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Introduction

PERSOlffiEL

1. RADIATION T~Y

*Fellow in Diagnostic Radiology

safety has been rather well established;
particularly the effect on a tumor as
compared with the effect on the tumor
bed and overlying s tuctures (e. g. the
skin) has been emphasized. It has l~1iely

become more and more evident that the
time distribution of radiation is a
prominent factor in the differential
action. The following example will
illuminate this statement. A squamous
cell carcinoma of the cheek is to be
treated with X-rays from the outsid~.

An attempt may be made to do this with
one intense application. The heaviest
safe dose should then be used. That
would evidently mean the tolerance dose
of the skin. The treatment would cause
a severe reaction with vesicle formation
or temporary dewdation of the dermis.
The ~obability of complete eradication
of the carcinoma would even then be very
small. The treatment instead may be g:i. ven
in daily fractional applications over a
period of 4 weeks, with all the other
factors unchanged. In order to obtain
the same skin reaction it is necessary to
make the total dose two and one-half
times as large. In this case the influ
ence on t he tumor is much mar e pronounced
and the probability of obtaining a cure
is much increased. If the treatment is
spread over several months, the effect
on the carcinoma would be much less
marked.
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Radiation therapy is still in the
stage of development. It is, however,
already so well established that further
progress will probably consist mainly in
refinement of the present methods. In
dications and contraindications for this
type of therapy can be fairly well de
fined and expectations of results can
be stated with a reasonable degree of
accuracy.

Improvement of Methods

For a number of years it has been
possible to calculate and apply dosage
accurately and to determine distribution
of the radiation in tissues. The differ
ential effect of radiation on different
types of tissue has always been con
sidered of utmost importance. The rela
tive sensitivity of different types of
tissue to a single dose has been thor
oughly investigated, and the lim! t of

The prOblem of finding the best time
distribution for treatment is being
attacked vigorously at the present time.
The French school under the leadership of
Regaud has so far contributed most to
this field. and Coutard has reported
r ather promising resul ts. The method of
applying a high. total dose wi th daily
treatments extended over several weeks is
often referred to as Coutard's method.
It should. however, be· remembered that
Coutard emphasized all the following
factorsJ

(1) Ho~ogeneous irradiation of all the
malignant cell s,

(2) Rather penetrating radiation:
200 kv,2mm Cu filter,

(2) Large target skin distance and
thus good depth do se"
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(4) Low intensity - 2 to 5 r per mi~te
and rather long individual treat
ments, about one hour with a dose
of 200 to 400 r,

(5) One or two treatments daily.

(6) The treatments continued for
3 to 6 weeks,

(7) The final accumulated dose so
high as to produce epidermitis
and epithelitis, or what use~ to
be called a second degree skin
reaction,

(8) The time distri·bution as well as
the total dose has to be modified
for each patient, depending on
his condition and reaction.

The relation between the intensity or
time distribution of the radiation and
the effect on different tissues is
extremely complicated. Whether long or
short series give best results in a .
given case depend on the t~pe of lesion
that is treated, the location of the
lesion, and probably also upon which or
gans are in the path of the X-r~ beam.
The greatest advances made during the
last few years in the field of radiation
therapy have been along the lines of time
distribution of the dosage, and still
further i~provements may result from
continued studies.

Tec~~ical Improvements
in High Voltage

Improvement in construction of roent
gen apparatus has contributed to the
development 0 f radiation therapy. The
new machines are more flexible, require
less space, are less noisy, and are less
expensive than the older ones. The fea
ture which has been most emphasized is
the increase in voltage for deep therapy.
Machines and tubes which can be used
routinely at 400 kv are now available~

These machines are as easy to handle,
and not mucl1 more expensive than the
200kv machines were 10 years ago~ . Whe
ther this :nigher voltage is going to
improve the results ~9preciably will have
to be determined in a few years when
enough statistical data have been accumu-
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lated. The depth dose improves rapidly
with the voltage up to about 200 kv.
With still higher voltages it improves
very gradually, and the difference
between 200 and 400 kv is not very great.
It therefore seems reasonable to use the
higher voltage if the expense does not
become too great. However, it is often
possible to get into the tumor all the
radiation that the immediate surrounding
tissues will tolerate by means of the
200 kv machine, and in such cases it is
improbable that the hi~er '\Q 1tage will
lead to better results. Some radiolo
gists argue that the shorter waves have
a specific action on tumor cells, an
assumpt ion which s eerns unfounded and for
which no proof so far has been forth
coming.

Voltages up to 800 kv have been used
experimentally at some institutions for
a few years. It is evident that trtis
high potential has not lead to anything
radically different from the 200 kv
therapy. The general principles concern
ing time and space distribution, relative
sensitivity of tissues, etc. remain the
same, and radiation continues to develop
gradually under sane critical judgment.

Radium

The action of gamma rays of radium
is the same as from x-rays. The main ad
vantage of radium is that it can be
used in bo~ cavities and inserted into
the tissues. Radium emanation or radon.
the gas which can be collected from
radium, can be used in the same way. It
loses its activity in a relatively short
time, half of it disappearing in 3.84
days, and practically all in a month.
The radon can be inserted into the tis
sues and left there indefinitely as it
does not exert any appreciable effect
after the first month. When this pro-
c edure is d ealred. the radon is collected
in a fine capillary gold tube which is
cut into short implants. The advantages
of using radon are; {I) the risk of
losing radium is minimized, (2) patients
in good physical condition may leave the
hospital immediately after insertion of
implant s, (3) special applicators
suitable for a certain case can easily be
made~ and (4) patients can be implanted
during an oporation.



Radium is somettmes used in large
applicators called packs or bombs for
external irradiation. This method of
treatment does not differ essentially
from roentgen therapy. The main argument
in favor of this costly method has been
that gamma rays are very penetrating
and perhaps especially effective in de
stroying cancer tissue. The super volt
age roentgen machines m~ prove prefer
able to these packs which seem to expen
sive considering the small improvement
in results so far obtained.

It is evident that it often is of
advantage to combine internal radium
and external roentgen therapy in order
to attack malignant conditions. When
that is done the combined dose from the
radium and the X-rays must, of course,
be carefully considered. In many in
stances similar results may be obtained
whether radium or roentgen therapy is
used. Some radiologists favor one of
these agencies while others favor the
other one. Here we use the method we
consider most convenient in each case.

Different Fields of Radiation Therapy

It is convenient to subdivide radia
tion therapy into superficial and deep.
Superficial therapy then means that the
radiation is distributed so that the
first few m~llimeters of tissues receive
a much greater dose than the underlying
thsues, whereas deep therapy implies a
much more even distribution so that the
dose several centimeters under the Skin
approaches the surface dose closely.

Radiation has proved to be particular
ly useful for treatment of malignant
disease, but it is also a valuable ad
junct for treatment of a great number of
other conditions. When it is a question
of attempting to arrest or cure a pro
gressive diseas87 whiCh usually is fatal
and for which no other satisfactory
remedy is available, a radical procedure
is as a rule necessary. It is important
to emphasize that the radiologist must
be radical from the outset when treating
cancer. Hesitation in this respect
has lead to unnecessarily poor results
in many instances. He must, on the
other hand, be extremely conservative
when treating conditions which are not of
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a serious nature because he is wielding
a dangerous tool which easily m~ caus e
considerable damage. As an example m~
·00 mentioned that severe atrophy of Skin
and even cancer has resulted in some
instances when superfluous hair has been
removed by mean s of X-rEWs.

The treatments given at the Univer
sity Hospital since July, 1926, will be
briefly summarized under the following
groups:

1. Superficial therapy
A. Skin cancer
B., Non-malignant conditions

~. Deep therapy
.A. Mal ignancy
B. Non-malignant conditions

Equipment

The equipment available for roentgen
and radium therapy at the University
Hospital is as follows:

1. One X-r~ machine for deep
therapy is used forty-five hours
a week at 200 kv and 30 mat

.,g. One X-r~ machine for supe~:ficial

therapy, usually used at 100 kv
and 8 mao and occasionally at
140 kv and 4 mao

~. One radon plant with 500 mg.
radium. About 75 me. of radon
can be obtained daily and this
is used mainly in implants.
Occasionally tubes and bulbs
are filled with radon.

!. Two 25 mg. radium tubes.

Q. Fourteen 5 mg. platinum needles;
two 10 mg. platinum needles.

Fourteen 5 mg. steel needles;
two 10 mg. steel needles.

Ten 1 mg. platinum needles.

f.. Two 5 mg. plaques.

Total amount of radium 750 mg.
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2. SUPERFICIAL THERAPY

A. Skin Can~ - Total Patients 552
since Jan. 1, 1925.
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other types of therapy. For that reason
it seems enough to state that the results
usually are satisfactory and to give the
following statistics.

a. Single dose. If unsatisfactory
results are obtained from the

first application a second treatment is
recommended after six weeks. No further
radiation is advised.-

Patients

!

I

I
I
t
l-
t
}

The great majority of skin can
cers seen in the dispensary are being
treated with radiation therapy. The
reasons for this are that the results
have been satisfactor~r, the treatments
are simple, and the cosmetic results, as
a rule. superior to those obtained by
other means. One heavy dose of X-ray
therapy is usually enough to obtain a
cure. Sometimes in thick lesions
this treatment is supplemented with radon
implants. Less severe reaction and some
what better cosmetic results may some
times be obtained by distributing the
treatments over fourteen days, but the
increased expense of such a method is
out of proportion to the benefit. The
treatment may have to be repeated if
there is some persistence due to par
ticularly resistant tissues or due to
extension beyond the irradiated area.
Basal cell carcinoma requires about
1800 r and squamous cell carcinoma about
2400 r. The cure rate in basal cell
carcinoma is about 90% and in squamous
cell carcinoma without metastasis above
So%.

Warts

Plantar
warts

Keloids

Heman
giomas

Callouses

SOO to 1400 r

Radiation therapy pro
bably best method•.
Good results expected
in more than 80f0.

600 r. Usually a
second treatment after
six weeks •

Radiation therapy is
used for cavernous and
strawberr,y types but
never used for port
wine type. The results
are generally good in
young children.
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510

150

9S

36

b. One treatment !!: week for three
to eight weeks. Single dose
from 70 to 140 r.

Moles and .:Badiation tharapy
corns not re£ommended.

Carbuncles
and At least 400 r.

furuncles (Epilation produced)

FunbUS Epilation dose (400r)
infections. sometimes required

J

Radiation therapy is especially in
dicated when the epithelioma is in such
a location that surgical removal would
cause a marked deformity, e.g. on the
nose or around the eye.

When cartilage is involved it is
more difficult to obtain a cure with
radiation, ana. if these lesions do no t
respond to the first treatment they
should be removed surgically. Atrophic
skin around the lesion, particularly if
it is the result of previous irradiation,
constitutes a definite contraindication
to this type of therapy.

B. Non-malignant Conditions
Since January 1. 1925.

Patients with benign skin lesions
are referred by the dermatologists who
select the cases suitable for irradiation.
and usually combine these treatments wi th

Hyperkera
tosis and

leucoplakia

Acne
vulgaris

700 to 1400 r
Resul ts nearly
100%

Patients above IS
years of age.
About so% results
expected.

70

lS6

1191

222



Lichen
chronicus
simplex

Pruritus

Hydroadenitis

Pyoderma

Eye conditions,
vernal conjunctivitis,
trachoma, etc"
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Patients the first group a radical treatment is
usually indicat ed, and rath3r severe re
action is likely to follow the irradia
tion.

164
The general statement 1I1I\Y be made

36 that the higher the grade of malignancy
in each tyPe of carcinoma, the mo:ce

36 sensitive the tumor is to radintion.
When surgery and radiation are used

96 together, as is often the case, surgery
usually constitutes the main troatment
for tumors of low grade malignancy
whereas radiation 1s the most important

25 factor for high grade mal ignancy.

157 Carcinoma of the Lip - 84 patients•

..
Mi scellaneous

Total:

3. DEEP THERAPY

4120 Since June, 1926. approximately
300 cases of carcinoma of the lower lip
have been treated at the University
Hospi tal.

t

The number of treatments given has.
increased rapidly until they now have
reached such a level that the present
equipment is inadequate. The maximum num
ber of treatments which may be given per
year with the 200 kv. X-ray machine is
about 5000 provided time nAedea for repair
is negligible. ~lis means that a total
of about 1000 patients can be treated and
probably nearly 650 new patients per
year.

Brief statements will be made con
cening the large groups and the treat
ments and results considered more fully
for carcinoma of the lower liP. of the
uterine cervix, and of the ovarJ as
statistical studies of our patients with
these 3 diseases are being carried out at
the present time.

A. Malignancy

The patients must be considered
in two distinct groups: those who still
may be considered to have a chance of re
covering eith0r completely or enough to
be free from s~;u.ptoms for a considerable
length of timo, and those who may just
be relieved of pain or obtain a certain
amount of palliation. The last group is
still large, and these patients are being
t~e.ated conservatively in order that
their suffering may not be increased. For

Carcinoma of the lower lip consti
tu tes about .4% of the total number of
cases admitted to the hospital and about
5.5% of the total tumor admissions.

Carcinoma of the lower lip occurred
only 3 times in women in this group.
There was one transitional cell carci
noma and one sarcoma of the lower lip.
The rest were squamous cell carcinomas.
There were 16 cases of carcinoma of the
upper lip during this period.

Many of these patients had been
treated elsewhere and came in with recur
rene e or metastasi s, some of whom were
considered hopeless and no treatment of
any kind was given. Thirteen patients
who had very early superficial lesions
were treated with superficial X-rays
alone. Others were treated by surgery
alone, i.e., excision or neCk dissection,
or both. Some were treated with ~adium

and X-rays, or a combination of radiation
therapy and surgery.

The diagnosis is made by biopsy.
Treatment should be started as soon as
possible after a biopsy is taken. C~

cinoma of the lower lip m~ be treated
with radiation therapy alone, with sur
gerv alone, or by a combination of the
two methods. Carcinoma of the lip
treated with radiation therapy alone com
pares favorably wi. th the results obtained
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Carcinoma of 1ip

Year No.of Number of months
Cases ..,.-_=1.::;.iV,:...l:::;.:"ng::=....;an:=;:.;d:;;...:F~o:,.;;l;.;:l;.;:o~v~re'"""d

2 6 12 18 24 30

1932 16 15 14 13 13 12 12 2 deaths,
2 not

fQ 11ow,.
ed.

*In this group 1 showed persistence
which was later excised.
This patient was well until death from
apople~; 3 showed persistence
or metastasis.

1 death
1 not

follow
ed.

1 death
3 not

fQ 11ow
eo.

1 death

4 deaths
4 not

follow
ed.

11

9

11

1935 10

1931

1934 36 33 26*

1933 21 18 18 18 17

local lesion with radiation therapy to
be followed by a neck dissection and
X~ray therapy to the neck. Of the 84
cases, 9 died of causes other than car
cinoma of the lower lip, and 10 cases
were not followed. In 65 cases followed
and living, three showed persistence or
metastasis. One of the dead group had
a persistent lesion which was excised
and remained well until death from
apople~., Sixteen cases WI10 refused
surgery or were considered poor riSks
and who received radiation therapy to
the local lesion only showed no persist
ence, recurrence, or metastasis. Forty
nine cases treated by radiation to the
local lesion r neck dissection, and X-ray
therapy to the neck, had persistence,
recurrence, or metastasis in 6.1% of
the cases. There was an operative
mortality in the 62 cases subjected to
sur gery of 3.2f,.

by surgery. In the early small lesions
and where the cosmetic result is a factor
of importance, radiation therapy is of
particular value. When there are metas
tases to the nodes of the neCk with
fixation to the surrounding tissues,
palliation only can be expected and radia
tion therapy:,is usually the method of
choice. Metastasis to the mandible is
treated by resection of the mandible in
selected cases. At this clinic a combina
tion of radiatim therapy and surgery
has been the usual method of treatment.

In the more malignant lesions the
radiation therapy is followed in six
weeks by a dissection of the submental
and submaxillary lymph nodes. In some
cases where the patient is a poor surgi
cal risk because of age or other factors,
a neck dissection is not done. If in
vasion of the nodes is found at· operation,
or if they give clinical evidence of in
volvement before surgery is done, a course
of high voltage X-ray is given to both
sides of the neck; 1000 roentgens are
given to each side of the necle using the
factors 200 lev., 30 ma., ! rom. copper
pIus 4 mm. aluminum fil ter, and 60 em.
distam e.

After a biopsy has been taken, radium
in .4 rom. nickel or preferably .5. mm.
platinum needles placed in a dental mold
applicator and covered by an additional
.5 rom. of lead filter is applied to the
posterior surface of the lip. The area
treated extends about I to 1.5 .cm. be
yond the visible or palpable involvement.
Approximately 80 mg. hours are given per
square centimeter. The radium applica
tion is followed by X-ray therapy, using
100 kv., 8 ma., 1 mm. aluminum filter.
and 8 inches Skin target distance; 1000
roentgens as measured in air is given to
a large part of the lip and 500 roent
gens is added to the local lesion in one
treatment. The deeper infiltrating
lesions are treated with 200 kv., 30 ma.,
4 mm~ aluminum filter and 60 cm~ skin
target distance; 1000 roentgens as
measured in air is given to a large part
of the lower lip in one treatment~

A group of 84 patients admitted
since 1931 with carcinoma of the lower
li~, none of whom had had previous thera
py, were selected for treatment of the

9 died of other causes,
10 not followed.
65 followed.
62 living and well.



Carcinoma of ~ Cervix
396 Patients

A consideration of indications for,
or results of, radiation therapy in 
malignancy of the cervix requires a
classification of cases treated. The
most widely accepted grouping is that of
Schmitz which is as follows:

Group 1. Tho clearly localized carcino
ma, entirely confined to the
cervix, about 1 em. i~ circ~

ference. Normal mobility of
the uterus and adnexa must
exist.

Group 2. Borderline cases. One-half of
the cervical lip is involved.
There is a dough-like con
sistence in the para-cervical
tissue. There is a slight de
crease in uterine mobility.

Group 3. Invasion of the para",cervical
area, and extension into one
or both parametria; the mass,
as a whole, is not rigidly
fixed.

Group 4. The frozen pelvis. Both para
metria are fixed. There is
wide extension of the process
locally. and the bladder, rae
tum, or vagina is invaded
either singly or together.

Biopsy of the suspicious lesion is
a harmless procedure if carried out
immediately before radiation treatment,
and is practically a routine procedure
in cases seen at the University Hospi tal.
The results obtained either by surgical
or radiation therapy have been shown to
be definitely related to histologic
grading of the malignancy. At the Univ
arsity HospitaJ. grading is based on four
degrees of malignancy, grade 1 being the
adult type of cell, mitosis infrequent
and relatively slow growing; grade 4
represents the most rapidly growing type,
highly anaplastic. and with frequent
mitosis, Radiation therapy has a de
cided relation to the grade, and results
can be predicted, to a considerable de
gree, from the grade. Grade 1 is the
least sensitive, grade 4 the most sensi-
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tive to radiation. Even the resistant
type will respond to the heavy radiation
that can be-applied to the cervix. The
sensitive type is often SO malignant
th"lt it has spread beyond control in
spite of the marked local response.
Schmitz reported good end results in 80%
in the least malignant grade. and in
the highly malignant group had no cures.

Indications

Radiaticn in this country has been
rapidly replacing surger,y in treatment
of cervical carcinoma since 1910 when
Kelly treated his first case. All cer
vical carcinomata except those in
group 1 are now considered unsuitable
material for surgery. Schmitz estimated
that only 30% of cases are operable when
first examined. Comparison of results
in operable cases treated surgically
as against those treated by radiatian
have usually favored radiation therapy
as the treatment of choice. One of the
chief factors is the radiation mortality
rate of only 1%. as opposed to the usual
surgical mortality rate of about 16~.

Contraindications

The contrainQications to the use of
radiation therapy are few but definite:
(1) temperature over 1000 F., (2) anemia
or leukopenia, (3) infection, and (4)
nitrogen retention. ,

Technique Used in the Treatment of
Cervical Malignancy at the
Uni versity Ho spi tal. _

The technique of therapy varies
somewhat wi th the degree of extension
of the lesion; however, since about 95~
of cases treated here are in Groups 3
and 4, the method is fairly standardized.

Lesions cenfined to the cervix are
given local radium applications (capsules
or needles). The usual filters are 2 mm.
brass plus! mm. rubber for the capsules.
Platinum needles m~ be applied with
no additional filter. The dose in milli
gram hours may vary, depending on the
lesion, from 2400 to 4500 mg. hours if
given in one application. With a divided
do se application of radium and in the



absence of recently developed contra
indications (fever), high voltage (200 kV.)
X-ray treatment is instituted. An at~

tempt is made to obtain a uniform distri
bution of X-rays throughout the pelvis.
The combined dose should be carefully
considered, especially with respect to
the tolerance of bladder and rectal muco
sa. Four fields (one anterior, one
posterior, and two lateral) about 20 x
20 em. are used, and the dosage given in
a period of three to four weeks results
in approximately 160% to 190% of a Skin
erythema to the cervix. A dose of similar
proportions used either prophylactically
or in case of recurrence may be given
after three months. A third series
(palliative) oqy be given six montps
after the initial treatment. Any further
irradiation is rarely advisable.

Results

The most important factor in consider
ation of results of treatment is that of
the clinical grouping of the cases
treated. Scbmitz reported 16% of "five
year good end resu1tsU in Group 3 cases
and only 1~ 7% of "five year good end
results ll in Group 4 cases. Heyman re
ported 13% of cures in inoperable cases
(Groups 3 and 4) and 66.ff'/, cures in oper
able cases (Groups 1 and 2).

For the period 1928 to 1930, of the
108 cases followed, about 95% were in
the inoperable group (Groups 3 and 4).
Only five cases were definitely in the
operable group (Group 2). No cases of
Group 1 were treated. Thirty cases (28%)
were recurrent carcinomas of the cervix,
having received previous therapy else
where (radiation or surgery).. Our sta
tistics (1928-1930) indicate a five year
survival of 15.~b. In view of the unusual
ly high percentage of inoperable cases
(96%), and the recurrent cases (28%),
this figure compares quite favorably with
other reported statistics.
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be free from symptoms of uterine disease
for an average of 7.7 months. while
seventy-five cases were known to b e im
proved for an average period of 12.0
months, in each instance dating from the
first treatment in the University
Hespi tal•.

In the group here reported, it may
be stated that relatively few of the
patients had more than radium application
and one series of X-ray treatment. A
number of cases received only a portion
of the first series of treatment. A
number of cases received only a portion
of the first series 01 treatment. ~1is

is due to the impossibility of carrying
out the planned series on the cases,
tbe reasons for which are many and varied.
In those cases receiving the full course
as planned, the average dose received
at the cervix mqy be stated as being
between 100 and 120% S.E.D. given in a
period of from one to two weeks. ~1is

may be contrasted to the present day
treatments where an ·a.verage dose of 160
to 190% S. E.D. given in about three to
four weeks is being delivered to the
cervix. Fear of untoward results pre-
ven ted the use of higher dosage in the
earlier cases. A steady increase in
depth dosage has been effected, during
Vlhich time the patients have been care
fully observed for development of un
favorable complications. The higher
dosage at present is being effected by
an increase in the time over which treat
ments are given, enabling a higher total
dose to be administered. Likewise the
use of four fields. instead of t;~,

enables a higher percentage dose to be
delivered at the cervix and parametria
without damage to the skin.

Carcinoma of Cervix
Years 1928-1930
Total Cases; 108

Cases known living after:

Seventy-five (70%) of the 108 cases
had biopsies; seventy (93%) were squamous
cell carinomas; three (4%) were adeno
carcinoma; one (1.3%) was sarcoma, and
one (1.3%) showed necrotic tissue.

Sixty-seven of the cases followed,
excluding the living cases. were known to

1 Year:
2 Years:
3 Y~:
4 Years:
5 Yrars:

90 (83%)
46 (42.51)
32 (29.6%)
24 (22%)
17 (l5.?%)



Carcinoma of the Ovary
68 Patients

Radiation is of the greatest value
in treating carcinoma of the ovar,y. In
a group of cases which included patients
with all varieties of carcinoma, with
peritoneal ~olants and other metastase~

in some instances, treatment with radia
tion in this clinic has given a cure rate
of one-third.

Cases in t~is group fall into
several su~classifications. Those who
come in after a presumably complete
operation with no evidence of disease
probablY represent the least desirable
group to radiate. The results obtained
in these cases is difficult to evaluate,
and it m~ be wiser to withhold radiation
and use it only in case of recurrence
when it will be of definite value.

Those who have peritoneal implants
or other metastases should alw~s be
treated. These patients, it is true,
occasionally sl~w spontaneous regression
of implants after removal of the primalY,
but on the whole the prognosis is almost
hopeless if radiation is not given.
With proper X-ray therapy a moderately
good chance of cure is given.

The method of treatment should always
be with external radiation•. The general
distribution of the peritoneal metastasis
makes it necessary to cover the entire
abdomen and pelvis, and a reasonably
uniform distribution of the radiation is
essential so that a four field technic
is probably advisable. The dose given
should be large, as there seems to be a
direct relation between the size of the
dose and the proportion of cure's in our
series, although the evidence is not
conclusive. We do not, however, advocate
the protracted fractional method for this
condition. Since the patients are almost
always badly upset by the treatments if
any of the neoplasm is present, consider
able cauticn must be used about large
single doses (although these can, at
times, be used on selected patients).
The use of radium is not to be recommended,
with rare exceptions, as the distribution
of radiation is unsatisfactory with this
agent. Patients are ordinarily advised
to have two courses at three or four
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months' interval, as this seems to give
better results than a single course.

Preliminary surgery, with removal
of all the tumor possibl~, is advisable
as so muCh less is then present to be
absorbed and contribute to the pctientts
malaise.

Other Neoplasms
Qf the Female Genttalia

128 patients

The only important members of this
group are carcinoma of the corpus uteri
and of the vulva. It is generallY held
that surgical excision is the treatment
of choice for corpus carcinoma, with or
without postoperative radiation; but it
must not be forgotten that good, if not
striking, results can be obtained with
adequate radiation alone. A large
dose of radium locally in one or two
sittings, followed by a heavy course of
external radiation, will produce verJ
satisfactory regressions in a fair pro
portion of the cases~ This is of great
importance in cases which a re poor surgi
cal risks. Very obese patients offer
much technical difficulty in s0curing
an adequate depth dose with external
radiation, and in them radium assumes
greater importance. Carcinoma of the
vulva is usually treated here with
radical surgery, whiCh is often followed
by either radon implants or by external
radiation. Results are only fair, and
recurrences are frequently observed.
Treatment with radiation alone has not
been satisfactory in this clinic.

Carcinoma of the Breast
456 Patients

Carcinoma of the breast which is
suitable for surgery is usually treated
by operation. postoperative irradiation
has been used here routinely with one
series as soon as the stitches have been
removed, and a second series two to
three months later. It is extremely
difficul t to determine the value of such
tre'\tments. From the many studies which
have been published, 1t seems that fewer
local recurrences take place within five
years in the treated groups. This



undoubtedly holds true for patients who
had metastases to the axillary nodes, but
is questionable for patients with only a
local mass present in the breast before
the operation. We have discontinued the
postoperative irradiation for the latter
group. At ti~ operation, radon implants
are inserted into the lymph draining
areas adjacent to the structure found to
be involved in a number of the p?tients.
Occasionally pre-operative irradiation
is applied. It is, however, seldom that
a definite diagnosis can be made without
biopsy in operable cases, and it is pre
ferable to obtain a table diagnosis and
proceed with radical mastectomy at once
instead of just taking a biopsy. For
that reason preoperative irradiation is
rarely given here.

Patient s with the so-called acute
(inflammatory) type of carcinoma, or with
involvement of both breasts or with
metastases to regions other than the
axilla, are usually not operated upon,
but are trea.ted with X-rays and radium.
No cures are expected in these cases, but
considerable palliation is often obtained,
and the primary tumor occasionally dis
appears completely.

Bone metastqsis from carcinoma of
the breast occurs in about 50% of those
who die from the disease. The bone
lesions are usually of the osteoclastic
type. They are likely to cause severe
pain and to weaken the skeleton so that
fractures may easily occur. X-rBlf treat
ments to the involved areas usually re
lieve the pain, and destroy enough of the
cancer cells so that a certain amount of
repair can take pla.ce. Several bedridden
patients suffering intense pain have been
almost completely relieved for a couple
of years by means of X-ra;y therapy.

More than 50% of the patients seen
here had been treated previously, and
had recurrence at the time of admission
to the dispensary. Almost all in this
group were treated with radium or X-ray
for palliation. Skin lesions respond but
new ones continue to develop, Metastatic
nodes can often be controlled for some
time. Involvements of lungs or viscera
are usually not treated as the results
have been negligible when radiation was
used.
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Carcinoma of the Tongue
46 Patients

Carcinoma of the tongue usually
grows rapidly and becomes IIfar advanced"
in a few months. The majority of
patients with tongue cancer coming here
have extensive lesions, and some have
been in a hopeless condition when first
seen. The lesions are usually treated
with combination of roentgen tnerapy and
radon implant s. Mos t of them show a
decided response but a <Dmplete disap
pearance is less common. A few h£.l,ve re
mained free from recurrence for varying
lengths of time, and the results during
the last few years seem more promising
than previously. When the lesion is
located in the posterior region of the
tongue, when metastatic nodes are pres
ent, or when extensive leucoplakia is
present outside the lesion, the prog
nosis is usually poor.

Carcinoma of the
Alveolar Process, Gum, and Chee..'.c

86 Patients

Radon implants are often used as the
main part of the treatment and X-ray
therapy is usually added. Some of these
lesions are very resistant to radiation.
If they do not respond promptly, surgery
has to be used. In many cases the man
dible is involved and surgery, then~ is
the treatment of choice~

Carcinoma of the Antrum
15 patients

The results used to be poor, but
have been quite good since the following
method has beml used. First, a heavy
dose of deep X-ray therapy, then a wide
surgical exposur e of the antrum and a
thorough electro-surgical cleaning of
the sinus followed by insertion of sever
al radium tubes for a do se of about
3000 milligram hours.



•

Carcinoma of the Larynx,
Pharynx, and Upper Esophagus

4S Patients

These neoplasms are a rather hetero
geneous e;roup, lJut all carry a very un
favorable prognosis. In the gTeat major
ity of them, the use of radiation is
indicated in preference to surgery. The
fractional metnod advocated by the
French sChool of radiologists is reported
to produce a relatively high cure rate
in even advanced carcinomas in this re
gion, and while confirmation of these
results is still lacking the method de
serves at least a thorough trial as it
promises mo~e for the patient than any
other now used. While our results here
to date have only been in the nature of
palliation, we have only employed this
method on a few far a dvanced and appar
ently hopeless cases. We have found it
necessary to give, in addition,
local radiation with radiam 0r radon
seeds in all these cases (17 patients).

LymphoepitDeliomas of this region
constitute a distinct group of tumors
only recognized in the last few years.
They are characterized by their tendency
to grow to large size without ulceration.
This tumor, if diagnosed early and
treated adequately, is comparatively
curable; we advocate a heavy dose given
over a short time, given by external
radiation with or without implantation.
These tumors show a striking response,
being only slightly less sensitive
than the ly;il'pllosarcomas; but a large
dose is needed to insure against rapid
recurrence.

Ca~cinoma of the Lung
33 Patients

This disease is showing a constantly
increasing incidence, more than can be
explained by better methods of diagnosis.
While a few successfUl attempts at sur
gical extirpation have been reported, the
procedure is exceedingly dangerous and
of great technical difficulty. One would
therefore eA~ect this to be largely a
radiological problem. This ls, however,
not the case. The results from treatment
up to now have been disappointing, only a
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slight degree of palliation being usual.
This fact leads us to aiscourabe the
reference of patients with this disease.
However, since some patients are con
stantly being referred in, tl1is remains
one of the outstanding problems. It is
to be hoped that newer technics will lead
to better results. One might mention,
in passing, the use of radium packs in
serted into the bronchus by bronchoscopy.
This procedure is of limited value becausi
of its technical difficulty, proper ap
plication being so seldom secured that
cures from it are hardly reported~ It
has aroused no enthusiasm here. and quite
properly.

Carcinoma of the Thyroid
8 Patients

Only a small number of carcinoma of
the thyroid has been referred for X-ray
therapy here. Probably a number of
cases never receive any such treatment,
ani that is qui te unfortunate as X-ray
therapy has proven to be of great value.
Several patients who had some carcino
matous inVOlvement left after tnyroid
ectomy have responded well to heavy
dosage of X-rays.

Carcinoma of the Esophagus,
~ Stomach, and The Intestine

60 Patients

Taken as a group these conditions
offer little indication for roentgen
therapy. External radiation will give
a moderate degree of palliati on in gastric
carcinoma, but only at the cost of such
severe roentgen sickness that one feels
that the patient is better off untreated.
Esophageal carcinoma is usually treated
by radium capsules on bougies, left in
the esophagus. The application is usual
ly followed by a series of X-ray therapy.
This produces moderately good pallia-
tion but few cures; the dose must be
carefully graduated to avoid perforation
of the esophagus. As a group, intestinal
carcinomas offer no indication for irra
diation; most of them are much better
treated surgically. The use of post
operative radiation is not of proven value
end upsets the patients greatly. This



does not'apply, of course, to rectal
cancers.

Lymphosarcoma and leukemic infil
trations of the stomach show excellent
fegression under X-ray, and these
should be treated when diagnosed.

Carcinoma of the Rectum
109 Patients

For inoperable carcinoma of the
rectum a combination of radium and X-ray
therapy is usually indicated. A great
deal of improvement is often obtained,
and occasionally a cure may result in
this group. Postoperative X-ray therapy
has been used to a certain extent. It
seems most logical to apply such treat
ments after a colostomy has been perform
ed and before resection. Only a few
patients have as yet been treated in
this manner. Radiation therapy alone
has been used at some cancer institutes
in operable cases. Although some five
year cures have been obtained, surgery
still seems to offer a greater chance
for recovery.

Carcinoma of the Prostate
156 Patients

Patients with carcinoma of the
prostate can be considerably benefitted
by heavy radiation. The local tumor
undergoes a striking regression with
great increase in the patient's comfort
and happiness. Unfortunately, recur
rence is the rule. Patients with bone
metastasis can be relieved of pain in
a striking manner, and since this is a
common complication in carcinoma of the
prostate, these patients constitute a
very large proportion of our group.
At this clinic it is customary to implant
the local tumor with radon, which is
later followed up by external radiation.
It is usually necessary to give a second
course of external radiation at a later
time.
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Renal Tumors
45 ~atients

The mal i gnant nature of mo s t kidney
twnors makes a combination of surgery
and radiation often advisable. Even
under the best circumstances and with
expert treatment, the cures are rather
few. These tumors may be eli vided into
two groups, each having slightly differ
ent indications for treatment. The
adult renal neoplasms, as carcinoma of
tim pelvis or ~ernephroma, should
have surgery and usually either pre
operative or postoperative radiation.
In this clinic the latter course is
preferred. A very heav,y dose of external
radiation over not only the kidney region
but also the course of the ureter is
required. This is not ordinarily re
peated unless a recurrence is found.
These tumors, as a class, are quite re
sistant to radiation. The anbryonal
renal tumors, or Wilms tumors, on the
other hand, are extremely radiosensitive.
They are best treated pre-operatively.
A maximum dose should be given over the
tumor in a short time. Very startling
regressions to one-half or on e-third
the original size usually occur in two
or three weeks, but this Should not be
used as an excuse to delay or omit sur
gery as cures from either radiation or
surgery alone are uncommon·, while they
have been reported from the combinati on.
If desired, the patient may be given
further radiation postoperatively, but
there is no evidence that this is of
benefit if the pre-operative course has
been adequate and no sign of recurrence
is present.

Carcinoma of the Bladder
60 Patients

Neoplasms of the bladder are either
resectable, or not resectable. The
treatment of choice for the latter group
is imtensive radiation. If possible,
the tumor should be implanted with radon,
accompanied by a heavy course of exter
nal radiation. With this treatment there



is marked palliation and rarely a cure.
However, the amount of radiation must
be maximal. Operable tumors may be
treated with radiation if it is desired
to avoid the severe mutilation of a
bladder resection.

Testicular Tumors
27 Patients

The high degree of malignancy and
the relative radiosensitivity of these
tumors makes the employment of radiatio~

in their treatment most logical. Pro
bably the best procedure is pre-operative
radiation to the local lesion with post
operative radiation to the lymphatic
drainage systems. Here we make a prac
tice of treating only the abdominal and
inguinal lymph chains as this seems to
us to be sufficient, but it is advocated
in certain clinics to treat the mediastin
al and cervical chains as well. This is
probably an excessively radical view
point.

Since the study of urinary hormone
excretion has become general, it has
been found that there is a very close
correlation between the excretion of
prolan and the activity of testicular
tumors. This aid in following testicular
tumors should have a more prominent
place in governing therapy, and it is
increasingly evident that when properly
interpreted (with due consideration of
the clinical picture) this test is of
the greatest value.

The results to date consist largely
of palliation, but with improving technic
it is at least to be hoped that an appre
ciable number of cures will be obtained.

Brain Tumors
72 Patients

When surgical removal is impossible
or when only part of the tumor has been
ranoved, X-ray therapy is usually used
as a palliative method. Most of these
lesions are resistant to radiation but
some improvement is, as a rule, noticed
following the treatments, and a few
patients have been in fair condition
five years afterwards.
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Sarcoma

146 Patients

Patients with sarcoma referred for
x-ray therapy consti tut e a rather small
group, and it would require too much
space to discuss all the different types
her~. Neurofibrosarcomas are among the
most radioresistant tumors in existence,
and are therefore seldom treated any
more by this method. Some other types
are also very zesistant, e. g., spindle
cell sarcoma, and postoperative pro
p~lactic treatment is the only type of
radiation therapy that may be recommended
for these tumors. The effect of such
treatment maw be questioned, but it seems
that a greater percentage of the patients
have remained free from recurrence when
radiation has been used prophylactically
than from surgery alone.

Hodgkins ~ Lymphosarcoma
220 Patients

It has been imposslible to differen
tiate definitely between Hodgkins dis
ease and lymphosarcoma. Diagnosis is
usually established by surgical removal
of an involved lymph node and microscopic
examination. Radiation is the only ty~

of therapy of real value at the present
time. All lymphatic chains which show
signs of involvement should be treated.
After an enlarged node has been treated
with a fairly large dose it rapidly
regresses and usually decreases until it
is hardly palpable or recognizable after
about fourteen days. Although a cure
is considered improbable, remarkable
Clinical improvement may be obtained. If
only one chain of lymph nodes is involved
the patient may stay symptom free for mor(
than five years. Even when the patients
came in with widespread involvement,
it is sometimes possible to control the
disease over a number of years if the
patients are examined every second month
and treated as soon as new involvement is
discovered. A lower backache is an
important symptom as it usually indicates
retroperitoneal involvement. X-ray
treatment relieves this pain, but when
tre nodes are so large that they can be
palpated through the abdomen thEW are,
as a rule, too resistant to be controlled.



The following case demonstrates
how widespread involvement may be
controlled.

The patient, E. L., age 40, was
referred for treatments in March, 1927.
He then had enlarged glands in the hilus,
right axilla, left supraclavicular re
gion, both inguinal regions, and. areas
of fibrosis due to operative measures
in the left axilla. Microscopic diag
nosis of Hodgkins disease had been made.
The involved areas were treated and the
nodes responded well. Soon he developed
severe backache which was relieved by
more treatments. In 1927 he had a
total of nineteen treatments, and in
1928 he had six treatments. He had no
further symptoms for five years, but
returned in November, 1933, with low grade
back pain of two weeks I duration, and
with adenopathy in the left inguinal
resion. Six treatments were given. The
patient did not return until February,
1935, when he again complained of back
ache. Adenopathy was found in the left
inguinal and in the right axillary re
gions. Eight treatments were given. He
has not been heard from since. Since the
first series of treatments this patient
re~ained in relatively @Dod condition
for eight years. His weight was main
tained, and he continued throughout this
period with his work which consisted in
heavy labor. Some patients who were in
very poor condition have recovered
remarkably after treatments, and remained
in relatively good health for several
years. In the majority of patients the
palliation has, as was to be expected,
lasted for only a short time.

We have had some patients who had
no other symptoms than dyspnea or per
sistent cough. X-ray examination showed
enlarged mediastinal nodes characteristic
of Hodgkins. Following X-ray treatments
the symptoms have disappeared, and a
second chest plate has usually shown
reduction of the nodes to within normal
limits. The improvement sometimes lasts
for a number of years. The importance
of a chest plate for patients of this
type is therefore evident.
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Leukemia

117 J!atient s

Acute leUkemia shoulg not, as a rule,
be treated with radiation therapy as no
appreciable palliation is obtained, and
the patients usually live for only a
very short time.

Both the llWelogenous and the
lymphatic leukemias of the chronic type
respond better to radiation therapy than
to any other kind of treatment available
to date. No cures can be expected, and
the length of life is only slightly
prolonged. The improvement in the
p.'3,tient 1 s condition after roentgen
therapy, however, is often remarkable.
The amount of treatments to be given is
determined by the number of leucocytes
in the blood, the enlargement of the
spleen and lymph nodes, and the general
condition of the patient. The white
blood count often drops from several
hundred thousand to about 20,000, and it
may, in many cases, be kept in the
neighborhood of this level for two to
three years if the patients are seen at
monthly intervals and treated whenever
it seems advisable. Under this regime
many of the patients have been kept
in relatively good condition for about
three years and have been able to work.
The enlargement of the spleen and lymph
nodes is usually reduced so that they
do not cause any discomfort.

B. Non-Malignant Conditions

Hyperthyroidism
253 Patients

The treatment of hyperthyroidism
with radiation is now a fairly well
standardized procedure. If patients are
chosen carefully and adequately treated,
results co~.rable to surgical resection
may be obt~ined, although a delay of about
six months before the rays produce them
is usual. Thus the indications are, in
general, that patients in whom speedy
lowering of the metabolism is required are
to be treated surgically; those in whom
the surgical risk is great, either because



of cardiac complications or of failure
to respond to iodine, are treated with
radiation. Cases recurrent postoperative
ly are also probably best treated with
radiation. The usual procedure is to
give two courses at about six weeks'
intervals, the first being slightly
larger and given directly to the gland,
the second slightly smaller and given
obliquely so as to produce crossfire
effect. This procedure produces erythema
of the neck, and it is important to pro
tect the larynx as otherwise unpleasant
laryngitis and hoarseness is produced.
Occasionally these patients are sensitive
to radiation, and unpleasant but not
dangerous skin reactions marked by in
tense erythema and itching may occur.
These require only symptomatic treatment.
Third and four th courses are but rarel. y
needed, and are not to be greatly en
couraged as late telangiectasia of the
skin may result.

Gynecological Bleeding
292 Pat! ent s

Patients with menorrhagia or
metrorrnagia, not controlled by other
measures and severe enough to threaten
the patient's health, are frequently
given radiation. ~lis ends the bleeding
by tenninating the action of the ovaries.
This fact should limie the use of this
form of treatment to women near the
menopause, that is, not under forty or
forty-five, except in the rarest instances.
These patients, in general, fall into
two groups; those with fibromyomata, and
those with hyperplastic endometrium.
It is worth noting that the treatment
of fibroids without hemorrhage should
be limited to surgery; radiation is not
to be recoramended for these cases.
Shrinking of the tumors by X-ray is
quite unsatisfactory.

The use of 11 temporary" sterilization
is to be frovmed upon. The selecticn of
proper dosage is difficult, and in the
age group in wnich radiation is recom
mended, temporary sterilization is often
almost impossible. In younger women in
whom the possibility of childbearing
after recovery from radiation is good,
its use is inadvisable because of the
genetic effects of radiation~ If a rare
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exception is made, it should only be as
a life saving measure, and even then
permanent sterilization is preferable.

Tuberculous Adenitis
87 Patients

Relatively small doses of radiation
given to tuberculous adenitis will often
cause fibrosis and shrinkage of the
glands. The most favorable responses
are seen in the early cases, before
fluctuation occurs; but even Riter the
gland has broken down, it is not at all
uncommon to secure good regressions. The
dose should not exceed 300 r, and should
be repeated at two to four week inter
vals or a maximum of seven treatments.
This method should only be used by
Skilled radiation therapists as skin
changes such as telangiectasia are not
so very uncommon. With proper control
of dosage there is less danger of
this. Radiation therapy is probably not
indicated in other forms of tuberculosis.

Miscellaneous Conditions

Radiation therapy is occasionally
of great value for a number of other
conditions than those discussed, and
possibly it will be used to a greater
extent when more thorough investigations
have been carried out. Treatments of
certain infections are recommended by
many radiologists. Good results have
been obtained in tonsillitis, and when
surger,y is contraindicated radiation
often is an important agent for such
infections. Parotitis following surger,y
sometimes responds promptly to il'radia
tion. A high percentage of cures h2.s
been obtained in actinomycosis by means
of radiation therapy. It would require
too much space to consider a number of
other di seases for which radiation tiler
apy sometimes is of value, and the
review presented should be sufficient
to give a general idea of the indications
f or such treatments.



Comparison of Number of Cases by Year

fatients Treated with 200 kv. X-ray
Therapy since July 1. 1926

Year New Patients Retreatments

1926 130 29
1927 266 151
1928 246 164
1929 327 152
1930 375 215
1931 469 282
1932 563 305
1933 604 341
1934 645 280
1935 694 314

r

4. NUMBER OF PATIENTS TREATED

The best commentary on the usefulness
of radiation therapy is the constant
increase in the number of patients
referred for treatment. The chart below
shows the total number of new patients
treated with 200 kv. radiation each year
since 1926 as well as the number treated
for each of the most common malignancies.
It is seen that the total number has
constantly grown; and while there is now
a tendency for the curve to level off,
this is related more to the fact that
operation is at top capacity than to any
tendency of the clinical staff to de
crease the number of references.

Tables 1 and 2 show the number and
per cent of patients referred since 1926
for II deeptl therapy for all the maj or
diseases. This tells us in what condi
tions radiation is most serviceable.
Tables 3 and 4 give a similar statement
for "superfi cial" therapy sincre 1928.

Patients Treated with 200 kv. X-ray
Therapy since July 1. 1926

Comparison of Number of Cases by Disease

Disease (Cont,)

Gynecological bleeding
Thyrotoxico si s
Tuberculous glands
Infections
Thymic enlargement

Num
ber
292
253

87
51
27
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Per
Cent
8.2
7,1
7.5
1.4
0.8

Comparison of Number of Cases by Disease

Patients Treated with 100 kv. ~ray

Therapy since Jan. 1. 1928

Disease

Carcinoma
Breast
Cervix uteri
Lip
Prostate
Skin
Rectum
Cheek and alveolus
Corpus uteri
Ovary
Bladder
Tongue
Kidney
Lung

Hodgkin t S a."'ld l;ymphosarcoma
Sarcomas
Leukemias
Brain tumors
Mixed tumors
Ocular tumors
Miscellaneous tumors

Num
ber

1,971
456
396
272
156
138
109
101

91
68
60
46
45
33

220
146
117

72
63
43

202

Per
Cent
55.7
12.9
11.2

7.7
4.4
3.9
3.1
2.8
2.6
1.9
1.7
1.3
1.3
0.9

6.2
4.1
3.3
2.0
1.8
1.2
5.7

Disease

Acne
Carcinoma (skin)
Plantar warts
Dermatitis and eczema
Warts (infectious)
Fungus infection
Hyperkeratosis
Lichen chronicus simplex
Keloid
Angioma
Moles and corns
Pyoderma
Miscellaneous

1191
552
510
334
297
222
186
164
150

98
70
56

249

Per
Cent

29.2
13.5
12.5

8.2
7.3
5.4
4.6
4.0
3.7
2.4
1,7
1.4
6.1
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Patients Treated with 100kv. X~ay

Therapy since July 10. 1929
II. PHYSICAL THERAPY

*For six months only.

Comparison of Number of Cases by Year

1929
1930
1931
1932
1933
1934
1935

New Patients

134*
558
693
543
615
572
611

The main object of this report
is to review briefly the indications for
XOray and radium therapy. Just a few
remarks concerning physical therapy
will be added. Massage and exercise
are supervised by the orthopedic depart
ment, and a masseuse is responsible for
the work. A swimming pool, a pavex
machine, and an apparatus for galvanic
current are available.

One infrared and two photo-therapy
lamps are used to supply local supe~

ficial heat, and one diathermy machine
to supply heat to deeper structures.

Patients Treated with Radium or Radon

Comparison of Number of Cases per Year

Comparison of Number of Cases by Disense

Problems of physical nature
are referred to the biophysics labora
tory. As an example will be mentioned
temperature measurements by means of

III. BIOPHYSICS

Five mercury quartz arcs are a vail
able for ul traviol et therapy. They are
used for general body irradiation in
such conditions as rickets, spasmophilia,
osteomalacia, malnutrition in children,
and tuberculosis without lung involvement.
Certain Skin diseases are being treated
with local applications. The healing
of wounds is accelerated by a combina
tion of general and local exposures.
The local dose has to be small, and
extreme care is necessart as a sli~t

overexposure will retard the healing.
Some ulcers of lonG standing ~~ve

healed rather promptly under this treat
ment. It seems thnt ultraviolet therapy
ought to be utilized to a greater extent
in this fi eld. It also seems probable
that some ulcers could be prevented' if
patients who have to stay in bed for a
long time occasionally received general
body irradiation. Ultraviolet therapy
is used here in preference to X-rays
for treatment of erysipelasw Prompt
response is usually obtained if an
area extending several centimeters beyond
the inflamed skin is exposed to about
three times the erythema dose.

80
130
195
269
359
377
492
445
488

485
415
217
200
147
967--

2,430

Old Patients

65
81

125
161
246
279
375
345
379

New Patients

Patients treated during the
years 1930 to 1935 inclusive.

Disease

Total

Uterus
Breast
Skin (neck and face)
Lip
Prostate
Miscellaneous

1927
1928
1929
1930
1931
1932
1933
1934
1935
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thermocouples. When artificial fever
therapy is given it is of importance to
watch the temperature closely. The best
method is to use an applicator containing
one junction of a thermocouple placed in
the rectum continuously and take galvano
meter readings on a scale graduated in
degrees. Photographic registration can
also be done. A nurnber of fever treatments
ha.ve been given by means of the diathermy
machine, and this method of recording
rectal temperatures has then been used.
It is now also used by Dr. M. M. Cook
when patients are being treated in the
Kettering HYpertherm.

1. SKIli TEMPERATURE MEASURElviENTS

It is of value to obtain the
skin temperatures of the extremities of
certain patients as these temperatures
give inforffi8.tion regarding the circulation
to these parts. A thermocouple device
has been found to be most accurate and
convenient in making these measurements.
One thermocouple junction is attached to
the patient with adhesive tepe at a point
where the temperature is to be measured;

the other is kept at melting ice tempera
ture, By means of a potentiometer the
temperatur e can be measured wi thin a
tenth of a degree.

An application of skin ternper[',ture
measurement is to determine if poor cir
culation to the extremities is due to a
vasomotor disturbance, or whether it be
arteriosclerosis or Buerger's disease.
To do this, the temperatures of the
extremities of the patient are netorminea
The patient is then given a fever by the
injection intravenously of triple typhoid
vaccine; temperature measurements are
then repeated until a maximwn is reached.
From these readings the vasomotor index
is det8I'mined. (The vasomotor index for
a given part of the body is defined as
the maximum change of temper'1ture of
thr'1t part minus the maximum chl3Ilge of
oral temperature, divided by the change
of oral temperature.) A high vasomotor
index, about three or above, indicates
Raynaud's disease; a low index, around
zero, indicates arteriosclerosis or
Buerger's disease.

2. DETERMINATION OF VASOMOTOR INDEX

11.1
10.6
2.1

6:15

33.7
33.4
38.2

4.0

= 4.3

Centigrade); 40 million triple
11:30 a.m., January 22, 1936.

Maximum
Temp. Change

p.m.
3:45

32.0
30.9
38.9

24.3
23.7
36.8

a.m.

Skin temperature measurements (degrees
typhoid vaccine given intravenously at

5:00

35.4
34.3
38.3

Vasomotor index, left great toe =11.1 - 2.1
2.1

Vasomotor index, right great toe =10.6 - 2.1 =
2.1

Left great toe
Right great toe
Oral

Skin temperature measurements performed on the above patient for observing the
effects of right and left lumbar sympathectomies. The right sympathectomy was
performed Januar,r 29, 1936; the left was performed February 11, 1936.

right left
sympathect~ sympatnectomy

Date

Left great toe
Right great toe

1/22/36

24.3
23.7

1/30/36

29.4
35.5

2/3/36

28.3
32.9

2/11/36

34.1
32.9

2/18/36

34.1
33,9

3/24/36

34.5
35.1



IV. LAST WEEK

Dater April 23, 1936

~
r,
t
I

t
~ .
t

(.
I

Recreation Room,.
Nurses I Hall

12:15 to 1:30
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3. NORTHWESTERN PEDIATRIC SOCIETY

Minneapolis. Minnesota
May 7. 1936

Constitutional Hemolytic Anemia
Dr. Thomas R. Cooley,

Detroit. Michigan.

Program: Movie: A Trip to Cologne.
Allergy in Childhood

Present: 105

Discussionr A. V. Stoesser
Irvine McQ,uarrie
Ralph Ellis
H. B. Sweetser

Gertrude Gunn,
Record Librarian.

V. M.OVIE

Ti tle: Timber Giants

4. AMERICAN ACADEMY OF PEDIATRICS

Kansas City. Mo.
Mav 11-12. 1936

Prophylaxis and Treatment of Wnooping
Cough.

Round Table Discussion
Chai rman: E. J. Huenekens. ll'i. D.

Resistance to Tuberculosis in Childhood

panel Discussion
Chairman: Chester A. Stewart, M.D.
Assisted by: J. E. Myers. M.D., and

others.

Released by:

VI. MEETINGS

Vitaphone
5. AMERICAN PEDIATRIC SCCIETY

Bolton Landing, N.Y.
June 11-13, 1936.

Anemia of the Newborn
E. J. Huenekens, M. D.

I
f

(
I'
f·
~

Dr. Leon Asher will speak
at 2:30 P.M. on IlFunction of the
~ympathetic Nervous System. tI

2. SOCIETY FOR PEDIATRIC RESEARCH

Atlantic City, N. J.
W~ 5, 1936

A Study of the Phosphatase Act!vi ty in
Osteogenesis Imperfecta.

A. E. Hansen
I. McQ,uarrie
Mildred R. Ziegler

Effects of Cortin on Fatigue in Rats
Max Seham. M.D.

'" '" '" '" *

VII. J30Y

Born to Dr. & Mrs. Cnarles
Dona.ld Creevy, a boy. April 22, 1936.

Congratulations!


