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or less prolonged interval. Clinical observations act as 
guides to the time for reinoculation and tlie size of dose 
to be administered. The appropriate standards f or size 
and frequency of doses have been previously established 
from opsonic estimations on laboratory patients with 
similar infections, and are not necessary for each specific 
case. Failure to immunize the patient artificially may 
be due to an abnormal ~ondition of the skin, nonspecific 
bacteria! suspensions, or incorrect dosage. Much time is 
saved in the use of stock suspensions by the elimination 
of opsonic indices and by the assistance derived from other 
therapeutic measures. Less su:ffering, less deformity, less 
danger of systemic inf ection and less liability to recur
rence are the advantages derived from the use of bac
teria! suspensions as a therapeutic agent. 

Atoxyl Dermic Reaction. According to Moro and 
Stheeman,1 after repeated injections of atoxyl the skin 
reaction is not only more intense, but also appears more 
quickly than at first, and that there exists a notable paral
lelism between the primary atoxyl reaction and the cuta
neous reaction of von Pirquet to tuberculin. This paral
lelism showed itself also in the degree of reaction, i. e., 
weak reactions to tuberculin corresponded in general to 
weak reactions to atoxyl and the reverse. The most marked 
primary reaction to atoxyl was met with in scrofulous 
children. 

(1) Münchener med. Woch., July 15, 1909. 

CHAPTER IV. 

ACTINOTHERAPY AND RADIOTHERAPY. 

Radium in Lupus Erythema.tosus is discussed by George 
Booth1 who reports the case of an 11-year-old girl with a 
tuberculous maternal history. She was attacked by lupus 
on the bridcre of the nose. X-rays were applied. 'fhe 
disease was ~rrested and eventually the part healed, witb 
sorne loss of substance and consequent disfigurement. 
\\'bilst the nose was being treated, a second outbreak of 
the disease commenced a little to the inner side of the left 
le"' below the patella. X-ray treatment was applied un
st;dcessfully. As the disease was spreading, Booth de
cided to try the e:ffect of -radium bromid,- placed on a small 
disc and covered with mica. The ulcerated surface was 
covered with thin oiled silk, and the disc was moved 
slowly over the surface for 20 to 30 minutes, once or twice 
a week as was thought requisite. Tbe treatment was con
tinuea' for sorne time with excellent results. 

X-Ray Treatment of Scalp Ringworm. For an ex-
tended discussion of this subject the reader is referred to 
the PRACTICAL UEDICAL SERIES, Vol. viii, 1909. 

X-Ray in Erythema :Multiforme. W. S. Lain2 repol'ts 
the case of a woman with extreme erythema multiforme, 
involving the extensor surfaces of the fingers, the hands 
and arms to the elbows. She bad tried the usual in
terna! eleminants and local applications without any sub
sidence of the symptoms. He began the x-ray Jan. 23, 
1909, and continued giving treatments, each 10 minutes 
in length on January 24, 25 and 28. By tbe last date 
the eruption had disappeared except for tbe brownish color. 
On February 10 there was a recurrence of 1111 the former 
trouble at the same localities. He renewed tbe treatment 

(1) Br!tlsb 'i\Ied. Jour., Aprll 3, 11)09. 
(2) Jour. Am. Med. Assoc., llfay 1, 1909. 
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on February 11 12 and 13. All indications of the disease 
then ceased-a~d there has been no recurrence since. No 
other treatment was used except salines internally and 
plain gauze bandages moistened with cala~in_ lotion ex
ternally, wbich had been used from the begmnmg. 

Desensitizing the Skin to X-Rays. Owing to the ~ensi
tiveness of tbe skin to Roentgen and radium rays, and the 
liability to burns if they are applied for a prolonged time, 
the use of tbese tberapeutic agents has been confined 
chiefly to treatment of superficial lesions.1 Various de
vices bave been tried to facilitate the use of the rays 
for deep-seated tumors, usually with discouraging result~. 
Gottwald Schwarz,2 working on seeds, found tbat the1r 
sensitiveness to the x-ray was in direct proportion to the 
metabolic activity. If he exposed dry seeds to the x-ray 
even over long periods, they were not affected by it and 
developed into normal plants, wbereas, if sprouting seeds 
were so treated, even for a short time, marked changes, 
as dwarfism and pigmentations, appeared in the resulting 
plants. This difference he considered to be due to !he 
differences in metabolic activity, and drew the conclus1on 
tbat if by any method of metabolism of the skin could be 
reduced during exposure to the x-rays, the e:fiect on the 
skin might be diminished. The method he used to reduce 
the metabolism was pressure. He placed two capsules 
containing radium side by side on the skin, one lying 
loosely, the other beld firmly by means of a rubber band. 
Tbe difference between the resulting dermatides was strik
ing. Where the pressure was employed a slight blush ap
peared after sorne days, clisappearing in 3 or 4 days, where
as, where there was no pressure a severe dermatitis occurred 
and lasted for more than a month. The same effect was 
produced by the x-ray, the rays being applied through thin 
blocks of wood. Where the blocks rested lightly on the 
skin, the effects were severe and lasting; where they were 
submitted to pressure, slight and transient. Schwarz con
eludes that the differences are due to different metabolic 
activities of the free skin and of that under compression. 
By pressure on the skin during radiation deep tissues 

( 1 ) Medica! Record, July 24, 1909. 
(2) i\Iüncllener med. Wocll., June 15, 1909, 
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may be treated without danger of superficial bu:ns. T~an_s
ference of pbysiologic data from plants to arumals 1s il-
logical. The :first have no nervous system. . 

X-Ray and the Sweat Glanda. Commentmg on the 
procedure urged by F. J. y¡. Porter of_ t~e~ting excessive 
axillary sweating by operation, A. H . P1ene remarks that 
it seems a very drastic method when a much less seve~e 
treatment with no operation, attains the same result. H1s 
attention was called 4 years ago to tbe fact that the effect 
of x-rays on the sweat glands was to destroy them. The 
first case was that of a joiner to whom he applied x-rays 
in trcatment of a tuberculid over the hip. Sorne months 
after he was cured he no longer perspired on the part of 
his body on which the x-rays had f~l~en .. Since that 
case Pierie has noticed the same cond1tion m many tu
berculous glands in the neck. Children lose permanentl_y 
not only tbe downy bairs on the side of the neck by th1s 
treatment but also the sweat glands. To destroy the 
sweat gla~ds 6 efficient x-ray treatments is all that is 
necessary-o~e treatment a mo~tb, ~iving at eacb sitting 
the maximum dose that the skin will stand. The sweat 
alands are the most readily a:fiected of all the glands in 
the body by the x-r~ys, and t~e m_ost readily destr~yed. 
By sufficiently x-raymg the ax1lla m thc way descnbed, 
not only are the swea~ gl3:11ds destroyed but also th~ hairs 
of the axilla. Sweatmg 1s usually a local express10n of 
constitutional states. Destruction of sweat glands does not 
change these. · 

X-Ray Dermatitis. In this the following changes take 
place, according to S. Burt Wol~ach.2 There occur_s ob
literation of vessels by degenerahon as well as prohfera
tion of endothelium. The muscular coat of the blood
vessels also degenerates and connective tissue takes its 
place. It begins in the small vessels and, at length, in
volves the larger ones. Tbis obliteration leads to the forma
tion of foci of degeneration. The layer of these latter 
leads to ulceration. An important change is excessive 
proliferation of epithelium into and around the areas of 
degeneration. 

(1) Brltisll Jlledica\ Jour., .!pril 17, 1909, 
(2) Amer. Jour. of Derm., May, 1909. 
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X-Ray in Rhinoscleroma. A.. R. von Ruediger-Rydiger1 

points out that subjective improvement of the symptoms 
appears at a very early stage of the treatment and per
sists for a long time, even when the healing is incom
plete. It tends to incline both the patients and the phy
sician to discontinue treatment too soon ancl may induce 
neglcct when recurrence occurs. 

High-Frequency Ourrents in Dermatology. According 
to Vy. Parker Worster2 vibratory electrifi.cation by means 
of ln~h-irequency cu:re~ts increases internal respiration of 
thc hssues and oy dilatmg the arterioles hastens the flow 
of blood into the capillaries, thus increasing metabolism. 
~urrent_s of high amperage give no unpleasant sensations 
m p~ssmg through the body. They deepen inspiration 
and mcrease the amount of oxygen taken into the body. 
They are the best treatment f or neuritis and chronic 
rheumatism, relieving pain and restoring function rapidly 
and ~r~ equally good i1:1 sciatica, lumbago and gout. I~ 
a~·thntis deformans pam, stiffness and soreness rapidly 
disappear. They are useful in removal of moles, warts 
and small tumors. ~Iany skin diseases yield readily to 
them; among them rmgworm. Olcl ulcers are caused to 
hcal by the use of an effiuence. Diagnosis should be made 
carefully, as in unsuitable cases injurious effects occur. 

Spread Radium in Dermatoses is discussed by J. M:. 
pavi~sen,3 who po~nts ~ut that there are great advantages 
m th1s method. First, it enables all the radium radiations 

, to come into effective action on the surfaqe to which they 
are applied. A.U the alpha, beta and gamma rays may 
be used, or by the interposition of certain screens all the 
alpl1a rays may be cut off, and, if necessary, the beta rays 
also. A sheet oí paper suffices to cut off all the alpha rays, 
the beta rays may be cut ofl' by alurninium or leaden screens 
of vary~ng thickness. Tbe q~antity and quality of the rays 
best smted to cure any particular diEease can only be ar
rived at by trial. 

In all successful cases the remarkable effect is shown 
that by properly timed exposures the abnormal cells in-

(1) Berl!ner kilo. Woch., Jan. 25, 1909. 
12) Medlcal Record, Sept. 18, 1900. 
(3) Brltlsh Medlcal Jour., Marcb 19, 1909, 
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vading the human body are gradually destroyed and ab
sorbed, while none of the normal healthy cells are de
stroyed. Such being the fact, two questions naturally 
arise: ( 1) Which of the radiations produce the benefi.cial 
results? and (2) Wbat are the abnormal cells which are 
more resistant to the radiations than the normal body 
cells? 

Radium is not the only radioactive body giving off 
alpha, beta and gamma rays. There are other substances 
which do so, such as thorium and actinium, and doubtless 
others which remain to be discovered. Radium itself does 
not directly produce all the rays. It first produces what 
has been called an emanation. The disintegration of this 
emanation causes it to give out the three types of rays. 
The therapeutic action of radium clepends mainly on the 
amount of the emanation which it contains. If this store 
of ema~ation is driven off by dissolving the radium in 
water, 1t proves to be a gas, which, when collected, gives 
?ut _the same amount of alpha, beta and gamma rays that 
1t d1d when unseparated from the radium. But, when the 
deemanated radi_um goe.s ?n slowly producing and storing 
up more emanabon unbl m about one month's time it has 
regained its maximum strength, the emanation which has 
been thus separated from its parent goes on decaying 
losing about half its strength in about 4 days, and becom~ 
ing in about 16 days almost powerless. The effect of the 
rays from a given quantity of separated emanation is as 
powerful as when it is contained in the radium and 
thus, consequently, it is possible to send a tube ¿f the 
emanation to be used in the treatment of a case at a con
siderable distance without any risk of losing radium in 
transport. 


