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Present: 105

I. LAST WEEK--

Program: Movie: "Fantasie Erotique"
"Protest"

Roentgenkymography
H. L. Friedell
L. G. Rigler

hospital on Tuesday, May 23. Drs. H. P.
Ritchie and C. W. Waldron, members of the
Association will conduct an operative
clinic and program starting at 8: 00 a.m.
Drs. N. L. Leven and W. P. Ritchie will
assist. After the Clinic, luncheon will
be served in the dining rooms of the
University of Minnesota Hospitals to the
visitors. The afternoon program will
start at 2:00 p.m. in the Medical Sci
ences BUilding. It will consist of short
papers, group discussions, and demon
stration of methods and patients. On
Monday, May 22, the group will visit the
Mayo Foundation for an all-day program.
They will arrive from Rochester on Monday
evening and will make their headquarte~s

at the Center for Continuation study.
Thirty oral and plastic surgeons from
various sections of the United States will
attend. Drs. Waldron and Ritchie invite
interested staff members to attend the
clinics and program.

May 5, 1939

12:15 - 1:30 p.m.

Recreation Room
Powell Hall

Date:

Discussion
Ancel Keys
Owen H. Wangensteen
C. J. Watson
L. G. Rigler
H. L. Fridell

Place:

Time:

I

Gertrude Gunn
Record Librarian

II. MOVIE

Title: "How the Earth Was Born"---- ---
Edited by: Gutlohn

III. ANNOTmCEMENTS

1. MINJiJESOTA PATHOLOGICAL SOCIETY

The University of Minnesota
Medical Schooi

Institute of Anatomy
Tuesday, May 16, 1939, 8:00 P. M.

ANNUAL MEETING
President's address: Primary Carcinoma
of lung: Roentgenologic Manifestations.

Dr. L. G. Rigler.

2. PLASTIC SURGEONS.

The American Associat1~n o~

Oral and Plastic Surgeons will meet at the

3. NEXT COURSE AT CENTER

Tho next course in the Medi
cal-Hospital serios at the Center for
Continuation StUdy will be presented
May 22, 23, and 24, 1939; the subject 
Operating Room Nursing. A large repre
sontation of nurses from Minnesota and
the surrounding states will attend. The
program will be divided into three units:
education of the student nurse, sterili
zation and operating room technique, and
care and purchasc of supplies. Among
othcrs, Drs. W. P. Larson, Milan Novak,
Gaylord W. Anderson, and T. B. Mugath
will participate. Clarence A. Smith,
assistant purchasing agent, Edmund G.
Williamson, coordinator and associate
professor of psychology, Lucile Petry,
assistant professor of nursing education,
and Muriel Thomas, Educational Director
of Minnesota State Board of Examiners of
Nurses will also teach. A special fea
ture will be field trips to Minneapolis
and St. Paul Hospitals and the Univer
sity of Minnesota Hospitals. Nursing
suporvisors Lucile Halverson, Ella
Smitka, Genova Fuller and associates
Louise Tonn, and Mildred Geisler, will
arrange the demonstrations at this
hospital.
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IV• ROENTGEN THERAPY

K. W. Stenstrom

The conditions under which roentgen
therapy is conducted at the University
of Minnesota Hospitals have been radically
changed during the last year. In the
summer of 1938 a new 220 kv x-ray therapy
machine was installed, and the whole phy
sical plant was modernized. The new
x-ray machine was donated by the Citizens
Aid S:>ciety. Th.e following facts empha
size the importance of this donation for
which we are extremely grateful. The two
deep therapy machines as well as the super
ficial therapy machine have been in al
most continuous use since September. Be
fore the year was over the treatments
were brought up to date so that new patients
referred to the department could be accept
ed imm.ediately ·for treatment. This re
lieved us of a continuous tension and of a
complicated scheduling plan for the pa
tients, but more important, it permitted
more rational treatment methods. Our
previous experience indicates that an ex
tended series of daily treatments with a
large total dose is better tolerated and
gives a better primary response in most
types of carc inoma than any other method
we have used. This method could not be
used extensively before because it re
quires more time than one machine would
permit with the number of patients ro
ferred for treatment. It is now utilized
to the full extent. More time can also be
devoted to the planning of the treatments
and better distribution of the radiation
can be obtained due to the fleXibility of
the new machine. It is evident that these
advantages are important for proper teach
ing of roentgen therapy. It mus t be em
phasized again that patients are now as a
rule accepted for treatments the same day
they are referred. The use of roentgen
therapy before surgery or radium therapy
is, therefore, facilitated and it is hoped
that more advantage will be taken of this
opportunity. Statistical reports from
other institutions indicate that preoper
ative radiation is of considerable value in
:many types of malignancy. Dr. McKelvay has
already taken advantage of the facilities
by referring patients with carcinoma of tho
uterine cervix for x-ray therapy before
applying radium.

Recent fields for radiation therapy

Roentgen therapy is still in a
phase of development, and the dose and
technique are gradually modified as
indicated by studies of the results.
New fields for radiation therapy are
still possible. Reports in the liter
ature occasionally call attention to
favorable response of diseases which
have not been extensively treated with
radiation before. It is evident that
a critical analysis of such reports
should be made. If, however, they seem
reasonable, it may be advisable to test
the method here. Such experiments may
also be extenued to other conditions
not preViously treated. We are anxious
to cooperate with other members of the
staff in such studios, but it is less
than useless to give the treatments
unless the patients are carefully fol
lowed and a reasonable number of patient
are considered. We have started sever
al investigations but unfortunately
the follow-up has not been satisfactory
enough•. It should be evident that we
und3rtake those studies with an open
mind and do not want to establish rou
tine treatments of such conditions un
less the necessary series of patients
sr-ow enough response in comparison to
patients not treated with radiation.
One of the greatest difficulties in
such studies is to limit the therapeutic
measures. Often we find that other
typos of treatments have been instituted
together with the irradiation, and it
is then difficult and often impossible
to evaluate the effect of the x-ray
treatment.

The present status of same of these
studies may be briefly stated. Peri
tendinitis, bursitis, and similar condi
tions respond so definitely in many
instances that x-ray therapy can be re
commended. In the acute state one or
two treatments usually relieve the pain
very promptly. The chronic state can
be expected to improve gradually, but
the treatments may have to be repeated
a fow times at monthly intervals. Cal
cifications are absorbed slowly. It is
too early as yet to express the number
of cures obtained in per cent, but it
is evident that some failures have to
be oxpocted. Chronic hypertrophic
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1937 1938

Breast 63 76
Uterine Cervix 82 79
Uterine Corpus 16 17
Ovary 15 12
Vulva 2 5

Bladder 8 17
Kidnoy 10 10
Penis 1 2
Prostate 48 48
Testis 7 5

Oral CaVity and Sinuses 18 22

Lip 16 10

Gastrointestinal 6 11

L.'l.I'ynx: 3 5

Lung 6 2
Skin 17 9

Number of New Patients Treated
with Deep-X:ray Therapy

7
6

24
7

11
17
9
3

--.2

5
6

24
14
18
12
21
4
1

Table 1

Carcinoma

Other Malignancy

Mixed Tumors
Ocular Tumors
Hodgkin's and Lymphosarcoma
Sarcoma
Leukemia
Unclassified Malignancy
Brain and Cord Tumors
Endothelioma
Lympho-epithelioma

sinusitis has responded well to x-ray
treatments. We hope that the specialists
in this field will refor and study a (a)
larger group of carofully selected cases
so that better data can be obtained. The
ophthalmologists have taken a great inter-
est in tho use of radiation therapy for
certain superficial infections and le
sions of the eye. MOst of these treat
ments have been given with the -rays
from a "radon bomb." The immediate re
sults are promising, but an extended fol
lOW-Up is still needed.

X-ray treatments of bronchiectasis
have been given in an attempt to reduce
the mucous secretion, check the spread
of the involvement and reduce the sus
ceptibility to respiratory infections.
The patient would thus be restored to a
more active and useful life. Though some
response has been noted, it is still
doubtful that the treatments are of real
value. A continued careful study is
needed, but some other therapeutic method
will prove more efficacious.

Last year a few patients suffering
from chronic rheumatic heart disease were
accepted for x-ray treatments. Such pa
tients have to be particularly carefully
studied and we do not want to treat any
patient of this type unloss we have assur
ance that he is being studied for a long
timo.

These examples should give an idea of
the progress at the present time and are
8iven to emphasize the desirability and
importance of careful cooperation so that
enough information may be obtained.

i

423 419
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other Diseases (b) Number of New Patients Treated
with SuperfiCial X-ray Thera;py

1937 1938
1937 1938

Angioma 5 2
Hyperthyroidism 50 44 Carcinoma of Lip 24 23

Carcinoma of Skin 89 86
Infections: 113 109

} Tonsilitis 2
Sinusitis 4 2 Acne 162 152
Parotitis 1 3 Angioma 24 19
Bronchiectasis 8 11 Bowen's Disease 1
Peritondiutis 3 16 Callouses 1
Miscellaneous Infections 3 16 Corns 4 3

Pneumonia Dermatitis 8 14
Arthritis Eczema 24 21
Abscesses Eye Conditions 1 2

Fungus - MYcotic Dermatitis 9 8
Lymphoma and Lymphoid Hyper- Hyperhydrosis-Rydroadenitis 2 4

plasia 3 3 Hyperkeratosis 25 30
Menorrhagia 30 10 Keloid 19 18
Myoma 22 5 Leukoplakia 8 5
Myeloma 3 Lichen Chronic Simplex 8 12
Neuritis 3 2 Lichenification 2
Thymus 1 2 Pruritus 3 5
Tuberculosis 8 r:; Psoriasis 1./

Pyoderma 9 11
Unclassified: Warts 33 31

Asthma 4 Plantar Warts 57 76,
Bone Cysts 1 Miscellaneous 25 23
Diphtheria Carrier 1 "423 437
Hypersalivation 1
Mediastinal Tumor 1 Total Number of Malignant 113 109
Undetermined Tumors 1 1 Total Number of
Miscellaneous --2 --2 Non-malignant ~ 437

152 145 TOTAL 536 5.46

Total Number of Malignancy 423 419 Total Number of Treatments 2,009 2,089
Total Number of Nonmalig-

JI nancy 152 .. 145
Total Malignant Deep and

TOTAL 575 564 Superficial Therapy 536 528

Total Number of Treatments 7,566 8,584



Table 2

;;;.;,Num=b:..:;e.;;:.r of Treatments~ Radiwn £!: Radium
Emanation according_~ Diseases

7 8
10 18

1937 1938

43 42
165 121

o 1
6 11
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Benign Conditions

1937 1938

Menorrhagia and Metror-
rhagia 25 21

Keloid Breast 0 0
Leukoplakia Oral Cavity 6 12

Trichiasis 3 4
Vernal Conjunctivitis 0 0

Fibroma 1 2
Papilloma. 3 6
Hemangioma. 2 4

Miscellaneous .J 12

TOTAL 47 61

Total Treatments Given 394 370

51
6

12
1
1
3
o
6

51
2

19
1
o
1
o
6

Bladder
Prostate

Carcinoma

Breast
Uterus (Corpus and Cervix)
Ovary
Vagina, Vulva, or Urethra

Oral cavity, antrum, nasal
region

Parotid
Lip
ThYroid
Lung
Esophagus
Stomach
Rectum

Skin

Eye (includes canthus)

19

5

17

3

OSTEOGENIC SAl'WOMAS

Jack Chalek

Metastatic 1 2

MalignanCies other~ Carcinoma

I,

Miscellaneous

TOTAL

Sarcoma chest wall 0
Sarcoma cornea 0
Glioma 0
Lymphosarcoma. Inf.Turbinate 2
Melanoma 2
Hemangioendothelioma 0
Adamantinoma 1

TOTAL 5

1

304

2
o
1
o
1
1
o

5

Since this type of malignancy is
unconnnon and most of us see only a few
cases in our medical practice a short
discussion of the disease would perhaps
be of interest. There is a massive
amount of literature concerning this SUB
ject but only relatively few papers with
statistics from which one might ascertain
the results of treatments and what meas
ures night be adopted to improve the
therapy.

Osteogenic sarcoma may be most accur
ately defined as a malignant tumor
derivod fram tissue whose normal function
is to form bono.

Its classification at the present time
is rather unsettled, vague, and unsatis
factory. Most authors use a classifica
tion which is based on a combined histo
logical and gross description of the les
ion.

Grossly, such terms as medullary and
SUbperiosteal, telangiectatic, periosteal,
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sclerosing, osteolytic, and chondrosar
coma are used.

Histologically such terms as chondro
myxosarcoma, chondrofibrosarcoma, osteo
fibrosarcoma, myxofibrosarcoma, osteo
chondrosarcoma, etc., are used. If the
entire tumor in any case were to be
examined, there is doubt that all types
of tissue fram the embryonic ostcoblasts
through adult form. of bone and cartilage
would be seen.

There is some controversy between var
ious authorities as to whether the
clinical course is dependent upon the
histologibal structure. It is generally
agreed that tumors of more adult struc
ture such as the Sclerosing type grow
more slowly and metastasize later than
do the more cellular tumors which are
usually more vascular. ' Kolodny, Bell,
and others do not believe prognosis can
bo made on pathological stUdy.

Three-fourths of the cases treated at
this hospital were diagnosed both
radiologically and by biopsy, the rest by
x-ray alone. So few of the cases were
given a diagnosis more specific than
osteogenic sarcoma that no attempt will
be made to divide these tumors into sub
groups. Neither were the tumors graded
histologically as to malignancy as is
the practice in some clinics such as
Mayo and Memorial Hospital of New York.

In this series the obly attempt at
subdivision will be as ~o location be
cause this seems to have an influence on
the malignancy (Kolodny). Tumors of jaw
are less malignant, recurrence being
more frequent than distal metastasis.

Historical

Boyer in 1845 first used the term
osteosarcoma which is sometimes used
synonymously with osteogenic sarcoma.

Lebert in 1845 differentiated micro
scopically between metastatic carcinoma
and sarcoma. of the bono. In 1879 Gross
made the distinction between giant cell
tumors and osteogenic sarcoma and stated
that giant cell tumors are benign. This

was later substantiated by Ewing and
Bloodgood. .

In 1920 the Registry of Bone Sar
coma was founded by Codman under the
auspices of the American College of
Surgeons. It was this step that gave
the greatest impetus to the study of
these tumors and the advance in the
therapy of bone tumors.

General Characteristics

There are two peaks of incidence, the
main one being at about 15 years and the
other at about 45 years of age. No
age is free. It has been found in the
newborn and in the ninth decade but is
primarily a disease of youth, occurring
in males moro frequently in a ratio of
(1.5-2.0) to 1 in most large series.
Codman estimates 1 case in 100,000 peo
ple in the United States at any time.
Kolodny says it is twice as common as
giant call tumor.

Tho sites of predilection (Kolodny)
are in the metaphyseal ends of long
bones especially around the knee where
about 87% of osteogenic sarcomas of
the lower extremity occur. 72% of those
in long bonos are in the lower extremity.
52% of total in long bones occur in
femur mainly in the distal metaphysis.
About 18% of theso are found in the
shaft.

The clinical course may often be con
fused with other diseases. At times
there may be an acute onset exactly
similating acute osteomyelitis. Ordinar
ily the onset is gradual, the usual
history being a dull ache which may
persist for several weeks; disappear
only to recur several times,each attack
being oore severe and of longer duration.
Usually in several months a swelling is
apparent and 11m!tation of motion at the
joint becomes pronounced. The average
patient sees a doctor at this time which
is usually 5-6 months after the onset.
Fever, cachexia, and dilatation of veins
over the site of tho tumor are not un
common, especially when the sarcoma is
large.



The I:1ore vascular and more cellu1ar
tumors grow rapidly and metastasize
sooner than do the tutlOrs of more mature
form consisting mainly of bone or car
tilage.

Metastasis has been known to occur as
early as 2 months after the onset of
symptoms and as late as 25 years after
apparent cure. Metastasis ordinarily
occurs several months to about 2 years
after the onset of symptoms. The m.etas
tasis occurs mainly in the lungs, the
lymph nodes and other parts of the body
being uncommonly involved.

The tumors are usually hard but may
be soft and very vascular, containing very
little bone or cartilage.

Etiology

!t would seem that Geshickter and
Copeland's explanation that the locus
of tissue is present in all people but
that same stimulus is needed to bring
about the abnormal tissue response with
tho resulting tumor is a close approxima
tion of the truth.

Paget's is supposedly the most fre
quent predisposing cause in the old age
group but was found in only one estab
lished case here. Codman states 510 of
all sarcomas arise in Paget's and 14'fo of
Paget's succumb to osteogenic sarcomas.

Davie and Cooke quote Coley and Sharp
who found 28'{0 of 72 cases of osteogenic
sarCOlaa over 50 years old to be a malig
nant degeneration of Paget's disease.
Davie and Cooke found that 92% of these
cases were males in their series •

•

Diagnosis

Biopsy in itself may be dangerous in
that tumor emboli may be dislodged. It
should be used only as a last resort
(Ewing) to make the diagnosis and a tour
niquet should be applied above the point
where amputation is to be performed if
the tumor is malignant. Coley advises
waiting for a paraffin section rather
than depend upon a frozen section.
Kolodny states therapeutic diagnostic
x-ray may be preferable to biopsy in
doubtful cases. Our main hope to reduce
the mortality lies in early di~O$is

and our most important single diagnostic
agent is the x-ray.

Microscopic

Only conjectures can be made as to the
etiology of osteogenic sarcoma as is also
true with other tumors.

Ewing, Geshili.ckter, and others point out
that the central type of tumor arising
near the epiphyseal line, and the peri
pheral type, arising a.t the point of in
sertion of tendons into bone, indicate
that there is a growth disturbance. This
might also expla.in the tumors follOWing
fractures of which there is one case in
this study.

All of the clinical points of the
history and physical examination must be

What part does trauma play? What carefluly considered and with the aid of
constitutes trauma and what degree of trau- x-ray an accurate diagnosis can be made
ma is necessary to cause tumor formation? in about 78-85% of the cases without the
These are questions, tl~ answers to which use of biopsy.
will probably never be determined. There
is no question about trauma being the
predisposing factor in some cases such as
osteogenic sarcoma developing at a frac
ture site, but this is very rare. If
trauma were commonly a factor, it seems
reasonable to expect more tumors after
fractures. Most of the cascs have no
history of trauma.

J

Ewing and especially Geshicktor and
Copeland in their book on bone tumors
point out that the transformation of
exostoses and enchondromas show a locus
which through a growth disorder becomes
osteogenic sarcoma.

The pathologist to make the most
accurate diagnosis should know the clini
cal and x-ray findings.

As mentioned preViously various sec
tions of the tumor may show all the fea-



tures ~anging from the embryonic osteo
blast to adult bone and cartilage. The
mnin features are the hyperchromatic poly
hedral and spindle cell nuclei with in
creased mitosis and the new bone, car
tilage, and osteoid tissue (Ewing). Blood
supply is relatively abundant and sinuses
are frequently seen lined by tumor cells
which may break off to form emboli.

Conclusions ~ to Therapy
~~ Literature

In general it :mny be stated that the
results of treatment are unsatisfactory,
but not as bad as is the common consensus
of opinion.

The results of surgery alone are
rather poor, but when surgery is used in
combination with irradiation, more 5 year

Table 1

survivals are obtained.

Where the diagnosis is more or less
definite, amputation should be performed
immediately after first verifying the
diagnosis with a biopsy, using a tour
niquet on the extremity. Then post
operative irradiation should be used.

In cases of questionable diagnosis
preoperative irradiation should be used,
and then biopsy performed before employ
ing radical surgery.

There are so many varying opinions
in the literature that no individual
author will be quoted. Instead a sum
mary of the results obtained in large
series of cases is included here.

Geshickter ~ Copeland: Osteogenic Sarcoma of the~ Bones

Followed %5 year
Cases 5 years Cures

Primary chondramyxosarcomas 77 52 12
Secondary chondromyxosarcomas 80 59 27
Sclerosing sarcomas 75 65 25
Chondroblastic sarcomas 28 24 12
Osteolytic sarcoma ~ ---l 10

TOTAL 347 207 20

Amputation was the main type of therapy.

Table 2

Osteogenic Sarcoma of the~ Bones

Group of 217 cases with amputation performed

Cases
5 year
Survivals

J

Therapeutic x-ray and then amputation
Therapeutic x-ray and then amputation and

Coley's toxin
Amputation and Coley's toxin

23
·/iil

5

2
24



Table 2 (Gont.)

Group of 105 cases with amputation performed.

Cases

390

5 yea:r
Survivals

Amputation alone
X-ray and amputation
Amputation and toxin

12
48
45

o
3

13

In a group of 261 cases of the long bones, Coley found
a 21% 5-year survival.

Table 3.

Author ~ of Therapy ~ Case % 5-year
Cures

Pfahler & Parry Irradiation alone Various 58 19.3
Irradiation + amputation Various 16 25.0

McReynolds Various Osteolytic 99 8.

Table )+

Author Total Patients Biopsy Method 5 year survivals
Treated Of Those Of

I Treated Total

Me.yerding 187 158 120 Various 27 (23.4%) 14.4%
33 33 Radiation 3 ( 9.1%)

These cases are graded 1-4 histologically and the 5 J'-ear
survivals show a definite relation.

Table 5

Author Cascs Fibrous Cases Chondral Cases Anaplastic--Cures Cures Cures

Simmons
Surgery c:; 5 7 5 16 1./

X-ray 2 (1 died 6 years
(1 died 7 years

--
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Table 6

Study of Osteogenic Sarcomas at~ University of
Minnesota Hospitals

January 1, 1928 -- June 30, 1938

Year
~of Patients

Yearly Distribution 2! 46 Cases -~ Follow-up

1928 1929 1930 1931 1932 1933 1934 1935 1936 1937 1938
5 3 1 1 5 3 10 5 7 4 2

1
Sex:

Males:
Females:

Age Distribution

31 - 30% below 21 years of age.
15 - 5r::t/o below 21 years of age.

10

8

6

4

2

o

--
I-

~1\ No. Ave. Age-- 1\
1\

34.01-. Males: 31
1\ Females: 15 28.5

I- 1\
\ 1\

-- ~
C\

l~
1\ 1\.'

<\ , ,\- I) 1\ C i\'\ \ ,> .\
~ 1<

t;~ ~ ~
_.

\

\} '. \ 1\

- \\ \ ) \
.~,~ \ ,\ . \ .\ \ ':

:\ 0 > 1'\ ,\ .\ \ \,

~JJ.JJI'\ I- S.

l~'I ~ I
., \\ :' II "I " !\ I i\ I:\' I \' (:

o 10 20 30 40 50 60 70

Age at Onset of Symptoms

Symptoms

12 of the 46 patients had a history of
trauma prior to the development of the
tumor but same of these injuries were
probably of no significance.

The most common sequence of signs and
symptoms was pain, tumor, and limitation
of motion. Some had redness, heat and
tenderness.

A few had dilatation of the super
ficial veins over the region of the
tumor late in the disease.

Average duration of symptoms before
initial visit was 10 months. However,
50% came hero for treatment within

6 months after onsct of symptoms.
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Table 7

Location of Tumor

ProximaJ. Distal

Femur
~ibia

Fibula
Humerus
Ulna
Calcaneous

5 15
3 0
2 0
2 0
1 0

1

(Thoracic 2
Vertebra (Lumbar 2

(Sacral 1
Ilium 5
Bones of Face 5

Table 8

Metastasis

Cases

Location of Metastasis: Lungs
Regional nodes
Liver
Bones
Markedly generalized

20
1
1
5
1

12 patients had metastasis at initial visit.

Of the cases that it was possible to follow closely enough
23 developed metastasis; 15 of these within one year after
the onset of symptoms.

Diagnosis Table 9

J

I

All cases were diagnosed by x-ray, but
13 of them did not have biopsy. Only one
of the 13 patients with no biopsy is living,
and he still has the disease.

Only 13 of the 46 cases were given a
diagnosis more specific than osteogenic
sarcoma. Seven cases diagnosed chondro
sarcoma had a 40% three year survival
which is better than the results obtained
for the group as a whole.

Results of Treatment

Comparison of Methods - Patients
without Metastasis

Followed
3 years
or more Alive

Amputation 3 0
Resection 1 0
Amputation and

Irradiation 3 3
Resection and

Irradiation 2 1
Irradiation 13 4
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Table 10---
No.. of Cases
Followed Treated Alive %SurvivaJ.s

TotaJ. Group Those Treated

f

J. yr. or more
2 yrs.. or more
3 yrs.. or more
1+ yrs. or more
5 yrs.. or more

44
40
33
28
18

30
28
23
20
13

16
11
7
6
3

36.3
27.5
21.2
21.4
16.7

53.3
39.3
30.4
30.0
23.1

Discussion 1~.

Of the ~4 patients not consid.er-ed as
being treated, 12 had metastasis at
,initiaJ. visit, and 2 -were very far advanced.
It is true that 8 of' the l4 were treated
Fa1liatively. 5.

None of the 5 year survivals bad pri
1Ila.ry tumor of the .long bones.

There are 3 cases of fa~ia.l bone tumors 6.
that .have 5 year survivals.. These were
treated by curettage and irrailiation..

The result-s agree with too conclusions 7.
drawn. .:from. a survey of the literature
which vas mentioned briefJ.y earlier in this
Faper.

8.
It can be seen that cases which -were ob

Viously inoperable have survived :5 years
after irradiation therapy. 9..
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Introduction

This subject was reviewed with a
report of two cases before this group
3 years ago. Today we present a brief
analysis of the cases at this hospital
from January 1, 1928 to December 31,
1938, inclusive.

In this period, malignancy involving
the thyroid gland ~s been diagnosed
31 times according to our hospital
records. Five of these cases are not
discussed, being considered clinically
and pathologically as follows:

21. Silverman, G.
Multiple osteogenic sarcoma.
Archives Path., 21: 88 (Jan.) 1936.

23. Stewart, F. F.
Radiosensitivity of tumors.
Archives of Surg., 27: 979, 1933.

22. Simmons, C. C.
Bone sarcoma - factors influencing

the prognosis.
J. Surg., Gyn.,& Obst.,pp. 67-75

(Jan.) 1939.

The remaining 26 cases are fairly
conclusively carcinoma of the thyroid.
The,yare classified as to diagnosis:

3

4

o
12

..J
22

1 - Hodgkin's disease
1 - Lymphosarcoma
1 - Hemangioendothelioma
1 - Terminal carcinoma, of

unknown origin, involving
the thyroid secondarily
(clinical diagnosis only).

1 - Carcinoma of a thyroglossal
duct cyst.

A. Pathological
1. Malignant Adenoma
2. Adenocarcinoma
3. Undifferentiated

Carcinoma
4. Primary thyroid car

cinoma, type un
determined (refer
red cases, etc.)

B. Clinical only

Pfahler, G. E.
Treatment of osteogenic sarcoma by
means of irradiation.

Amer. J. Roentgenology, 25: 761, 1931.

Pohle, E. W.
Clinical Roentgen Therapy, 1938.

Schrock, R. D.
Diagnostic difficulties in bone

tumors.
J.A.M.A. 106: 1882 (May) 1936.

20.

19.

18.

TOTAL 26

Fourteen of these cases were first
diagnosed and treated as cancer at this
hospital. The rOIJ:laining 12 cases had
been diagnosed and treated elsewhere and
then referred here. Most of the latter

J
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were sent here for postoperative irradia
tion. We now consider all cases with
hospital records.

some cases by this name that elsewhere
would be callod malignant adenoma.

Incidence

Our age distribution agrees with
other series:

There are 6 males in the series, a
ratio of 3:10. The usually reported
figure is 1:2 to 2:3 (Pemberton).

By decades:

12
76
54

2 ~ 4 L 61 8

Youngest
Oldest
Median

1

Pathology

Pathological diagnosis is the great
stumbling block in thyroid cancer. The
literature is somewhat confusing as to
the diagnosis, classification, and
estimation of degree of malignancy. The
view presented here attempts to follow
that of E. T. Bell.

Classification of Main Types of
Thyroid Carcinoma

(This roughly parallels the major groups
of most recent authors.)

DiagnOSiS and Course

Early diagnosis is histological
diagnosis after thyroidectomy. It is
uncommon.

By the time a clinical diagnosis may
be entertained, the case must be con
sidered late or advanced. The most
significant single point in the history
is of rapid enlargement of a previously
existing nodule. Most cases have had
a longstanding goiter. As the tumor
grows, it may pr'oduce pressure signs,
infiltrate locally, or give rise to
metastases. A firm nodular goiter is
con~n. Undifferentiated carcinoma may

Rienhoff in a survey has estimated
the incidence of carcinoma in goiters
as 0.5 to 2%. Hare and Swinton (1958)
in 12,946 cases of thyroid surgery at
the Lahey Clinic found 314 (or 2.4%)
cases of carcinoma. 60% were diagnosed
fetal adenoma With blood vessel invas
ion or papillary cystadenocarcinoma with
blood vessel invation. If we assume
all of these 60% were not true cancers,
although same really were, the in
cidence becomes 0.96%. Thus, according
to our standards their true incidence
would bo slightly more than 1%.

3494312o

Adenocarcinoma hus a more certain
microscopic diagnosis. We may be calling

1. Malignant adenoma.
2. Adenocarcinoma (Papillary,

alveolar).
3. Undifferentiated carcinoma (sar

coma, small round cell, giant
cell) •

The absence of malignant adenoma in
this series is the most striking observa
tion in comparison to the reports of
others. If we had missed any such cases,
they should have returned to this hospi
tal with carcinoma; yet, none have done
so. Since this is the largest commonly
reported diagnosis, and since the statod
results of treatment are in goneral
very good, unlike the results in the other
groups, many reports are open to some
doubted as to whether all the caees they
discuss are true malignancies.

The first group, of malignant adenoma,
is open to criticism. Microacopic in
vasion of the blood vessels (Graham)
is now not considered as good a criterion
of mnlignancy as formerly. Evidonces of
cellular actiVity, lack of differentia
tion, are probably more significant.
Probably only one in 10 of such cases, if
untreated, would go on to die of cancer.
Yet this group represents 80-90% (Cutler)
of the cases reported. We have no cascs
with this diagnosis.
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be a diffuse enlargemont, without ante
cedent nodules. Hyperthyroidism is
absent in our series. Difficult respira
tion from tumor pressure may cause faulty
high measurements of the basal metabolic
ra.te. There may be weight loss, but
cachexia is present only occasionally and
terminally. Death may be due to local
compression in the neck or fram genoral
ized metastases. Metastases occur by
both lympho.tics and blood stream. They
arc prone to show up in the skoletal
system.

Treatment

This series is too small to evaluate
the various methods of treatment. Yet
from stUdy of it and further reports
in the literature, certain conclusions
may be drawn.

Treatment can be made by surgery,
irradiation, or various combinations
of both. Any roentgen treatment to tho
thYroid should be considerable, probably
of a protracted, fractionated dosage
ty.pe ("Coutard series").

Any groWing adenoma, especially if
single (Means), where the clinical
diagnosis ~s not of cancer, should be
excised for prophylactic reasons. If
the microscopic study shows adenocarci
noma or undifferentiated carcinoma, the
patient should have postoperative roent
gen therapy. If it shows malignant
adenoma, the adVisability of giving
irradiatir.\Il is doubtful.

If the case clinically suggests cor
cinoma, thyroidectomy may be attempted.
If at operation the case docs not appear
grossly cancerous, thyroidectomy may be
completed and the final diagnosis
deferred until after histological study.
But if during operation tho thyroid is
grossly the seat of carcinoma, as shown
by local extension, infiltration, or
local metastases, extensive surgical pro
cedures carry high operative risk,
usually Without hope of removing all the;
malignant tissue. Here it is probably
better to perfor.m a biopsy and then eive
the patient roentgen thorapy.
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If clinically the case is obViously
carcinoma, operation is extremely
do.ngerous and should be limited to
biopsy at most. Rienhoff quotes tho
mortality of thyroidoctomy in these
cuses as 50-85%. Irradiation is cer
tainly indicated in such cases.

Recurrences are probably bost
excised and irradiated if small, irradia
ted only if extensive. These usu~lly

disappear after irradiation, only to
have tho disease reappear elsewhere.

Palliation should be attempted
since distant metastases usually re
spond well to roentgen rays.

Interstitial radiation is useful in
giving a more intense local treatment
to a focus remaining after roentgen ray
therapy.

Within reasonable limits, these are
the principles that guided most treat
ments in the present series.

Results

Our results are as favorable as
those reported elsewhere for the same
types of carcinoma. 50% of our cases
were dead before one year had elapsed.
Most cases with obvious clinical diag
noses died early.

We have only followed one of these
cases, without giving treatment. It
is of an apparent cure of papillary
adenocarcinoma, grade 2, for more than
seven years. In 1925, at age 50, car
cinoma was unexpectedly found elsewhere
at thyroidectomy for an adenomatous
goiter. Lobectomy was perfor.med. The
diagnosis was made histologically. She
was intonsely irradiated with roentgen
rays and radium. Two years later a
single cervical gland was excised,
which showed the same type of carcinoma.
This area then was treated With inter
stitial radium. Three months later the
pationt returned with bilaterally palpa
ble supraclavicular nodes. She was con
sidered nonsurgical and was given in
tense roentgen therapy. She was first
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Survival

seen here in 1928 and appeared free of
carcinoma and so was followed for over
7 years (1935) without evidence of recur
rence or metastasis. This is the single
case in our group which was free of car
cinoma on arrival here, and which we have
only followed.

Results of treatment are given in
tabular form. A graph of survival rate
follows:

Year Cases--, -, ~ rn~
I

~ i ~ jI
~,

r-t~ C\l I'C"\ -=.t tr\I\O.

19281 1* ~-, 1 11 1 1 I 1
1929 2 1 I 1: 1 1 0 o I 0 I
1930 1 000 0 o i 0 I
1931 1 o 0 I 0 0 o I 0 I1932 3 2 2 I 2 1 1 0 I
1933 0 000 0 o 0

TOTAl 8 j 4 4 4 2 2 , 1
I

1934 4 I 3 3 2 1 - -
1935 2 1 1 1 I - -
1936 3 2 2 - - - -
1937 7 3 - - - - -
1938 2 - - - - - -

TOTAl 26 13 10 7 3 2 1 I
.1

Survival is measured from first hospital
visit with the diagnosis of carcinoma.

As can be seen the number of sur
vivals is too small to have great
statistical significance.

No surviving cases have evidences of
carcinoma.

*This case was lost after more~than 7
years without recurrence. No other lost
cases.

In our group all of the cases dying
late had no evidence of thyroid disease
(successful local treatment) but died of
generalized metastases that appeared
rather late after treatment. We are
inclined to feel that many cases, even
after surviving for fiVe years, are like
ly to die of distant metastases, and
that the true cure rate in this disease
is even lower than has been generally
considered.



Palliative irradiation of metastases
gave satisfactory results in that there
was diminution in the size of the lesion,
and relief of symptoms~ Two cases with
pulmonary metastases responded well for
some time.

We feel the results reported by others
are due mailly to inclusion by them of
cases diagnosed malignant adenoma or equi
valent, which we consider a diagnosis
suggestive but not conclusive of true
malignancy. They used a combination
of surgery and irradiation. Hare and
nWinton, of the same clinic, conclude,
5 years later, that surgery and postopera
tive irradiation give the best results in
general. They emphasize the importance
of a high dose of roentgen rays •.

Conclusions

1. 26 cases of carcinoma of the
thyroid were seen at this hospital from
1928 to 1938, inclusive. 14 were diag
nosed and ~reated here. 12 were sent
here for further therapy after diagnosis
and treatment elsewhere.

2. No cases of malignant adenoma were
recognized. This is a striking difference
from most other series. The diagnosis
is not excluded in this study.

3. The incidence of this disease is
probably somewhat less than reported.
Most estimates of incidence include a
large share of cases of malignant adenoma,
or eqUivalent, a diagnosis that is sug
gestive but by no means conclusive of true

malignancy.

4•. Any clinical diagnosis is a late
diagnosis. Generally in our series the
later the diagnosis, the worse the
prognosis.

5. Treatment may be summarized:

a. Aden01iu:l.Jtous goiter - prophylac
tic thyroidectomy, 9specially if any
history of recent gcowth. If microscopic
study shows evidence of malignancy, post
operative irradiation is strongly
indicated.

b. Goiter clinically obvious
carcinoma - operation is extremely
dangerous, should be limited to biopsy.
Irradiation is the main therapy.

d. Recurrences - irradiate. May
have prior mxcision if small.

e. Good palliation may be obtain
ed in this disease with roentgen rays.

6. Our results are similar to those
of others with the same types of car
cinoma. Other series with better re
sults include a high percentage of so
called n~lisDant adenomas which are
stated to give a high percentage of
cures. We doubt that most of these
cases were truly malignant. True cures
are probably uncommon in this disease,
and probably depend to a great extent
upon early diagnosis and treatment.
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V. GOSSIP

Dr. Lloyd Cullimore of Provo,
Utah, who has spent the last two months
at this hospital as a special student from
the Commonwealth Fund left for st. Louis
on Wednesday, May 10. During his stay,
he was connected with the services of
obstetrics and gynecology, and pediatrics.
He had been at the University of Wisconsin
for two months preceding his stay here.
Provo, Utah will be remembered as the
home of the Browns (brothers of Mrs. A. T.
Rasmussen); also the home town of Jack
Dempsey, and Brigham Young University.
Dr. & Mrs. Cullimore lived at the Center
while they were here and he reports that
his stay was both profitable and pleasant.
Speaking of the Center, we have two phy
sicians this week from new states: Hugh
A. O'Hare, Corry, Pennsylvania, and G. M.
Underwood of Dallas, Texas. They are hero
attending the postgraduate course in
Gastroenterology. Dr. Howard K. Gray of
the Mayo Foundation was unable to be at
the Center on Thursday because of tho
death of h" s father, vice chaiman of the
Board of the Union Pac:J.fic, •• ~,.Louis G.
Jacobs, one time member of our department
of radiation therapy, later a member of
the department in the University of Wis
consin Hospital, is now in charge of the
department at the Winona General Hospital,
Winona, Minnesota. Jake's mother in San
Francisco has the best recipe for cheese
cake Which he kindly relayed to me ••• There
will be a series of clinics in connection
With the Fiftieth Anniversary of the
Founding of the Medical School which will
carry out tho theme of recent advances in
biochemistry and physiology. They will
be given by Drs. McKelvey, Wangonsteen,
and C. J. Watson of our staff; and Drs.
Adson, Snell, and Wilder of tho Mayo
Foundation. Tho date for the clinics is
October 14, 1939. The alumni luncheon
that noon will be over in time to attend
the Purdue-Minnesota football game •••••
Physiologist Frederick H. Scott has a sum
mer place at Woman Lake, which is said to
be the last word in convenience •••. Dltern
ist Karl W. Anderson is looking forward to
tho visit of the king and quoen of England
with a great deal of pleasure. As a mem
ber of a former Olympic team, Karl was
entertained. py Royalty in England. The
present king represented the crown at the
dinner. Because of the large number of
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dignitaries present, the toasting became
rather confused. When Karl's number was
up,,,. he weakly responded with "My name is
Anderson, and I'm from Minnesota." ••At
the Mdllmesota State Conforence of Social
Work, Lowry Hotel, St. Paul, Neuropsychia
trist Alex Blumstein presided at the dis
cussion of "Basic Needs of Every Child."
The six speakers who responded to the
question presented extreme variations in
height which caused much adjustment of
the level of the microphone. This gave
Psychologist Fred Brown of the MinneapoliE
Public school system an opportunity to
get over the number 1 principle of psy
chology about marked individual differ
ences •••••Radiologist Leo Q. Rigler's
book, "Outline of Roentgen Diagnosis,"
published in 1938 by J. B. Lippincott
Company received a good review in the
American Medical Association Journal.
Leo's book is our radiology bible around
here, and we are glad to know that it is
being received so well in other sections.
When Dean Harold S. Diehl wrote his popu
lar seller entitled "Healthful Living,"
little did he realize that it would at
tain even greater popularity as a text
book for classes in personal hygiene.
After successful trials, McGraw Hill Book
Company, the publishers, urged him to get
it cut in regular textbook form, which he
has done. The new "Textbook of Healthful
Living," second edition, is a streamlined
version with an entirely new foremat,
many illustrations, graphs and curves,
questions at the end of each chapter, and
a limited section on "Community Health."
The publishers have set the price at
$2.50, which indicates that they expect a
heavy sale for this 634 page bargain••••
.Surgeon Charles E. Rea is now spending
most of his time on service at the Minnea
polis General Hospital •••• Dermatologic
Fellow Jolm F. Wilson is a dead ringer
for Joe Smith who graduated a few years
ago. Joe came from New York and John froll
Philadelphia. A derby would evon make th~

similarity more complete ••• lnternist Reu
ben A. Johnson has been attending the
meetings ~n the East. He plans to come
back by way of St. Louis. Internist Wes
ley W. Spink also made the Eastern jaunt.
•••• Have you noticed the volume number
this year (X)? It will not be long now
before we celebrate the tenth annivers~y

of staff meeting and the publication of
the Bulletin••••••




