phenomenon. It is occasionally
scen also in the treatment of gout but does not carry
the same significance here.

. Contra-Indications.—Certain authors have warned against
the use of radium salts under certain conditions, hemorrhagic
diathesis and purpura (Benezur), gastric uleer (Eichholz),
pregnancy (Eichholz), marked neuroses, espeeially when the
vegetative system is involved Norden and Fulta), advanced
lubereulosis  (7) und polycythemin (?}. Nephritis was at
first considered a contra-indiention but cannot now be so
considered (Gudzent, Furstenberg).

Indications—The value of radium is unquestionably
established in chronic and subacute arthritis of all kinds
(luetic and tuberculous excepted), acute, subacute and
chronic joint and muscular rheumatism (so-called), in
gout, sciatica, neuralgia, polyneuritis, lumbago and the
lancinating pain of tabes. In certain other conditions
it is said to be of some value, although more data ave
necessary before this can be accepted—chronic bronehi-
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tis, chronic pharyngitis, pnecumonia, myocarditis, arte-
riosclerosis, vasomotor disturbances, Raynaud’s disease,
scleroderma, idiopathic enlargement of the lymph-nodes
and in chronic constipation.

CLINTCAL RESULTS OBTAINED

An cffort is here made to classify and bring together
the results of all of the eases reported up to Aungust,
1912, In many instances these figures are taken from
tables submitted by individual authors, while in others
the number of cases together with attempt to estimate
the value of the treatment was made from case reports.

Chronic  Avthritis and Chronic Rhewmatism.—The
methods of classifying these eases were so dilferent with
different authors that it was considered advisable not to
attempt classification but to bring them together under
this heading. All grades of scverity arve included.
Great variation as to dosage and methods of administra-
tion and duration of treatment existed. No attempt to
differentiate these cases is made but it may be stated
that, as a rule, the earlicr the {reatment was begun and
the less severe the anatomic changes, the more outspoien
was the improvement.

The vesults in 471 cases as deseribed by twenty-three
Some improvement was
found in 371 cases (78.7 per cent.).

In certain instances arthritis deformans and muscn-
lar rheumatism were considered separately, and these
are brought together in separate tables and are not con-
sidered in Table 1.

TABLE 1.—RESULTS OF RADIUM TREATMENT IN 471 CASES
O CIIRONIC REETUMATISM OR CHRONIC
POLYARTHRITIS

o |LE|E | &
=] b = .

T2 |5E |5 8 el g

- Authors v [ 2 (M8 (82| & 155 24

. a8 | & |zg |85 2 3 'E."g %

13
SE Bz~ |&° |2 | B |57 &
| | | |

s oo oo, 100 [ 47 [ 2901 5| 13 (4} Small
Falta and Freund .. 406 8 1 2115 2 .. Large
Hoffmann ......... 12 8 ‘s .. R
Furstenberg ....... 2¢ 6| .. O 110 | oo vo | eovns
Mendel ... ..., 3 .. e L 2 I U (PO NN
Benezur ..., 18 | 11 .. S| oo v | o ] vevnn
Taska ............. 4 .. 3 .. ) N D B R
Kemen .o, 40 | 14 e 18 B .. o] e
lluuf)t ............. 3 2 .o 1 R O R
Davidsohn ......... 58 | 14 . 338 i} 20 .. ) oo
Stern Lo 10 .. 16 7| .. | J IO I N
Nagelschmldt ,...... 7 .y T s [P I I
Strasser and Schkea .. 8 2 1 4 b B IR TR R
Frankel .....0000one, 1 .. b A O I
Lowenthal ......... 4 1 P I B BT e
Sommer ........... 16 0 .. b 2 P PR
Warburg ........... G .. 4 P T N
Strassburger ....... 20 0 10 T 0 TR (R (P
Glaessgen .......... 10 .. 8 P I R
Mayer ..o 18 8 . b S5 oo | oo | et
Jansen ... 4 2 L. 1 ) O T A P
Benedikt ..o 44 .. | 87 .. P A N
Kable ............. 20 .. .. 2 R N R I,

Arthritis Deformans—The results in  {wenty-four
cases ('Lable. ) reported by seven authors show
Improvement in sixteen. Objective as well as subjective
betterment was noted at times.

Muscular Rheumatism.—Acute, subacute and chronic
conditions are considered in Table 3. Twenty-seven of
forty-nine cases treated by ten authors showed improve-
ment. Many of these cases of chronie arthritis had
failed to respond to previous treatment by other meth-
ods. The trcatment was continuous in some instances
over periods of months,

Gout.—According to Gudzent and Brugsch gout is
not always casy of recognition. Clinically a study ol
the uric acid content of the blood should always be
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made. In health, following five or six days of purin-
free diet the blood no longer contains uric acid, whereas
in gout the uric acid does not disappear as demon-
¢trated by Gudzent and Apolant’s test. Certain cases
clinically called chronic arthritis show the same phe-
nomenon, and according to Brugsch are gouty cases
though not ordinarily diagnosed as such. TUnder
radium treatment the blood of gouty patients on a
purin-podr diet as a rule rapidly becomes free from
uric acid. The symptomatic condition improves in asso-
ciation with decrease in blood uric acid according to
sudzent, but is independent of it according to Mendel.

TABLE 2.—RESULTS OF' RADIUM TREATMENT IN 24 CASES
OF ARTHRITIS DEFORMANS.
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L]
-]
E
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Authors 5] 4 €= | No Better
o o o
. -1} = O =
| 5|28
(ST - =
Nagelsechmidt ............. 1 .. 1
Strasser and Selka . ....... 3 3 .. ..
Noorden and Ialta ....... 2 2 .. .
Mendel .............c00vus 1 1 .. .y
Kemen ...coviivinnnransn 10 (] 1 3
Sommer ..........0000... 5 3 .. 2
Strassburger ......... 2 2

TABLE 8.—RESULTS OF RADIUM TREATMENT OI* CIIRONIC
MUSCULAR RHEUMATISM

g Acute
@ k- B
= Bk [ o o
Authors Bl Elzgs|8e || 2] £
g| 2|#2({88|m 12| 2
% E‘ wﬁ 55 °© gﬁ ©
O & [AT & PN S 7
Sommer ..,......... 8 b .. 2 1 2 2
Furstenberg ....... 1 Ve . 1 .. .
Hoffmann ......... 1 ‘e 1 .
Kemen ......v000e, b 2 .e 3 .
Frankel ........... 1 . 1 .
Davidsohn ......... 32 h | .. | 10 .
Strassburger ....... 7 1 4 .o 2 .
Knble ............. 1 1 . N
Warburg .......... .. .. . 1 1

TABLE 4—RESULTS OF RADIUM TREATMENT OI' GOUT

® o 2 &
0T &S| F 5
Authors = & To 29 I3

@ e | &5 | EE| 9 | #

k1) e o > 4

g g | S8 | 88| 2 J
Mis ..... 28 . 24 4
Gudzent HO* N ..
Jrurstenb 4 .o 4
Kemen . ... 25 11 oL 7 7 .
Ioffmann b .o 1] e .
Mendel 3 ., 3 .. .
Renczur 1 .. 1 .o .
Sommer .......... 1 1 .. .. .
Strasser and Selka 1 11 1 s .
Warburg ......... 22 ‘e 17 5 .
Strassburger 12 11 1 e o
Jansen ..., 11 -1 8 .. e ..
Kable ...... 2 .o e 2 . ‘e

* In thirty-seven uric acid disappeared from blood.

In 106 cases by twelve authors eighty-six patients
(81 per cent.) are reported as improved, markedly
improved or cured. Some of His’ patients have been
free from symptoms for as long as one year following
the last treatment. Joint uric acid deposits and tophi
are said to disappear under treatment.

. Jour, A. M, A,
Ocr. 18, 1913

Neuralgia, Sciatica, Lumbago, Neuritis and Poly-
neuritis.—A large series of cases falling into this group
are found in the literature, some clearly, others very
poorly, defined. An effort has been made to group them.

Neuralgia, including tic douloureux (Table 5): Of
fifty-nine cases treated by fourteen authors forty-seven

were improved, and twenty-five practically cured. Tic
doulourcux usually resisted treatment.
TABLE 5.—RESULTS OF RADIUM TREATMENT IN
NEURALGIA
L] b
L Be | = g
- B 'g§ S b=
Authors @ 2 a8 | 28 R
¢ | 8 | SEES | ¢
O 8 =1 A e
Fupstenberg ............... 2 BRI 2 ..
Falta and Freund ....... . 4 3 e 1 ..
Noorden and Falta,........ 2 .. .. .. ..
Mendel ......c..oviihiennn 1 .. N .. 1
Benczur ..o i, 1 .. .. .. 1
Sommer .........c 00000000 [ 3 e 2 1
Neumann .....ccovuivnvenes 4 2 1 1 ..
Blern ..o ieiiiiiiiia 6 1 3 .. 1
Nagelschmidt .............. 1 .. . 1 ..
NCUSSOY v iiireesrerannann 1 1 : .
Glaegsgen ........co0inuunn b .o . b .
Mayer oo viiiirinnnenonsns 21 9 . i 6
Jansen ... 2 e . .. 2
Kable ... .oovviiiiinnns, 4 4

Sciatica: The treatment of 115 cases (Table 6) by
eighteen different workers resulted in benefit to ninety-
onc patients (79 per cent.). Some of the cases were of
long standing.

TABLRE 6.—RESULTS OF RADIUM TREATMENT IN SCIATICA
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Ifalte and Freond ..., 14 .. jt] : 2 ..
Furstenberg ..... e 0 1 .. 2 G e
Mendel .. 1 1 . .. o ..
Benezur ... ivviiiiin e, G .. 2 s 2 ..
Kemen ... 25 8 e 12 51 ..
Haupt 1 .. 1 N ..
Davidsohn 16 2 11 e 1 1
Sommer ., 2 1 1 .. e
Neumann 1 1 .. N
Stern ... 3] .. 2 1 .
StPasser and Selka. 8 2 e b 1
Frankel ........ +1 - 1 .. .
Lowenthal .. 1 e .. 1 ‘e
Strassburger 81 38 1 .. 4 ‘e
Glaessgen 8 .. . 7 1 .
Jansen , . 7 1 4| .. e .
Benedikt 9 7 .
Kable ... 1 1 .

Lumbago: Five cases arc reported by as many
authors, considerable benefit occurring in all but ohe
instance. '

Polyneuritis: Six cases were treated and benefited
by Noorden and Falta snd one each by Benczur and
Kemen, Sommer and Nagelschmidt saw benefit, each
in one case of neuritis, but Strasshurger saw none in his
three cases.

To recapitulate, 152 cases or 79 per cent. of the 192
cases coming under this heading were benefited by
radium treatment.

Tabes Dorsalis.—The lancinating pains were relieved
in a large proportion of cases, only temporarily (weeks)
in most instances, but over longer periods in some cases.
Table 7 shows forty-four cases {rom six sources in
which the pain was alleviated in twenty-six.
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TABLE 7.—RESULTS OF RADIUM TREATMENT IN TARBES

RADIUM—ROWNITRER

Rollof of No
Authors Cases Pain Change

I'alta and Freund 16 ) 10
Benezur ., 14 11 2
Koemen . 5 3 2
Stern ., .. 3 1 e
Strasser and 4 4
Warburg .o it i, 2 2

44 26 14

Miscellancous Diseases tn Which the Few Resulls
BRecorded Indicate Some Possible Value.—These cases
are brought together in Table 8; 163 of the 186 cases
treated exhibited some signs of improvement.

TABLE 8-——RESULTS OF RADIUM TREATMENT IN
MISCELLANEOUS CASES
2] =] b,
T EREE
Discase Observer 285 e 22
B B |
Z°e| B | =8
Respiratory—
Chronle bronchitis .....|Bulllngs......... 67 56 11
Sommer ..., 1 1 ..
Asthma ,.....000000es Bulling ......... [ 6?7
Iralta and Freund. 7 ..
Pneumonia ..........., Iealta and Freund. 3 3 ..
Chronie rhinitis and Bulling ......... 27 .. 19
pharyngitis. ... .. ...,
Bronchlectasis ........ Strasser and Selka 1 1
Circulatory—
Coronary sclerosis ..,.. Iralta and Freund. 3 2 ..
Chronic myovearditis ... [Sommer ......... 5 4 ..
KKemen ......... 10 7 ..
Glnessgen . ....... 8 .. 8
Raynaud’s disease ..... Mendel ..., 1 1 .
Cardiac neurosds ...... | ... .o il 1] 5
Neurotie vasomotor dis- | ... 0ovuvna 3 3
turbances. ....... o0 ciaii e
Aterfosclerosis ........ 10 . 10
Nervous System—
Headache ... 0.0 0u. 0 Neumann ........ 1 1
Migraine ............. Neumann ........ 1 1
ADPODIEXY vvuniniaiinn Kemen .....u0e, 3 3
Miscellaneoug— )
Acute rheamatism ..... FFatta and Freund. 10 .. 8
Benczur ....... .. 4 4 ..
Haupt .......... 1 . 1
Subacute rheumatism .. {falta and Freund.) & 2 ..
Scleroderma .......... Benczur ... .... .. 3 1 2
Kemen ......... 1 1
Enlargement of lymph- |[Mendel ..., ., 1 1
nodes. ..o aupt ...t 1 1

The collected results of "treatment in these various
groups of diseases are brought together in Table 9, from
which it will be seen that in 837, or over 80 per cent.
of the 1,038 cases, benefit was derived from radium
treatment.

TABLE 9.—8UMMARY OF RESULTS O RADIUM TREATMENT
IN VARIOUS GROUPLS STUDIED

Discases No. of Cases | Improved

1. Chronic arthritis ........... ... 411 371

Arthritis deformans ............ 24 16

Muscular rheumatism .......... 59 49

R € T O 106 86

B Neuralgla ..o iiiiiinenn . b9 47

4, Scelatiea oovviiiiiii i i 116 91
TUmbago ...vvuvivnnnunsaneenss 6

Polyncuritis .......... ... .00 . 8 8

Nour s oo v e iniiiiennenns b 2

5. Miscellnneous ......covvviiiennn 188 103

1,038 8’37
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Gudzent, His, Furstenberg, Sommer and Klemperer
speak in glowing terms of its value. The introduction
of emgnatoriums in a large number of the German spas
as well as the cstablishment of a radium institute in
Berlin for the treatment of medical cases express confi-
dence in it on the part of the profession abroad.

It should be emphasized that the foregoing state-
ments are based entirely on the results published by
varions foreign observers and not on the cases treated
by us. Our experience has as yet been confined to too
small a series of cases to permit of any special deduc-
tions. Turthermore, the cases treated have all been of
a most unfavorable nature, since we have not felt that
the results as published in the literature justified the
exclusive use of radium therapy except in those cases
which had been given the benefit of all other forms of
treatment without improvement.

We must state frank]y that the results in our small
series of cases comprising only eighteen patients have
not been gratifying. The brevity of this paper does not
justify us in taking the space necessary for a detailed
report of the individual eases; but briefly smmmarized,
our results have been as follows: Our patients were
treated entirely by the drinking method with water
activated with radivin emanation. They were under
observation for periods varying from two wecks to three
months and were given dmly doses of from one-halfl to
forty mierocuries.  Our series included the following
diseases: .

Five cases of arthritis deformans of the infectious
type. (Of these three showed a diminution ol pain and
stiffness which for about one month was quite marked.
Later the symptoms returned though not with the same -
severity as before.)

Five cases of muscular rheumatism and neuralgia,
conforming somewhat to the group of polynenralgias of
von Noorden and Falta. (One of these patients was
apparently cured; another was temporarily benefited,
while the others wue not affected.)

Three cases of tabes in which there was no recog-
nizable change in the frequency or severity of the light-
ning pains. (It should be added that these patients
were treated over a period of only two weeks and with
doses which never exceeded two microcurics.)

One case of acute rheumatic fever (without benefit).

Omne case of sciatica (without benefit).

One case of Parkinson’s disease (with temporary hut
definite lessening of the stiffness).

One case of chronic nephritis and high blood-pressure
(with a lasting diminution of the pressure from over
200 mm. to about 180 mm., with marked improvement
in the subjective symptoms).

One case of gout in which the treatment was followed
by a severe exacerbation in all of the affected joints.

The most favorable results have been in the cases of
arthritis deformans of the infections type in which
three out of the five patients showed some slight but
definite improvement,

We make no attempt to dvaw any conclusions as to
the efficacy of this form of therapy from our small
number of cases, but feel that any form of medication
which has yiclded the results reported by the European
writers should be the subject of a much more exhaus-
tive test, until its real value can be definitely estab-
lished and its limitations rationally outlined.

1t s with great pleasure that we take this opportunity to thank
Dr. Hugh H. Young for the radium used in thls work, and also
Drs. IToward A, Kelly and Curtis I, Burnam for thelr kindness in

allowing us the use of apparatus which we have as yet been unable
to procure.
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ABSTRACT OF WDISCUSSION

Dzg. R. Rominson, Danielson, Conn,: I have had but little
experience in the use of radium, but a good deal of experience
in its eflect on my own wife. She was the subject of arthritis
deformans and after being on crutches for necarly a year was
practically cured by the use of radium and the hot electrie-
light bath, the electrie-light Lath being followed by the radium
treatment. She drank the radium three times a day in solu-
tion and inhaled it once a day, combined with oxygen gas.
The result was somewhat marvelous—one joint, which had
been absolutely immovable for wecks, was easily movable as
usual after the radium treatment. One knee which compelled
her to.be on crutclies for six months and incapacitated for
niore than a year is practically so well cured that she is with
me in the city and traveling anywhere from one to three miles
with perfect ecase.

Dr. WiLLiam . Mercur, Pittsburgh: Those interested in
radium therapy might possibly like to know something of the
excellent clinical experimental work now being carried on in
Pittsburgh by Dr. Willinm I. Cameron. This work is being
done under the auspices of a company whose business it is
to extract radinm on a very large seale. So far he has treated
over one hundred and twenty-five cases, The cases treated
are largely jomt cases,

Dr. Cnaxres STewART, Salt Lake City, Utah: Yor those whose
pocketbooks do not allow them to buy radinm 1 would call
attention to pitchblende. An old mining man in the moun-
tains of Colorado whom I know and who is very familiar
with Denver told me that he picked up a nugget and put it
in his pocket; he forgot it for a time.and it burnt him.
The nugget had radium in it and for a time the burn refused
all the cfforts of the local men to make it heal. That
attracted my attention to the fact that pitechblende that does
produce a burn might do some good. 1 have had cases which
were benefited by the use of these pitchblendes.

Dr. W. H. Wirr, Nashville, Tenn.: The chief value of this
paper is mot that it encourages or discourages the use of
radium in internal discases, bul that it represents an honest
and painstaking effort at clinies in which they have all
resources for working out the question as to whether or not it
really does any good. 1 Dbelieve the main interest to us
in this report is that the work has been done where we
know good work is done and where we can be really guided
by the results they get.

MUMUVGPULID, Uty Auso.
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