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One of the innumerable prereguisites, and, at present,
most alarming to the author, for gradustion from the University
of Nebrasks Ceollege of Medicine is thevwriting of a Senior
Thesis; thus, the only glausible resson for this paper.

In considering irradistion therapy of bons necplasms one
is first confronted with the problem of classification, which

ion. The etiology and incidence of bone

Lo}

will be the first divi
tumors as a whole is perhaps the second division. The subject
matter then divides itself into the consideration of irradiation
therapy in each of the separate headingg of the classification

(see page two), Each in turn will be taken up as presented there,
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CLASSIFICATION of BONE NEOPLASMS

Before 1920, because of the rarity of bone neoplasms, few

men had observed enough cases to gather sufficient data to set

forth more than the crudest classification of this disease.

About the best they could do was to divide them into two main

groups, i.e., benign and malignant. However, at about this time

a Boston physician, Codman, who was taking care of a patient

with a primary bone tumor became particularly interested in this

diseass.

friends asking them to send him their observations in similar cases.

In order to gain more information, he wrote to numerous

This correspondence gradually became more extensive and eventually

evolved into the Registry of Bome Sarcoma. Through the Registry

P sufficient cases and data were collected to establish a more or

less satisfactory classification of bone tumors. (34)

The classification as set forth by the Registry is as follows:

1.
2.
3.

4.

Te

8.

Metastatic tumors primary in other tissues than bone.
Periosteal fibrosarcoma,

Osteogenic tumors, (a) benign, (b) malignant.
Inflammatory conditions.

Benign Giant Cell tumors.

Angiomata, (a) benign, (b) malignant.

Ewing's ﬁumor.

Myeloma,

The above classification has been used by such men as

Codman, Ewing, Kolodney and others who have made remarkable
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contributions towards the comprehensian of this subject. Of
course, these men do not agree in entirety with the above
classification. However, to discuss, these conflicts would be
to diverge from the purpose of this paper. I, therefore, refer
you to the well written papers presented by these authors.

(14, 35, 34, 52, and others).
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ETIOLOGY and INCIDENCE of BONE NEOPLASHS

Neoplastic lesions of bone are indeed guite rare. Xolodney
(52) states that their occurrence is one in one thousand popu-
lation, In 123,285 hospital admittances, Moore (69) found 96
cases of primary bone tumcrs. He reports, also, 277 cases of
metastatic malignancy occurring in 5, 883 cases of carcinoma.

Tumors of bone, as new—grbwths in other tissues still
baffle the man who attempts to explain their etioclogy. Such
factors as age, sex, heredity, embryonic arrests, irritation or
trauma, constitutional predisposition and so forth, have all
been advanced but fail to withstand critical analysis.,

Kolodney {52)emphasized trauma as frequently being linked
with primary bone neoplasms. He brought out the fact that young
growing cells when they reach the stage of physiological maturity
cease to develop further., This he terms "growth restraint.”
However the mature cells do not lose their growth abilities,
the latter having merely changed from kinetic to potenﬁial.
Trauma with subsegquent necessity for repair or regeneration
temporarily lifts this growth restraint. He states that in some
instances, in the presence of predisposing factors which are
not understood, traumsa may lead to a complete loss of growth
restraint in the traumatized region. However, we must remember
that even though bone tumors frequently seemingly follow a his-
tory of traums, trauma actually is rarely followed by‘a new

growth.
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METASTATIC TUMORS of BONE; PRIMARY in
OTHER TISSUES THAN BONE

The effect of irradiation upon metas%atic lesions of bone
primary in other tissues was first demonstrated by Pfshler and
Parry (Rose, 83) in 1916. At this time they reported a case
with bone destruction from ﬁetastatic carcinoma, which showed
regression of tumor, bone regeneration and a corresponding
clinical improvement following the use of radiastion therapy.
This apparently introduced roentgen and redium rays as therspeu-
tic measures in the treatment of secondary carc.inoma of bone,
Since thenaremarkable advance has been made ag is evidenced by
the numerous studies of various suthors now found in the
litersture,

The site of the primary cercinoma is most frequently the

breast, then the prostate, and less commonly the lung, uterus

and cervix, thyroid, urinary tract, and gestro-intestinal tract.

(63, 75, 42, 89), Pfahler (75) and Herendeen (42) believe that
of all metastatic carcinoms to bone, which the radiclogist is
¢called upon to treat, those of the breast are by far more
frequent. Lenz and Freid (58) found in 165 cases of carcinoma
of the breast with metastases that in 85 cases (or 55 per cent)
the skeletal system was involved. Leddy and Desjardins (56):
“In 572 inoperable cases of carcinoma of the breast, ossgeous
metastasis was second only to metastasis to the infraclavicular
node." In the 330 cases with skeletal metastasis (table A)

that I obtained from the literature 261 (79.9 per cent) were
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TARIE 4
Tabulstion of Results of Roentgen-Ray Therapy in 330 Cases of
Yetaststic Carcinoma to Bone, Appearing in the Literature
(78, 57, 56, 75, 73, 82, 32, 58, 53)
Resulls of Therapy on Symptoms
Primary
Carcinoma )
No Complete! Partial] Not Total | Percent
Relief | Relief | Relief | Xnown '
Case 64 144 32 21 261
Breast f
Percenyl 24.5 55 12.5 8 79.9
Case 23 7 27 5 62
Prostate 1
Percedl 37.1 11.3 43,5 8,1 °
Case 2 A
Thyroid
Y Percent 100 0,6
Hyperne- | C&8¢ 1 2 2 5
phroma .
Percen 20 43 40 1.5
Cass 87 154 £1 28 330
Totals N
Percenﬁ— 26.2 | 48.9 18.5 8.5




i,
T T,

S,

-l

from primary lesions of the breast.

The second most common carcincma which metastasizes toc vones
is probably that of the prostate. Bumpus, quoted by (57), has
found it in 30 per cent of his cases, while Kaufmann observed
metastases to bone in 16 of 22 cases. Om 330 cases with skele-
tal metastasis (table A) I found 62 (19 per cent) in which the
primary lesion was located in the prostate.

Metastases to bone from carcincma‘of the thyroid, lung,
uterus and cervix, urinary tract, and gestro-intestinal tract
are no doubt decidedly less frequent. Ginsburg (39) remarks:
"In 1892 in a report of 50 cases of carcinoma of the thyroid
at the Vienna Pathological Institute from 1882-189%, Hinter-
stoistner found metastases to bone in 20 per cent. In 1202
Ehrhardt, at Xccher's Clinic, in 238 cases of thyroid tumor,
found skeletal metastases in 66." I found in 330 cases with
skeletal metastases (table A) that the primary lesion was loca-
ted in the thyrolid in only 2 cases (0.6 per cent) and in the
kidney in 5 cases (1.5 per cent).

The bones most freguently involved aré %he spine, pelvis,
femur, ribs, and humerus. Leddy and Desjardins (Sﬁjbfound spinal
and pelvic metastases by far more common. Peden (53) believes
that metastasis below the knee or elbow are extremely rare.
Pfahler {74) has found metastasis (in order of freguency) from
breast to spine, pelvis, femur, skull, ribs, humerus, and

sternum; from prostate to pelvis, spine, and ribs; from thyroid
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to spine and sternum; from hypernephroma to pelvis, spine, femur,
humerus, ribs, feet, skull, and sternum; and from ovary and
uterus to pelvis_and spine.

As has been emphasized by numerous writers, metastatic
carcinoms of bone is merely one menifestation of 2 generalized
carcinomatosis. Therefore, in treating these lesions we cannot
hope for cures, The best that can be expected is for amelioration
of symptoms and prolongation of life. (73, 12)  Pfanler (74)
stetes: "Thé local lesion can be cured with brilliant results,
however the generalized metastasis allows progress of the dis-
sase in other tissues or localities."

The success of irradiation in the treatment of secondary
carcinoma of bone depends primarly upon the sensitiveness of the
malignant cells 1o irra&iation. The metastatic cells from the
breast are generaliy accepted as being the most sensitive, while
those from the_thyroid are second and from the prostats , third.
Metastasis from the urinary tract, uterus and cervix, and the
gastro-intestinal tract are distinctly the least sensitive,

(47, 54, 74), Herendeen (42) in speaking of secondary carcinoma
from breast to bone states: "It may be said that in general

the response of these tumors as compared with the response of
other carcinomstous metastasis to bones, as indicated by relief
from pain and evidence of attempt at repair, is more prompt

and indicates a sensitivity seldom demonstrated in carcinoma-

tous metastasis from other glands." He says also that prostatic

metastasis to bone respond to irradiation with only relief from
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pain, while the response of similar lesions from primary tumors
of bladder, uterus, and gastro-intestinal tract is iﬁdeed disap=~
pointing. In table A we find in 261 skeletal metastasis from
the breast that 55 percent obtained complete relief, 12.5 per
cent partial relief, 24.5 per cent neo relief, and 8 per cent
results not known; in 62 cases from the prostete 11.3 per cent
complete reliefy, 43.5 per cent partial relief, 37.1 per cent
no relief and 8.1 per cent results not knowns; in 2 cases from
the thyroid both had complete reliefy and in 5 cases from hyper-
nepbrome. 1 had compiete relief, 2 partial relief, and in 2 cases
the results were not knowns

Lenz and Freid (58) in using roentgen rays and radium in
treating seccondary carcinomatous lesions from the breasi have
observed: "They caused diminution and at times marked temporary
regression of the clinical and rcoentgenographic signs. of skele-
tal metastasis., Clinical improvement started 24 to 48 hours
after the first treatment snd lasted a few weeks to years.”
Roemer (82) says: "The patients are made quite comfortable
and are able to perform their household duties, and life can be
prolonged for several years." Peden (73) remarks: "The patient
with bone metastasis from carcincma of the bfeast way not by
x-ray therapy have her life prolonged, but she certainly is
relieved of suffering and made more comfortable than without
x-ray." Pfahler (5) concludes: "Only local curative results
and a prolongation of life from one to four years can be ex-

pected. The healing is indicated by a recalcification of the
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affected part. Involvement of other parts of the body must be
continually expected."

The opinions appearing in the literature are agreed that
irradiation of prostatic carcinomatous metastasis to the gkele=-

¥
ton, though not as effective =s with similar lesions from the
breast, is still definitely of value. Leddy and Gianturco {57)
have observed that a beneficial effect from roentgen treatment
is obtained in about one-half the ceses of pain from metastasis
in cases of carcinome of the prostate gland.

Skeletal metastmsis from the thyroid gland respond in a
manner comparable to those of the breast when subjected to
irradiation. (74, 32, and others)

In metastasis from other glands to bone it is generally
agreed that the results are quite disappointing. Herendeen
(42): "The hypernephromg appears to be one of the most resistant
to radiation of all cercinomstous metastasis to bones. Th%se
tumors are highly vascular and this may be a factor in thelr
radioresistance," He also claims that the skeletal metasiasis
from primary carcinoms of the bladder, mouth, tongus, eye, and
cervix respond very poorly to irradiation with little if any
relief from symptoms, thus suggesting radioresistance rather than
sensitivity.

Rose (83) in speaking of metastatic carcinoms to bone aptly
remarkss "I have satisfied myself that, although this treatment
does not cure, it prolongs lifs, relieves the sufferers of their

pain to a surprising extent and often mekes them able to enjoy

jage
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life and participate in activities of their home or even their
business to such an extent that they feel the x-razy treatment has
put them back on their feet again.®

Irradiation accomplishes its results by distruction of fhe
carcinomatous cells., These neoplastic cells are more sensitive
to roentgen rays than are the osteoblasts of the bone. There-
fore, by giving such dosages of x-ray as will destroy the malig-
nant cells and not the bone forming cells we can stop the pro=-
gress of and even kill the former and thereby allow the latter
to repair the damaged bone. (74, 75, 63, and 57), Pfahler (75)
remarkss "If we had primery carcinomz of bone, our most brilliant
results would occur here; but the generalized carcinomatosis
is responsible for our failure in metaststic carcinomz to bone."

Dresser (33) from 1929 to 1934 has treated 50 cases of
carcinoma of the breast with skeletal metastasis to bone by
irradiation of the ovaries., His results were quite satisfactory
especially in those patients who had not yet reached the meno-
pause. He found in this group that 30 per ceni obtained com-
plete symptomatic relief with tone regeneration which lasted
from several months to two to three years, and that 43 per cent
showed-temporary symptomatic relief. The results in the patients
who had passed the menopause were not so encouraging, 45 per
cent experiencing only slight relief., His technigue of ad-
ministration of irradiation consisted in: "200 K.V., 50 cm.

distance, 0.5 mm, Cu filter, 600 'r' measured in air, and given
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in front and back of pelvis respectively through a 15 cm. by
15 om. portal. This dosage will produce a cessation of menses
in the average women 35 or older. In younger or more obese
women the depth dose should be increased, preferably by in-
creasing the skin distance from 50 cm. to 80 cm. The treatment
ig generally given in daily doses of 300 'r' each, WMenses
should cease in two months.”

In treating the skeletal metastasis it is much better %o
use high than low voltage technique for as pointed out by
Pfahler (74) the over-lying tissues absorb less rays with high
than with low voltage. The usual procedure is to use from 200
to 240 K.V.s 4-5 ma., skin distance of 50 cm. to 80 cm., filter
0,75 mm. Cu plus 1 mm. ALl and delivered through =s many portals
of entry as availsble; to the pelvis four fields are recommended,
an snterior, posterior, and two lateral fields; and to tne
spines bilateral fields with the rays converging upon the spines.
lMost authors use from 80 per cent to a full erythema skin dose
delivered at one setting or at daily intervale so regulated as
to obtain a full deuth dose which is to be maintained. Pfahler
(74) suggests the following procedure: "Deliver gradually an.
erythema dose into affected (by daily doses) tissues within a
week to ten days, and then maintain saturation for another week
to ten days. After this a 50 per cént dose delivered into the
part in two doses at sn interval of one month will probably give
best results." (32, 80, 56, 57, 89, 75, 82).

The patient who has = primary carcinomsa especially in the
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breast, prostate and thyroid should be carefully watched and
x-ray plates taken to determine whether there are skeletzl metas-
tasis. This is especially true where there is a history of pain
which is apparently located in the bones. As has been emphasized
by various authors (80, 12, 73, and others), the earlier roentgen
ray therapy is commenced in such skeletal lesions the more
striking will be the end results.

Malignant Invasion of Bone.

Tyler (92) presents three cases with malignant bone in=
vasion which have apparently been greatly helred through the
use of radiation therapy.

Case 1: Male, age 41, with erosion of mandible from left
angle to incision region by a squamous cell carcinoma. It was
treated by high freguency electricsl current (coagulation of
diseased mandible) and heavily filtered radium. Patient well
fourAyears after treafment.

Case 2: Male, age 45, with cancer of floor of mouth and
gums involving the mandible. It was trested with radium and
high voltage‘x-ray using tolerance dosage over a period of
three months. At the present time the mandible is completely
gone from first molar to last molar, but the floor of the mouth
is covered by normal closed mucous membrane and the tongue is
unchanged in shape. There has been no recurrence in nine years.

Case 3: Male, age 41, with a squamous cell carcinoma of
the inner left cheeck involving the left mandible, left floor

of mouth and left anterior pillar of pharynx. Patient wsas tréated
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by high frequency electrical current and removal of coagulated
tissue followed by heavily filtered radium. At present time the
mandibular border is now depressed from the left angle to the
right cuspid. The floor of the mouth and inner side of the
cheek are covered by normal mucosa. The left side of the tongue
is fixed to the floor of the mouth with exception of 0.75 cm.
at the tip. The patient can talk but has difficulty in forming
words involving the use of letters as p, t, and b. The patient
is well with no evidence of recurrence for more than four years.
Larkin (55) in speaking of epitheliomata (of either the
basal or squamous cell type) says: "Lesions in which the carti-
lage or bone mre invelved have not been cured or healed by us
without employing surgical measures. Inhibition of érowth, pro-
longation of life, and promotion of comfort are accomplished,
but in no case has healing occurred from radiation alone." OFf
his seven cases with bone and cartilage involvement and treated
by screened irradistion, all cases were living with the dicease.
It appears that even with this inadequate number of cases
irradiaticn is definitely indicated as an adjuvant to surgicsl
procedures in the treatment of carcinomatous lesiocns (especially

epitheliomats) which have inveded bone.




.15

PERTIOSTEAL FIEROSARCOMA

These tumors are apparently exceedingly rare. In the
literature I found reference specifically to only four cases
which were mentioned briefly by Coley (19). Kolodney (52),
though he did not give percentasges did emphasize the rarity
of ftuese neoplasms,

The pericsteal fibrosarcoma arises from the outer fas-
cicular layers of the periostium and possibly the adjacent fascia
and tendinous insertions. It does not invade the adjazcent
cortex, but may by pressure erode the surface. They contain
no ogteoid tissue being composed principally, as the name implies,
of fibrous and sarcomestous tissues. (52 and 34) MNoore (69) in
speaking of these neoplasms says that they are less distinctive
in their radiological manifestations than are the csteogenic
group. He believes that their spread and metastasis ars
apparently the ssme =s sarcoms arising in the soft tissues and
wholly independent cof bone.

In treating these tumors Pfahler (74 and 75) recommends
the use of irradiation to be followed probebly by am utation.

In discussing therapy Coley (19) says: "The periosteal fib-
rosarcoma which is characterized by little bone involvement we
have found most responsive to treatmeunt. Three patients are
well three years and one is well two years. We used irradiation
alone in one and toxins and irradiation in three." KXolcdney (52)
concludes: "The periosteal fibrosarcome of the cases registered

bear out the fact that this tumer is of decidedly better prognosis
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than the osteogenic sarcoma.

From this one might agsume that these tumors, though rare,
do have a much better prognostic outlook than the osteogunic
sarcona. Further, they are apparently relatively radiosensitive
and should thus be treated, no doubt, by the use of full
tolerance roentgen-ray therapy followed possibly by surgical

removal or amputetion.




OSTEOGENIC TUMORS
The term osteogenic as set forth by the Regisiry was in-
tendec¢ to apply to those tumors derived from the ancestors of
the mature bone cells, which are osteoblasta., These cells,
however, may not be producing bone, for this is only a potentisl
charascteristic. Accordingly, the predominating cellular element
may be, dependiig upon the degree of differentiation, mucoid,

cartilaginous, spindle cell, and so on, or a combination of two

.or more of the sbove., The malignant character of thecse tumors

may also be as varied as the cell type. Some are defiunitely
benign while others are highly malignant. Ranging between these
two extremes we find them showing verying degrees of benignus
and malignancy. For practical purposes the group as = whole
may be divided into three main divisionss (1) benign osteogenic
tumors, (2) borderline osteogenic tumors, and (3) malignant
osteogenic tumors (osteogenic sarcoma). (52)
The Benign Osteogenic Tumors

This group includes the exostoses, osteomas, chondromas,
fivromas, myxomas, fibrochondromas, fibromyxochondromas, etc.
The class as =z whole is composed of tumors which are benign
from the onset and tend to remain so. As long as the benign
character persists, they are non-sensitive to radistion. Under
these circumstances treatment is entirely a surgical problem.

(32, 2, 11, 47)
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The Borderline Group of Osteogenic Tumors

Desjardins end Popp (32) and others have emphasized the
fezet that under certuin circumstances, especially repeated
surgical treatment of recurrences, the benign osteogenic tumors
tend to undergo malignant degeneration. This, as emphasized by
Evans and Leucutia (34) is especially true of the chondroma and
myxcma. In speaking of the chondroma they say: "They may remsin
gulescent for years until ftrauma suddenly produces = change for
the worse, At this time the cartilaginous metrix becomes richer
in blood supply, the benign cell element gradually undergoes
malignant degeneration, and often distinctly sarcomatous changes
result. The course from this moment on is not unlike that of
osteogenic sarcoma. Generalized metastasis, as & rule, forms the
closing chapter." They further state that in treating this lesion
a sharp line must be drawn between the twc stages. They aptly
remark: "As long =zs the process mainteins its benign character
and remsins localized to one focug, irradistion is of little
benefit and razdical surgical intervention is the treatmest of
choice, but as soon as the lesion becomes generalized and signs
of malignent degeneration appear, irradiation, in the form of
deep x-ray becomes of great value. This manifold behavior of the
chondroma to irradiation is easily explained by the histolqgical
chenges occurring within “he tumor. Since cartilage is highly
resistant to x-rzy, the response to irradiastion would be nil,
Ae soon as the cartilage shows malignant degeneration, =z typicsl

cell element will make it's sopesrsnce, and as these elements,
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result in their destruction, wi-h ultimete cliniecal srrests of
the process, lasting for = period of many years."

Bloodgood (11) is of the opinion that there have been no
cases of myxome which have been cured by surgery alone. He
states that in all cases recurrences following surgical attack
heve occurred within severai months to 2 year. TFvans and Leu-
cutia (34) report one case of myxoma which they cured by the
use of curettage and cautery followed by a thorcugh course of
roentgen-ray therapy.

As long as these benign osteogenic tumors, the chondroma
end myxoma, maintain their non-malignant charactcr, as gvidenced
by clinical course and growth of the neoplasm, the treatment is
surgical, However, as soon as the picture changes for the worse,
thet is, malignant degeneration occurs, then irradiation, in the
foru of deep x-ray therapy, becomes essential as an adjuvant to

SUrgery.

The Osteogenic Sarcoma (Malignant Osteogenic Tumors)
Meny attempts have been made to subdivide ostsogenic
sarcoma by classifying them according 1o preponderance of cell
tycey i.6., spindle cell, giant cell, chondromatous, etc., or

anatomically as periosteal, subperiosteal, medullary, etec.,

(69, 34, 52, 35, 14 and others) However, as pointed out by

1
)4

Kolodney (52) such a classification has little, if any, clinical

significance for regardless of predominating cellular type or
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of snstomical variation the crognostic outlock znd therapeutic
application is little different, To sttempt to use such a

terminclogy as is suggested sbove would only make the paper more

o)

confusing. This group in general will be spoken of, therefors, =zs

a whole rather than to use such subdivisions.

O

The osteogenic sarcomzs are highly malignant. MNoore (69)
observes; "Osteogenic sarcoms spreads rapidly into blood vessels

and spaces which may form along areolar tissues, and for

e

distances which cannot be suspected." He also brings out the

fact that they tend to metastasize early through the blood st eam.
Kolodney (52) ooints out that these tumors not infreguently
spread up and down the medullary canal for considerable distances.
Barnes {1) remarks: "Pulmonary and pleural metastasis occur with
striking frequency in the bone malignancies, particularly in the

osteogenic group." The individual who develops one of these

new-growths, therefore, has a definitely bad prognos.s. Tumors

are difficult o control with any type of therapy.

Tt is generally conceded that of the primsry melignant

bone tumors the osteogenic sarcomatz are decidedly the least

03

5

on. The group as a whole responds rather

ok

=

rradiat

I

sensitive to
poorly, There seems to be some difference of radiosensitivity
within the group itself, depending apparently to some extent
upen the predominating cellular element. Those tumore which

are mede up largely of cartilaginous tissue seem to bhe the

more sensitive, while the myxomatous type seem to be most
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resistant. Another factor which appears to have some bearing
upon sensitivity is the anatomical location. It hss been observed
that the periosteal group are seemingly more resistant than the
medullary group. (1, 40, 2, 24, 88, 55, 13).

By the use of heavy thorough irradiation it is possible in
most cases to obtain regression of the tumor and relief from
symptoms. However, the results are, except in rare instances, only
temporary. Sooner or later, in the majority of the cases, the
neoplasms again become active, and the final chapter consistes of
metastasis and death. (43, 30). It has been pointed out by
Bartlett (2) and others that apparently a large percentage of
reported cases are not true osteogenic sarcoma. Bartlett (2)
has shown that in the accepted éases of the Registry the cases
well five or more ysars were predominately composed of chon-
dromatous tissue and were, therefore, not true osteogenic sarcoma.

Desjardins (30) and Herendeen (43) as well as others have
separated the chondrosarcoma from the osteogenic group. Des-
jardins has observed: "By sufficient intense irradiation
chondrosarcoma can be made to retrogress perceptibly and some-
times to a consideracle degree for a limited period éf time
(weeks or months) but, as’osteogenic sarcoma, complete and
permanent disappearance of such a neoplasm is a rare occurrence.”

Bloodgood (8) states that prior to 1913 there were no veri-
fied cures of sarcoma of the long bones treated by amputation

or zny other method. In 1913 two cases which he operated bscame
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five year cures in 1918, He further points out that in 1920
less than four percent of tbe cases showed five year cures, and
in 1932 twenty-five percent. He atiributes this improved prog-
nostic outlook to earlier diagnosis resulting from education of
the public to the value of x-ray pictures with pain swelling,
tenderness, loss of fupction, or injury to the skeletal
structure, Baryes (12) aptly expresses it: "At this time early
diagnosis is important, for‘too many bone ftumors are treated by
massage, bakes, high freguency current, baths, etc.®

There is considerable dispute among various authors as
regards the method of treating these bone tumors. There are
three main types of therapy: (1) surgical intervention, (2)
irradiation of involved region, and (3) the systemic  use of a
toxin prepared by Coley. Some years ago Coley observed a
spontaneous cure of a malignancy in a patient who developed
erysipelas; Following this he worked out an erysipelas and
prodigiosus toxin which when injected subcutaneously has
apparently produced some rathef striking results in his and
a few other hands. (20, 22, 21). Besides the above three
forms of therapy we find all possible combinations of them
being used.

Neill (71), Moore (69}, Evans and Leucutia {(34), Palmer
(72), and othere favor early radical surgery and possibly
post-operative irradiation. Opposed to this we find Brooks (13)
and others who feel that the radical removal of tumors by

surgery is haraly justifisble, and recommend the palliative use
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Tabulation of Results of Therapy in 522 Cases of Osteogenic
gy
Sarcoms Appeas.’imq in the Literature,.

(68, 11, 24, 19, 17, 77, 70, 42, 2, 26, 92, 51, 86, 51, 4, 67, 28)

Eymptop
No Years Patients Survived
Therapy matic
Re~
Used ke lief] Per
sults
Only | O0-1 1-2 2=3 3-4 4=5 lover § TotalCent
Surgery [Case 4 18 22
Klone Perceni 18.1 81,9 3.5
Radiation [Dase 7 5 7 6 & 3 2 6 43
Alﬂn@ P&I’C@nﬂflﬁ.z 1309 16@2 1399 1399 609 4’-6 13.9 8e2
Toxine [ase 13 7 20
Alone Percenlt 6.5, 3.5 2.8
Surgery & [ase i3 43 29 18 i7 3 45 11168
Radiation Percenff 8 25,6 1 17.2 110.7 | 10,1 1.7 32.1
Surgery & |Case 18 20 36
Toxins Percent 44,4 55.6 7
Radiation | Jase 1 g 10
' »
& Toxing Percen 10 90 1.9
Surgery, jCase 10 10
Radiztion,
% Texims.Percenﬁ 10 1.9
Case 20 [ 51 35 24 53 5 115 ane
Totals gercen 3.8 | 1.1 | o8 | 6.7 | 4.8 |10.1 | 9.7 |22.2 60

Of the remaining 213 cases,all treated by surgery, irradiations
204 cases did not survive three years, one was well eight ye=rs but
not followed, and eight were not traced.
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of x-ray where it is possible to make the patient as comfortable
without gubjecting him +to the mutilating procedure of amputation.
Others who favor irradiastion alone or as an adjuvant to surgery
are (11, 6, 7, 48, 74, 41, and numerous others). Coley (17 to 23)
is the strongest advocate of the use of toxins and recommends
their use in cowbination with surgery. He states: "I believe
that an amputation as soon as diagnosis has been made, followed
by grolonged ftreatment with Coley's toxin is the method of choiée.
This method has given = higher percentage of cures than amputation
alone, or amputation followed by radiation." Pfahler and Parry
remark:s "Preliminary irradiation of the tumor area and irradiation
of the pulmonary ares followed by amputatio.., has given us the
begt results to date, but bazsed upon Hofelder's results it would
seem fhaﬁ we have not waited long enough for the full beneficial
effect of the irradiation." Bloodgood (9) has aptly concluded:
"The treatment will depend upon the point of view of the one
regponsible, the choice being between x-ray or radium rediation
and exploration, with further diasgnosis by gross frozen sections,
followed by resection or amzutatiou."

In the 522 cases of osteogenic sarcoms which I found in the
literature (table @) surgery alone was the method of choice in
22 cases (3.5 percent), radistion alone in 43 cases (8.2 percent),
toxins alone in 20 cases {3.8 percent), surgery and radiation in
381 cases (73.1 percent), surgery and toxins in 36 cases (7 per
cent), radiation and toxins in 10 cases (1.9 percent), and SUrgery,

radiation and toxine in 10 cases (1.9 percent). Surgeryalone or
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supplemented by some other method of therapy was used in a totel
of 449 cases (86 percent). The cases which recieved toxins as

s supplement to surgery were largely those treated by Coley (17

to 23). Irradiation was used as a‘supplement to surgery in

391(87 percent) of the 449 cases. If this date has any signi-
ficance, we cannot help but conclude that surgery with irradiation
is the method of choice.

The percentages of cures and relief from symptoms as set
forth in table B are not very reliablie when considering the
group of osteogenic sarcoma as & whole, for the 522 cases
represented there are lérgely those cases in which the resuits
of therapy have been more or less satisfactory. As a rule,
authors do not report their unsatisfaciory results.

There are two schools of thought with regard to the use of
irradiation as a supplement to surgery, In oue school, Herendeen
(42) and others, preoperative irradiation is advocated. The opinion
here is that irradiation so used brings sbout a retrogression of
the tumor growth and tends to limit it by encapsulation. Besides
irradiating the tumor area they alsc feel that the lung fields,
the most common site of metastasis, should, even though apparently
negative radiographically, be irradiated. BSuch preoperative
irradiation of the lung fieids may destroy small foci which later
on would be much more difficult to conirol. Meyerding (66),
Simmons (88), Knerr (50) and others are opposed to preoperative
irradistion, for they feel that the added delay only enhances

the possibilities of metastasis snd for this reason feel that
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early disgnosis, prompt radical surgery and heavy thorough
post=operative irradiation are the method of choice,

It ceems to the author that the logical thing to do is to
start some form of therapy whether it be toxins, irradiation or
surgery as soon as a diagnosis of = possible bone tumor is made.
Naturally if there is any question as to the character of the
necplasm the more conservative procecure should be followed,
However, every attempt should be made to arrive at an early exact
diagnosis. When this early diagnosis is that of osteogenic sar-
coma immediate radiczl surgery followed by = thorough course of
irrediation of tumor area and lung fields appears to be the
most sensible course.

In those fer advanced cases of osteogenic ssrcoms not amen-
able to surgical attack because of the extent of the NEW=groWwih,
irradiation as has been pointed out.by Simmone(88), ioore (6%},
Coley (19) and others is of definite value as a palliative
measure to make the remaining weeks or months of the pstient's
life more endurable,.

In using irradiation therapy for the treatwent of osteo~
genic sarcoma one can use either radium or high voltsge x-ray.
However, because of the expensiveness of the former and the large
gquantities needed few have been able to use it. Coley (22) has
used 1t in a number of cases and recommends the following:
'"Radium pack containing large doses--2,000 millicuries of 4% to

5 hours, i.e., 2 total of 9,000 te¢ 10,000 millicuries st a
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distance of 6 cm. or from 15,000 to 20,000 millicuries applied

at a distance of 10 Clle in the long bone cases the treatment is-
given over three aspects so that the total dosage often reaches
as high as 30,000 to 80,000 millicuries."

High voltage x-ray, because of availability =nd that it is

equally as satisfactory as radium, is more commonly used. Rapid
saturation to the roint of tolerance with subsecuent maintensnce
doses 1s gener-lly recommended. As pointed out by Desjardins (29)
with these tumors we must take drastic steps and have less regard
for surroundi g soft tissue structures if we are to =atizin the
best results. It is usual to use from 200 K. V. to 220 XK. Ve &
1 mm. to 2 mm. Cu filter, 45 cm. to 50 cm. skin distance, and

the radiation being given through as many gortals of entry as are

aveilable. The fractional method is to be used with doses being

given once and even twice daily. {49, 54, 29, 74, and others).
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INFLAMMATCRY CONDITIONS

These are mentioned here only because of the fact that they
are importent from the standpoint of differential disgnosis.
Inflammatory conditions such as osteitis fibrosa cystica, myositis
ossificans, osteoperiostitis (traumatic, syphilitic and infectious),
simpls bone cysts, and Paget's disesse may clinically similate a
bone necplasm and must be differentiasted from them before therayy
cen be instituted. (34, 49, 52, 15, 2, and others.)

Marland (62} has alsc emphasized the fact that malignant

sarcomatous degeneration has, sspecially in Von Recklinghausen's

joN

isease and Paget's disease, rarely occurred. Under such
circumstances irradiation, as in other osteogenic sarcoma, would
be indicated.

Merritt (64), Pohle and Paul (81}, Costlow (26), and others

reported cures in osteitis fibrosa cystica following the use of
roentgen-ray therapy of the involved area,., Merritt's cases were

treated by x~-ray therapy of the par-thyrold and they showed good

results,.
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The term Benign Giznt Jell Tumor has been accepted by the
Registry to represent this group formerly called Giant Jell
Sarcomaz. There is sone conflict of opinion in the literature
as to whether these tumors are benign or malignanh. Goforth
(40) velieves that it depends upon the predominating cell type.
He points out that some of the tumors cowntain a high percentage
of mature sdult cells while others are composed largely of
immature more active young cell elements. The former, he believes,
are aiways benign, while the latier may show tendencies to become
malignant. This tendency to malignan£ degeneration is pointed
out by other authors. (87, 60, 93, 18, 47, and others). ZEwing
{35 and 37) and Stone and Bwing (91) have pgointed out the fact
that malignant degeneration usually occurs following repeated
surgical attack for recurrences. EBwing is of the opinion that
the tumors are essentislly benign, but that by repeated
irritation and trauma the cellular elsments might underge malig-
nant degeneration. This follows Kolodney's theory of trauma
(see etiology of bone tumors page 4) znd is also emphasized by
others who feel the tumors are essentially benign (65, 90, 14,
and others)., I am inclined, from my reading, to agree with the
latter viewpoint.

The benign giant cell tumors respond to irradistion in =
manner which is characteristic of none of the other bone tumors.,

Shortly after being exposed to roentgen-rays these tumors respond
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with marked swelling and increased pain, tenderuness and redness
which often leads the novice to feel that the condition is becom-
ing worse, This has in certain circumstances been the factor
back of unnecessary amputation. Apparently the larger the dose
of roentgen=-rays the more marked is this reaction. Herendeen
(42 and 43) and Pfahler (74) state that by the use of small
carefully regulated dosages of radiation they have been able to
avoid this soft tissue reation in =21l of their cases. However,
if the use of irradiation is properly continued, in four to six
weeks the reaction gradually subsides with a corres.onding
disappearance of symptoms and definite growth restraint.
Ossification can then be demonstrated by x-ray and progresses
to complete dense-éalcification of the whols tumor mass. In
these neogplasms the age of the patient is a definite factor
with respect to response, for the younger the patient the more
sensitive are these new-growths. As compared with bone neoplesus
as 2 wholey the benign gilant cell tumor is less sensitive to
irradiation than the endothelioma of Ewing or the multigle mye-
loma and more sensitivs than the chondrosarcoma of the osteo-
genic group. (37, 74, 54, 46, 76, 42, 43, and others).

Again, as in the osteogenic group, there is considerable
disagreement as to which method of therapy is tc be used.

Radiation has been favored by some, curettage and cautery by

~others and toxins by still others

Pfahler (76) was apparently the first individual to treat
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the benign gisnt cell tumors with irradistion. In 1206 he
started treatment of a case which was revorted in 1907 and was
still well in 1932. As pointed out by Coley (13), Herendeen (<2),
through his work has proved definitely that giant cell tumors

can be cured by radiation. Coley, however, feels that, as yet,
there havs not been sufficient czses, so treated, to determine
whether irradiation or curettage is the better method. He also
feels that the patient treated by irradiation is subjected to =a
longer period of disability and thus an added expense as compared
to the patient treated surgically. Herendeen (45 and 46) does
not agree with this. He stztes: "A more rapid ossification is
brought‘abOMt’with a more rapid restoration of function thén
when surgical procedure is the method of choice." He points out
that by the use of a walking Thomas splint he is able to kesp his
patients ambulatory and thus there has been no real period of
disability from the time treatments were started.

Another argument Joley presents 1s that without biopsy one
is unable to determine whether the tumor is benign or malignant.
However, as hag previously been stated, those cases showing
malignént degeneration are more frequently those which have had
repeated surgical attack. Furthermore, Herendeen (30} states
that the roentgenograph gsn usuaslly be relied upon to establish
the diagnosis, and,APfahler and Parry (76) are of the opinion
that if an expert radiologist is in doubt, so, also, will be
the pathologist.

In favor of roentgen-ray therapy Herendeen (43) further
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points out thzt recurrences cccur in about 25 percent of those
cases subjected to surgery, that the proba-ility of infeciion is
increasediby surgery, that becauss of infection or recurrences
amputation may be necessary, and that the functional results
following surgery are frequently unsatisfactory because of vary-
irgdegrees of ankylosis. Pfahler and Parry (76) agree with this
and further add that by breaking through the well encapsulated
tumor in doing the surgery one prepares, by setting free cells

and fragménts of tissue, the way for metastasis.

Herendeen, Pfahler and Parry and others have pointed out that

x-ray therapy when used following surgery is less effective than
if surgery has been used. For this reason they feel that x-ray
is deserving of a fair trial before surgery is used.

Again Coley (18) is the advocate of the use of toxins which
in his haunds have produced scme apparently satisfactory results.
He remarks: "It is possible to cure benign giant cell sarcoma
and even far advanced borderline cases (giant and spindle cell
sarcoma) by the injecting of the mixed toxins of erysipelss and
prodigiosus without other treatment. Furthermore it is possible
to cure those cases by = comoination of toxins and radiation or
toxins and curettage.” '

Bartlett (51) is convinced: "We know now that giant cell
tumor is curable probsbly in all instences by x-ray or radium.
These agents, whilec they may not cause any apprecisvle shrinkage
in the size of the tumor mass, do bring about an ossification

end limit the further spread of the disease." Woore (69) feels
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TABLE C

Tabulation of Results of Therapy in 114 Cases of Benign Giant Cell Tumor
Appearing in the Literature.

(11, 18, 76, 49, 79)

Years Patients Survived
Symp-
Therapy No | tomad
tic
Used Re=- Per-
sultsRelief] 0=1 1-2 1§ 2-3 3-4 4=5 lover5|Totall cent
Surgery | Case 1 7 3 3 4 18
Alone
Percenft 5.5 2.9 16.8 22.2 18
4 Case 2 1 1 2 6
Toxin
Alone Percenfi3l3,. 2 18.6 16.6 33.3 5.2
Radiation| Zase 4 3 4 3 3 12 30
A Alone
Percent 13.3 10 13.3 10 10 43.3 26.2
Coné 1 1
Radiation
& Toxin TPercent 106 - 0.87
Case 1 1 1 1 1 7 12
Surgery
& Toxin |Percedf8.3 Be3 8,3 8.3] 8.3 58.3 10.5
Case 1l 1 9 & 1 4 2 1é 40
Surgsry &
Radiation [Percegt 2.5| 2.5 22.51 18 2.5 10 5 40 35
Rad%atioa, Coce 11 1 5 7
Toxin &
Surgery |Percent 14.2) 14.2 71.4 4.8
(Jase 5 1 21 14 11 2 8 a7 114
Totals
PerceTt 4.410,87 19.3112.° 9.8 79 5.2 |41.2
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that radiation should be the first method of choice. Simmons

(88) is of the opinion that irresdiation should be tried first, for
ag he states: "If it is unsuccessful, amputation or operatiocn

can follow later." Desjardins and Popp (32) alsc advocate irra-
diation as do others (79, 59 and 38),

An analysis of table C will show that of the 114 cases
regresented therc those treated by radiation received as good,
if not better, results than by any of the other wmethods. OCf
all the cases which received irradiation alone or supplemented
by some other form of therapy (78 cases) only one case whicu
also received surgery was not benefited, while in those cases

not receiving radiztion (36 cases) four were not helped by the

therapy. This together with the other facts shown in the teble
as well as the discussion which has gone before point definitely
to irradiaﬁion ag the method of choice in the treatment of the
benign giant cell tumor.

In treasting thesevneoplams by the use of roentgen-ray
radistion moderate dosages are recommended., Herendeen (42)
states: "Not only may heavy doses be followed by severe,
unnecessary reactions or pathological fractures, but; more
important, bone regeneration may be retarded." Desjardins (29)
aptly concludes: “Ciant cell tumors reguire only smell doses
of rays of medium wave length. It is easy to over treat such a

tumor snd receive inferior results; whereas, if not over

treated, excellent results may be obtzined.”" QOthers are of
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the seme opinion (%4, 48, 7&, and others).

Herendeen recommends the following technigues "140 X. V.,
4 ma., 4 mm. Al filter, a 10-12 inch target skin distence, and,
depending on the case, 6 to 12 minute exposure. We have given
on the average of from 8~10 treatments, a seriec consists of
three exposures through different portsls. An interval of six
weeks to two montias is allowed to elapse before these treatments
are repeatec." Other men agree in generzl with this though
most of them have used a somewhat higher voltags, {200 X. V.).

(54, 32, 74, 47 and others).

o,
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THE ANCGICEATA of BONE

As pointed out by Kolodney (52) the angiomatas of bone are
exceedingly rare. Codman (14) has alsc emphasized the fact that
these’tumors are seldom, if ever, seen, Kolodney in spesking
of the angiomata says: "The term angiosarcoma given by Kolerzek,
originally was intended for the so-called peritheliomatas, tumors
originating from the vessel wall and not from the endothelial
lining of the vessesls., Later this term found its way to tumors
with a clear endothelial origin, which are better called angio-
endothelioma." Xolodney, because of the rarity of these heman-
giomas in bone, feels that they are not well enough understood
to justify a separate heading and has, therefore, placed them
under the heading of "Unclassified Tumors." To this group he

has slso added the periostesl fibrosarcoms which, he feels also,

because of their rarity, do not deserve a separetes heading.

v

These hemangiomas consist of two groups, those which are benign
and those which are malignant. (14, 52, 77, T4, and others).
Hemangiomate of bone are apparently moderately radiosensitive,
and react to irradiation as do similar neoplasms of other tissues.
Occasionally certain of these tumors show = mixed cellular element
of angioma and endothelioma character. Under this circumstancs
the resultant tumor is less sensitive to radiation than would be
a tumor composed wholly of either. (32 and 66). Desjardins and
Popp (32) observe: "Repeated irradiation is often, if not usually,
followed by gredual regression snd improvement until healing

occurs. Repeated and continued doses of 75 percent to 80 percent




«37-
o i,

erythema dose repested every three to four weeks as long as the
patient's condition continues to improve are recommended. The
tumors disappesr relatively slowly., Failure is due usually to
a failure to recognize the tumor, because treatgent is not
repeated or continued long enough, or because excessive doses
are employed."

Pfahler and Parry (77), XKolodney (52), and others recommend
that the benign tyre of hemangiomsz be trested by surgical removal,
while the malignant sngicme of bone, they feel, is best treated

by irradistion.

ﬂ,ﬁ"‘mmsm
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TYING'S TUMOR
Keating (49) states that these new-growths are one=fourth

-

as common as the osteogenic sarcoma (ths largest groug of the

[ g

rimary bone tumors). &4s sointed out by Cofield (1%5) the neo-

o

nlastic cells originate from the endothelium of the blood vessels
and lymph channels. The lesion is localized at the start to

one of the long bones, though it usually occupies the entire
shaft. It is distinctly invasive of surrounding soft tissue

and apparently always gives rise to metastssig, but neither

is quite as marked as with the osteogenic sarcoma. From the
start the diseaSé similates, by its clinieal picture, (rarely
occuring after 20, tempersture, leucocytosis, and pain) osteo-
myelitis and offers an interesting diagnostic oroblem because

this. (14, 53, 25, 3%, 529 and chETS}.

(o]
y
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Twing's Tumor responds so characteristically to roentgen

=,

or radium~rays that as brought out by Desjardins and Popo (32),
Kress (54) and others, it is almost diggnostic. The local

lesion, when exposed to irradiation yields in a very short time
with disappearance of symptoms, retrogression of tumor mass,

and shortly later beginning ossification which progresses to
complete calcification., TIf this local lesion were the whole
victure, the use of x-ray therspy would produce o.r most brilliant
results. However, metastases almost invariably take place through
apparently both the lymph channels snd blood vessels, These
metastases, principally 4o the lungs =nd other bones but also

other tissues, appear “ithin a month to several years, They
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respond to radiaticn therapy almost as readily as do the primar
lesions, but oy this time the diseamse 1s so generalized that

. .
only temporary amelioration of symptoms can be hoped for even
with therapy carried to the very limits of tolerance. The final
chapter is thus, almost invarisbly, desth from the metastatic
lesions. {88, 11, 54, 42, 31, 84, and others).

In the treatment of these new-growths we again find the
therapeutic application of radiation, surgery, toxins, and
combinations of the three. Moore (69) feels that there is definite
indication that the disease may be systemic in character and
feels that for this reason radiation, in view of the sensitivity
of Bwing's Tumor, is the method of choice. Some writers believe

— that the almost invariable occurrence of metastases makes
radiation the only logical therapeutic step. (1, 74, 53, and others)

Others, particularly Evans and Leucutia (34) are convinced
that the disease when it is Just developing is a localized rather
than a systemic disease. TFor this reason these authors advocate
early amputation followed by an extensive course of radistion.
Conner (25) concludes: "The prognosis with a combination of
surgery and irradiation, is not always death, Patients have
lived for five years or longer, one sixteen years, after am-
putation, and many who have been treated by a combination of
surgery, radia‘ion, and toxins, are living over three vears afier
the onset. The prognosis seems to ve distinetly better than that
of osteogenic sarcoma and other myelomata, and for this reason

A i, it is urged that these be considered special cases,in which, by




TABLE D
?abulati@n of Results of Therapy in 222 Casss of Fwing's Sarcoms
Appearing in the Litersture.
(18, 61, 25, 78, 74, 27, 31, 49}
Years Patient Survived
Therapy Symp=
toma~-
Used tic
Relief O-1 1-2 2=3 3«4 | 4-5 lover 5| TotalPer-
cant
Case 8 6 2 4 20
Surgery
~ - ¥ ] $
é‘l@mg Pefcﬁﬁﬂ 4‘0 30 .Lr) zu 8n6
aadistion Case 5 8 4 2 1 2 1 21
Alone
Percenit 22.8 28.2 | 13.8 9.4 4.7 9.4 | 4.7 9
Cass 8 g
- Toxin
ilone [percent 100 3.4
Surgery Case 1z 5 2 1 2 1 5 28
2
Ra‘dimtign P@I‘C%i’]‘“ 4‘2 1715 7 Bes 7 3‘:5 17a5 12
Cage 1 8 9
urgery
& Cercenp 11.1} 88.9 3,8
Toxdin
Radistion [Case 1 8 9
&
Toxin [Percedt 11.7 89,9 3,8
Surgery Case 1 3 2 2 8
Toxin &
Radiation Percerll.B] 27.5 2.5 2.5 3.4
Case |l 27 20 8 3 7 4 24 103
Totals )
Perceqtll.sl 8.6 3.4 | 1.3 3 1.7 114.2
e s, Of the remaining 129 cases: 128 were listed only as surviving
%?SS.Thﬁﬁ 5 years of which 20 were trested by surgery alone, 55 by ifra=-
diztion alone, 2 by toxin alone, 10 by surgery and irrsdistion 8 by sur-
gery znd toxin, and 32 by toxin and radiztion. In the remsining ecase no
t, sty it e 2 « )
treatment was given. The patient sur

ived only a short time.
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energetic measures, a permanent cure may be possible.” (37)

Coley (22) again is the strongest advocate for the use of
toxins, but in this disease he also emphssizes the value of
irradistion. He states: "The method of c¢hoice is loecal irrs-
diation combined with the systemic action of mixed toxins, re-
serving amputation for only those cases such as failed to show
warked improvement under this treatment.” Meyérding (66)
observes: ‘"Early radio-therapy before metastasis has occurred,
may result in permanent cure., Opinions as to the merits of
treatment recently appears to favor amputaetion, irradiation;
and toxins."

Table D which represents 232 cases of Ewing's Tumor which
were collected from the 1iteraﬁuré agrees fairly well with the
opinions set forth above. Of the 232 cases 40 {(17.2 percent)
were treated by surgery =zlone and ounly four cases survived the
five year period, 76 (32.7 percent) recieved irradiation alonse
and only one case survived the five yemr period, 11 (4,7 percent)
recieved toxin alone and of these eirht were reported as
surviving the five year period, 38 (16.3 percent) recieved
surgery and irradiation and five cases were credited as surviving
the five year period, 17 (7.2 percent) recieved surgery and toxin
and eight of these survived the five yesr peried, 41 (17;6 per=-
cent) recieved radiation and toxins =znd eight survived the five
years,; 8 (3.4 percent) treated by surgery, toxius, and irradiation
showed none who survived the five years. The ceses trested with

toxing seem to show a higher percentage of five year cures.
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However, it must be remembered that thece cases were largely
trested by Coley (16) and further the total cases recieving
toxin alone or with some other form of therapy were only 77
or 33.1 percent of the totzl 232 cases. Only eight of the
77 were treated by toxine =lone.

In giving the roentgen-ray irradiation the high voltage
technic (same as suggested for osteogenic sarcoma), delivered
through as many portals of entry as are availesbile, and with the
reys converging upon the center of the tumor, is the ususl proce-
dure, The patient should recieve radiation to point of tolerance,
and over a long period of time. (61, 42, 74, and others}.
Desjardine and Popp (32) suggest: "Success of the itreatment
depends upon a large total dosage concentration upon the tumor.
This may be accomplished by (1) cross firing using multiple
ports with careful calculation so that the maximum intensity of
irradiation is at center of the tumor. ZEach field may be exposed
to = moderate erythema dose on successive days (500 to 550 'r!
measured in air} or small doses to a2ll fields for from fifteen to
twenty days. Importasnt in using several fields that the besams
of rays converge on center of tumor, and as fields increase in
number respective doses to each ficld must be decreased to avoid
tissue destruction from over radis-ion. Tf the initisl course
is given.in cne week to ten days, it should be repested two or
three times at intervals of three to six or eight weeks depend~
ing on cuality of rays emploved, number of porfs, response of

.

tumor and condition of patient. If trestment is given in smell
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daily increments continued for twenty to forty days, or when the
total dose of rays directed towards the tumor is large, do not

repeat treatment or wait two tc six months."
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MYELOMA
The multiple myeloma according toc Tvans and Leucutia (%4)

are very rare. They have observed only one case, and point out

 that only nine typical and five atypical cases sppear in the

Registry over a period of five years ( 1923-1928).

The disease is characterized by the simultaneocus appearance
of nodules of varying size in the marrow cavity of both the long
and flat bones. The neoplasiic cells are derived from the mye-
locytic series and may, therefore, be myelocytes, lymphocytes, or
erythrocytes. The disease is generalized from the onset and tends
to develop insidiously, so that by the time it is recognized

o netastasize

o+

it is most commonly far advanced. The disease tends
to the regional and more distant lymrh giands and is slso dis-
tinectly invasive of surrounding tissue. (52, 15, and others'.
The cells of the myelocytic series are quite sensitive to
roentgen and radium rays and therefore, respond reedily to
radiation therapy. The myelowatas are generally considered as
being slightly 1§ss sensitive than the endothelioms of Fwing
and more sensitive than the benign gient cell tumor. However,
because of the generalized involvement from the onset and also
the insidious develoument, the disease can be conly itemporarly
controlled by the use of radiatlon therspy., The disseminated
character of the disezse i1s o definite contraindication to
surgery. Mixed toxins would appesr to be of some value, though

[

I found no mention of their use in the literature. (32, 1, 74,

T

47, 66’ and ‘A:}
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5.

The prognosis is definitely bad. Pfanler (74) in discussing

radiation therapy states: "Darboie aznd Davigneow reported a

~case in which temporary healing has lasted sixteen months, and

Regaud reported eight cases, one of which had local healing for
twenty-one months, but all died of the géneralized disease in
the osseous system."

In treating this disease it is generally customary to use
the high voltage technic as suggested under metasgtatic carcinoma

0 bone. (32, 74, and others).
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CONCLUSIONS

1. Irradistion therspy is of definite valus in metastzatic

3]

03

carcinoma of bone, yrimary in other tis s 8 palliative
measure for amelioration of symptoms =znd vrolongation of life

from one to four or five years, .

s

Irradiation therapy is indicated as an =zdjuvant to surgery
in malignant invasion of bone {especially with epitheliomata).

2. TIn the treatment of periosteal fibrosarcoms irradiation
is useful in conjunction with surgery.

3. The benign osteogenic tumors are radioresistant and
should os treated by surgery.

The borderline group of osteogenic tumors sre relatively

radicsensitive and should recieve irradistion together with
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The malignant osteogenic tumor

-

recieve surgery and irradiation therapy and probably the mixed
toxins of Coley.

4, Paget's disease and von Rechlinghausen's disezase have
been cured by the use of roentgen-ray therapy.

5. Irradiation therapy is the method of choice in the
treatment of the benign glant cell tuwmors. |

6. The benign hemangioma are relatively Tadio?esistant and
ere, therefore, a surgical oroblem.

The malignant hemsngiom= should recieve roentgen-ray therapy

and surgery.
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7. TEwing's Tumor {endothelioma) is very sensitive to x-ray
and apparently respvonds to Joley's toxin., The treatment of
choice is irradiation and possibdly toxins to be followed if
necessary by surgery (cures are rare).
8. Irradiation therapy is useful as a palliative mezsure
in producing definite amelioration of symptoms and s.iightly in-

creasing 1life of patients who have multiple myeloma.

,rm’”‘m
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