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INTRODUCTION 

The present study comprises all cases of Ewing's sarcoma of bone with 
microscopic confirmation of diagnosis who received immunotherapy (at 
least 11 injections of Coley toxins) . Every case of this tumor treated at 
Memorial Hospital in New York from 1902 through 1955 has been re
viewed. Also included are the successes and failures treated by other sur
geons. 

The apparently beneficial effects of concurrent infection , inflammation 
and fever on neoplasm have been reported in the medical literature for 
over I 00 years. A total of 222 determinate case of thi type have been 
recently abstracted and analyzed. Some of these data have been published 
(49-53; 76-8 l c; 88-89); others are in preparation. 

Most modern urgeons have been unaware of the po sible benefit which 
may occur if infection develops in a cancer pati nt, but 50-70 years ago the 
older surgeons such as Wyeth (107) or Da Co ta were well aware of this 
phenomenon. Da Costa stated: " . . . a tudy of statistics seems to indicate 
that more cases of sarcoma are cured after operation if the wound uppu
rates than if it remains aseptic, and it has been proposed to inject deliber
ately the wound with pu germs to lessen the danger of recurrence. If the 
wound is large it should not be injected until it is healed. If it is small it 
may be injected at the time of operation or soon after ... After removing 
a sarcoma from any region the patient should be given courses of Coley's 
toxins." ( 44) 

This statement may come a a shock to present day surgeons who have 
been trying at all costs to prevent infections in their patients. However, 
experimental evidence is accumulating to prove the earlier surgeons were 
correct. For example, Chri ten en showed that rabbits with Brown Pearce 
carcinoma which were ubjected to ma ive infection with hemolytic 
streptococci had no meta tases , while 50% of the controls developed 
metastases . (13) 

Havas has studied the effects of living hemolytic streptococci on ascites 
tumor cells (Sarcoma 37 and Krebs 2 carcinoma). Three of eight strains 
of Streptococcus pyogenes were highly effective against the tumor cells result
ing in reduction of takes as well as reduction of tumor size. Streptococcus lutea 
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andfecalis and Sen-atia marcescens were only partially effeCLive in damaging 
tumor cells in vitro. The striking de tructive changes produced by trep
tococci in tumor cells were recorded by Hava with pha e photomicro -
copy. (60). 

Ruckdeschel et al (92) and a number of other authors in recent yea rs have 
reported that empyema following surgery for lung cancer ignificantly 
increases the survival rate . 

Until recently, physicians using bacterial toxin therapy were unaware that 
treptococci or their toxins are able to timulate a host re ponse to ub
tances or tissues which do not normally elicit such a response in an animal 

or patient. (98) Glynn and Holborrow found that four strains of strep
tococci and a strain of Staphylococcus aureus, when grown on agar media gave 
rise to agar antibodies in antisera prepared against them. (55) Burky found 
that by combining staphylococcus with lens subs tance, rabbits were sensit
ized to len and developed high precipitin Liters for lens tissue. A diverse 
group of bacteria in addition to streptococci and taphyiococci show this 
property: Shigel/a shigae, Salmonella typhi, Bacillus anthracis, I!oemophilus in
jlu.enzae and /\ eisseria meningiditis. (9) 

In order for this to occur the organisms need not be alive, but must come 
into significant contact with the target tissue. These findings sugges t a reason 
why patient receiving at least ome of the toxin injection in or near the 
tumor re ponded more dramatically than tho e receiving all injection 
remote from the tumor They are also of intere t in explaining why strep
tococcal and staphyloccal infections were responsible for the majority of 
o called pontaneous regre ion of cancer recorded in the literature. (4 7; 

49-53; 76-81 c; 89) 

Murphy and his colleagues at Rockefeller In titute were apparently the first 
to make a comprehen ive study of the important role of the lymphocyte 
in resistance to cancer. (76a) 

Toolan and Kidd tudied the a ociation oflymphoid elements with cancer 
cell undergoing di tinctive necrosis in res istant and immune hosts. They 
reported: "Tumor cell never exhibit the necrobiotic changes de cribed 
until 1 •mphoid element provided by the host accumulate in force about 
them and attach them elves to first one and then another of the outlying 
cell adhering clo ely to them and often curving like crescents about their 
rim . As they shrink, adjacent tumor cell without attached lymphocytes 
remain unaltered ; . .. cancer cell proliferate for a short time in immune 
mice, but with the accelerated arrival of lymphoid elements they are 
prompt! overcome a described above." (98a) 



INTRODUCTION 

It would seem lhal lhe injection of various microbial producls , such as 
BCG and bacterial endolOxins, help lo mobilize the lymphocyles in cancer 
patients, and increase their phagocytic activities. Al present many inves
tigators such as Old el al (85-86) are evaluating a wide range of microbial 
products which may prove to be more stable and effective hosl-stimulaling 
agents for lhe treatment of malignant tumors. For example, Nowolny has 
shown thal by sophislicaled modern microbiological techniques one may 
neutralize the loxic effects of bacterial endotoxins while enhancement of 
resislance does not require toxic aclion on the hosl. (83) 

In the course of lhis study or Ewing's sarcoma two cases were found in 
whom concurrent infection occurred bul loxin therapy was not adminis
tered. Both these patients recovered and remained well when last lraced 
31 and 21 1/2 years after onset. Brief abstracts of their histories may be 
of interest and are given here: 

I. MEMORIAL HOSPITAL: P.P., female, age 7 months; Ewing's sarcoma of 
left femur with mediastinal shadow; onset, began crying constantly due 
lo pain; 7 weeks later Vitamin C given; 2 weeks later swelling lower 2/3 
thigh noted, also limilation of motion; aspiration biopsy October 15, 
1943; films showed widening of shadow of mediastinum;febrile episode to 
I OJ. 8' F. following incisional biopsy, November 11 , 1943 ; x-ray to femur 
November 11 to December 6, 1943 (4200 r tumor dose);January 7, 1944 
another febrile episode (I 0 I . fJ' F) due to u. r. i.; 4 more concurrent infections includ
ing bronchopneurnonia, septic temperature to I 02. Z' F. ; sulfadiazine given, hospital
ized 6 months; complete regression femoral and rnediastinal involvement; irradiated 
limb 8 cm. horter 6 years later; chi ld obese due to compul ive eating (in 
compensation for deformity due to limb hortening?); n.e.d 1973, 30 
yea r after on et. (73; 82) 

2. LAHEY CLINIC: Mrs. J.F.S., female, 24; Ewing's sarcoma distal left 
fibula ; onset fall 1950, blood counts 4 weeks prior and 24 hours prior lo 
biopsy showed leulwcytosis ( 12,000 w.b.c., normal differential); incisional 
biopsy January 29, 1951, palienl told diagnosis (was an RN); married 
shortly thereafter, spent honeymoon at Lahey Clinic having x-ray; caused 
ulceration; became pregnant April 1951 ; May 18, 1951, mass in left groin; 
biopsied: hyperplastic, not metaslatic; drainage, suppuration from groin wound; 
post radiation ulceration proved malignant, ovember 1951 ; extensive 
hematoma, drainage, low grade infection; due to pregnancy no furlher ir
radiation given; pregnancy lerminated al end of 7th month; x-ray then 
given lo left groin and prophylactically to chesl; complete recovery, no further 
evidence disease; had 6 more healthy children; alive and very well 1973, 
23 years after onset. (81, Series C, Group I , Case 56; 82) 
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Among the Loxin LreaLed case a few patients also developed concurrent 
infections or had leukocytosis which may have increa ed their resistance 
and helped control their disease or increase the survival period: Series A, 
Case 6; Series B, Cases 5, 10, 46; Series C, Group 1, Cases 9, 10, 21, 46; 
Group 2, Cases 30, 36. 

Lohmann sLUdied Lhe effect of acute inflammation on neoplastic cells, and 
reported that ral sarcoma cells were desLroyed in vitro within l 0-14 hours 
after being placed in inflammalory exudate. She concluded that al all cosl 
we musl preserve the inflammatory capacit of the bod irf order to prevent 
or control cancer. (64) 

Martin's finding regarding the deleterious effects of cortisone on possible 
benefits of combination therapies is of great importance. (67, 68) Kelly 
reviewed much of the experimental and clinical evidence indicating that 
corticosteroids u ually accelerate the growth and dissemination of malig
nant tumors. (62) Nauts (1973) reviewed the literature to date and assem
bled 116 references to the deleterious or dangerous effects of 
corticosteroids on host resistance to cancer. (unpublished) 

Further evidence of the importance of preserving the integrity oflymphoid 
tissues is discussed by fowler in an end result study on malignant 
melanoma. (51) He cited two independent studies on the relative incidence 
of cancer or leukemia in patients who have had appendectomies or tonsil
lectomies. (3, 66) McKay concluded that the colon and to a lesser degree 
the lung, breast, cervix, tomach and pancreas may be organs on which the 
appendix confers some degree of protection. (66) Bierman confirmed 
these findings on another large series of cases. (3) No controlled study has 
been made of the possible influence of appendeclomies or tonsillectomies 
on the incidence or course of Ewing's sarcoma. However, in analyzing the 
cases in the present study we were impressed wilh how many of the pa
tients had had these operations. There is increasing evidence that viruses 
may play a role in the etiology of certain neoplasms in man. The recent 
tudy by Ogra concerning the deleterious effects of tonsillectomy and 

adenoidectomy on nasopharyngeal antibody response to poliovirus is of 
interesl in this connection. He concluded that the complete removal of 
ton ils and adenoids, particularly in young male children, may deprive 
Lhem of a valuable source of immunocompetent tissue. (84) Such tissue 
may play a role in resistance to neoplasms even if they are not caused by 
viruses. 

Fraumeni and Gia s recently reported that Ewing's sarcoma is rare among 
negro children in the nited States, as well as in Uganda and Jamaica. (54) 
They auributed this rarity to genetic resistance. We wonder if it may not 
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be panly due lo environmental factors uch a fewer appendectomies and 
lonsillectomie and less frequenl use of antibiotic among negro children, 
who may also be exposed to more endemic infeclion or inflammalOry 
episodes which stimulate lheir immune responses . 

In recent years many inve ligalOrs have noted the imponance of lhe 
reticuloendothelial system in resislance lo neopla tic disease, or have re
porled that the funClional capacity of lhe RES may be increa ed or pro
teCled by immunolherapy with bacterial toxin or BCG. (4; 80; 82; 86; 88; 
97) 

Since there is now considerable evidence indicaling lhal acute baClerial 
infections, fever or inflammation may cause complele or partial regre ion 
of neoplasm , one must question lhe wisdom of routine u e of antibiotic 
before and after cancer operations. Zwaveling concluded lhat tumor cells 
grow less well in an infected milieu. ( 108) Lohmann found that tumor cell 
die wilhin 14 hours after being placed in inflammatory exudate. (64) 

These findings emphasize the need to avoid the pn.or use of any im
munosuppressive agents such as cortico teroids, radialion or extensive 
surgery which may decrea e or inactiviate the lympho-reliculoendothelial 
tissues. However, after preliminary treatmenl with a hosl- timulaling 
agent such as bacterial vaccines , B.C.G. or yea t extract , has limulated 
and prolected these viLal tissue , one may then admini ter radialion urg
ery or chemolherapy and expecl not only proteclion of lhese li sue , but 
potentiation of the response of the tumor to radiation or drugs. (l; 4; 14; 
61; 95; 96; 109) This potentiation occurs without increa ing the sensitivity 
of lhe normal skin. (57) 

Ewing's Sarcoma, Diagnosis, Prognosis, Results from Conventional 
Therapy: 

Before reviewing lhe effects of lOxins 9r infeclion on Ewing' arcoma of 
bone, it may be helpful lO mention some of the characteristics of lhis primary 
malignant bone tumor which was originally designated a round cell ar
coma, later as endothelioma or endolhelial myeloma . Ewing defined its 
clinical, roentgenological and pathological aspects in 1922 (48) and it is 
now known a Ewing' sarcoma or Ewing' endolhelioma. 

Certain charaCleristics are helpful in differenlialing it from other primary 
neoplasms of bone: ils predileCLion for children and adolescenls, for males 
ralher lhan females, for the shafl rather than lhe end of the long bones , 
its roentgenologic appearance, it lendency to metasta ize to other bones 
as well as lo the lungs, ils marked radio ensilivity, its charaCleristic his
tologic pattern and it exceedingly unfavorable prognosi . ( 15, 16) Fried-
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man and Gold believe that Ewing' arcoma is a neoplasm of immature 

reticulum cell . (54a) 

The etiology remain obscure. However, observers have repeatedly noted 

ca e in which the earlie t symptom and signs sugge ted an underlying 

infectious proce s (fever, leukocytosis). Po ibly a viral infection ma be a 

factor in the development of these tumors . 

Ewing's sarcoma i o radiosensitive that even a single x-ray treatment prior 

to biop y ha been respon ible for error in diagnosis . The necrotic ap

pearance is interpreted either a osteiti or inflammation. No iable tumor 

cells are seen. 

Differentiation from reticulum cell sarcoma i difficult , but these tumor 

occur at a different age and their prognosi is different. Reticulum cell 

arcoma usually occurs in middle or later life and the prognosis i not 

nearly a gr ve a in Ewing's sarcoma. (16; 76) 

As to incidence, sex and age, next to osteogenic arcoma, Ewing' arcoma 1s 

the mo t common primary malignant tumor of bone. It occur more than 

twice a frequently in males than in females. The great majority of cases 

occur under the age of25, the highest incidence being between JO and 15 

ears . The bone of the lower extremitie are affected more frequently 

than the re t of the skeleton. ( 16) 

The symptoms common to other malignant bone tumors, pain, swelling, or 

" lump" and disability occur with Ewing's sarcoma. The pain is more varia

ble, and the inter al between pain and discovery of the tumor i often 

honer than with o teogenic arcoma. Di ability i inconsistent and less 

notable as ·an earl ymptom. Fever of an intermittent type, often with 

leukocytosis, may be pre ent. The location of the primary lesion is often 

a diagnostic lead. While it commonly arise in the metaphyseal region of 

a long bone of the Im er extremities, it extend toward the diaphysis which 

ma be quite exten ivel involved. The progress varies, being exceedingly 

rapid in ome ca e , while in others the fatal outcome is long deferred 

( uch cases of long survival u ually had concurrent infections or toxin 

therap ). The average life expectanc is le than two years . (16) 

Meta tatic n urobla toma in a long bone may give ri e to diagnostic difficul

ties. Barden (2) and Willi (l 04) noted the similarity of the bone metastases 

of neurobla toma to Ewing' arcoma: both have small rosettes micro-

copicall , both are radio ensiti e . Barden states: "It ma be that the e two 

are o do el related that the hould be considered one complex with 

arying manif e tat ion . The more likely assumption is that they are di tin ct 
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tumor compo ed of cells with the same biological auributes . . . Ampu
tation for cure should not be attempted in case diagnosed a Ewing' 
sarcoma. It would seem wi er to treat all these patients as if the bone tumor 
were secondary to a hidden abdominal tumor, since it is o often impo i
ble to determine before post mortem which patients do have primary 
abdominal tumors. " (2) 

As to treatment, the majority of ca s of this type of tumor have been treated 
by radiation alone or combined with urgery. Unfortunate! , despite the 
control of the primary tumor b such therap , meta ta e near! alwa 
de elop and although the e ma ield to further radiation, th patient is 

unable to tolerate th hopeless truggle to keep up with the widespread 
disease by such extensive radiation therapy. B. L. Coley stated that no ca e 
of unque tioned diagno i wa known to have been cured b radiation 
alone. He al o noted that the re ult of amputation alone are nolOriou 1 
poor in Ewing' ar oma. He sugge ted that \ hen ver po sibl re e tion 
of the primary should be given a trial, espe ially in tumor of the fibula, 
ulna, apula, radius and humeru . ( l 6) 

Wang and Schultz reported that long term survival and pre urned cure can 
be expected in 10% of the case of Ewing' arcoma. In fatal cases death 
usually occurs within two years, but it has been delayed more than five 
years. (103) The average urvival rate is two year . 

General Information on Cases Comprising the Present Report: 

Since Ewing's sarcoma has such a sinister prognosis when treated by radia
tion and/or surgery, an analysis has been made of the pos ible benefit of 
immunoadju ants such a bacterial toxin therapy which ma timulate or 
reinforce the natural resi tance of these patient or potentiate their re
sponse to radiation. 

All known ca es of Ewing's sarcoma with micro copic confirmation of 
diagno i who received toxin therapy in the period 1894-1955 have been 
reviewed. Also included are the known case of thi tumor who developed 
a concurrent infection, fever, or an inflammatory episode. The 114 cases 
have been grouped as follows: 
Series A: Toxin treated successes, determinate: 9 ca e who e ection 
were available for review. The e patient remained free from further e i

dence of Ewing's sarcoma from 5 1/2 to 43 year after onset. 
Series B: Toxin treated successes, indeterminate: 14 cases who were 

originally designated as round cell sarcoma, but who are now excluded 
from Series A, either because the sections were unavailable for review or 
upon review were considered by some pathologist to be some other form 
of malignant tumor, or because they were traced less than five years. 

9 
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Series C: Toxin treated failures: Group 1, palients wilhoul apparenl 
mela lase when lOxin were begun, 53 ca e ; Group 2, patient wilh 
meta tases present when toxins were begun, 38 cases. Almost all the pa
tients in Series C received considerable radiation prior to toxin therapy, 
and only one or two brief courses of toxins were administered in most of 
lhese case , often given intramuscularly remole from the tumor areas in 
small doses insufficient lo elicit much febrile reaction. 

Of the 9 determinate successes and lhe 91 failures comprising the present 
sludy, there were 19 five year urvivals, almosl double the expeCled rale. 
Ten of the e survived for 10 or more years (10%). The 10 year urvival 
rale reponed by olhers is 4%. (59) 

If lhe 14 indelerminale uccesses had been included, the percenLage would 
have been much higher. Allhough excluded from the slati tics the e 14 
cases deserve study. Many are quite remarkable, and lhey give a clearer 
indication of some of the faclors affecling prognosis in palients receiving 
lOxin lherapy. 

The fir t case in Series B is one of the earliesl examples of cancer develop
ing a a result of heavy radiation. In lhis case lhe toxins were not begun 
until x-ray lherapy had been administered steadily for I 0 months, and metas
tases had developed. Under toxins alone complele regression of the pri
mary and lhe melaslases occurred. The boy remained well for 10 years, 
excepl for extensive radiodermat.itis. X-ray cancer then developed in this 
area and proved fatal 11 years after onsel of lhe Ewing tumor. 

Analysis of the technique of administration of the toxins in the successfully 
lreated cases indicates lhat in mosl of these patients the loxins were begun 
before the di ease was inoperable and the injeclions were given either as 
an adjuvanl to surgery, or in most instances concurrently or before, rather than after 
radiation. The dosage of radialion in the successful series was much lower 
lhan in the failures, while the duration of loxin lherapy was usually much 
longer. 

It may be of interest to note that Scagliatti and Calandriello reponed on 
lwo cases of Ewing's sarcoma who were given anti-rabies vaccine. The first 
was a boy of 12 with extensive metastases. He received these injections 
daily for 10 days. His weight increased, his appetite improved and the 
lumefaction in his leg decreased in size. Two more courses were given with 
transient improvement for several months. In the second case, a preagonal 
boy of 14, transient improvement also occurred. (92a) 

At the International Transplantation Congress in Paris in 1967, Wissler 
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reponed hi ucce in inhibiLing Lhe growlh of e Labli hed hepaLOma in 
raL b mean of a combined immunization with hepaLOma and pertu i 

vaccine. Growlh wa con i Leoti reLarded and life ubstanlially prolonged. 

HisLOlogic ob ervaLion al Lhe border of Lhe Lumor and in Lhe pleen were 
compatible wilh an immune reaction . "IL eem like! Lhal Lhi Lem, 

carefull iudied, can aid immen el in Lhe earch for knowledge of Lhe 

potentiality and Lhe mean of impro ement of approache Lo an effe tive 

immunological control of inoperable malignancie in man," he said, not

ing thal it is nol Loxic and i direcLly applicable to the cancer palient. ( 106) 

Wi ler' findings are of intere t in focu ing the importance of combining 
the tumor and the microbial toxin or vaccine. Thi , we believe occurred 

in Ewing's sarcoma patients when toxins were given either inlo the Lumor 

or intravenou 1 prior to radiation or ablative urgery. Toxins were appar

ently not able to increa e the immune re pon e near! a effecti el if the 

were given after amputation, re ection or heavy radiation. 

The excellent resull obtained by Marcove in recent years (66a) in treating 

giant cell tumors and o teogenic sarcoma ugge t that clinical studies 

might now be in tituted u ing cryo urgery combined with immunotherap 

in an effort to alvage a much higher percent.age of palient with Ewing's 

sarcoma. 

A to whether amputation hould continue to be u ed in Ewing' arcoma, 

a number of in estigator ince W.B. Cole have question d it valu (6, 

15, 16, 90) Boyer et al., for xample, reported in 1967 that a review of their 
experience at Walter Reed Hospital since 1949, and that of olhers in this 

period, has failed to reveal any valid reason for a heroic urgical attack. 

"Removal of limbs and other portions of the body has become a needle s 
surgical exerci e." (6) The recent knowledge that operative tress and 

surgical trauma may decrease the resistance of the animal or patient LO his 

tumor and thu increa e the likelihood of metastase must be onsidered 

in this connection. (7) W.B. Cole wa the first to ugge t con ervati e 

treatment in arcoma of the long bone . (21, 29) He succeeded in aving 

the limb as well as the life in a number of case of Ewing' arcoma, 

reticulum cell sarcoma and giant cell tumor of bone . Following his example 

a few surgeons such a B.L. Coley and others at the Mayo Clinic and the 

Willis Campbell Clinic and elsewhere also obtained lasting re ults u ing 

Coley toxins alone or as an adjuvant to radiation or conservative surgery. 

(15; 16; 34; 41; 42; 63; 74-76; 82; 90; 102) 

During the period in which the majority of the patients comprising this 

study were treated little was known about the deleterious effects of massive 

doses of x-ray and radium. In many of the failures the resisL.ance of the 
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patient wa probably eriou ly affected b uch irradia tion , thu ha tening 
the di emination of the di ease. fortunate! , radiologi t ha e now recog
nized the danger inherent in using uch large do e , i.e ., carcinogenic, 
arcogenic or leukemogenic, a well a the fact that in children, keletal 

deformity will result, or radiation change requiring amputation . (31) 

Phillips et al. recommended that the tumor do e should not exceed 4000 
r becau e they believe that the cure of cancer does not depend olely upon 
the destruction of cells by ionizing radiation but al o involve efficient 
repair proces es by the normal tis ue within the irradiated area. As the 
tissue dose exceeds 4000 r, the normal bone becomes devitalized for 
longer periods so that it e ential role in curing a bone cancer through 
its power of reparation and re toration of growth can not be fulfilled . (90) 

The results described in the present report, and e pecially in that of Phil
lip and Higinbotham co ering a more recent group of ca e , are definitely 
encouraging. (90) They concluded that the prospect of curing Ewing's 
arcoma in children i certainly better today that it wa 30 years ago: " Of 

54 children with Ewing' arcoma referred to Memorial Hospital during 
1949-1959, 13 urvived for fi e ear . Although not tatistically significant 
the e re ults are encouraging when compared with four survivors among 
74 patients een in an earlier period in the ame ho pital. The reasons for 
thi improvement are applicable to tumor of children in general." (90) 

A total of 18 of the e 54 ca e reported by Phillip et al. received toxin 
therapy as an adjuvant to radiation, of whom 8 (44 % ) survived five or more 
year . ix received toxins alone, of whom three (50%) survived five or 
more years. Of the even children receiving radiation alone only one 
(14%) survived. These re ult suggest that toxins alone may be most 
effective, but that when given as an adjuvant to radiation they may more 
than triple the urvival rate . Others have al o noted that toxin therapy ma 
potentiate the re ponse of even radiore istant tumor to radiation . ( 12; 
51-53; 76; 77-82) 

It is hoped that the data herein assembled may help to clarify some of the 
pos ibilitie and limitations of immunotherapy with Coley toxins , and thus 
timulate wider u e of uch agents and help us achieve greater knowledge 

of how be t to admini ter them alone or combined with other forms of 
treatment. It would appear that the e ho t timulating agents should be 
used prior to other modalities in order to be more effective adjuvant to 
radiation and con ervative urgery. uch technique should enable us to 
obtain a far higher percentage of permanent re uh in Ewing's arcoma 
of bone without mutilating urgery or late equelae from the former im
moderate do e of irradiation . 



SERIES A: DETERMINATE SUCCESSES, BRIEF ABSTRACTS 

The diagnosis was confirmed by microscopic examination and reviewed in 

each case. The name following the case number refers to the physician, hospital 

or clinic handling or reporting the case. The cases are listed according to the bone 

involved, chronologically as to the date of first toxin injection and type of toxin 

used . The bones involved were: 1 femur; 2 humerus ; 2 tibia; 1 fibula ; 1 radius ; 

2 metatarsal. At the end of each abstract bibliography reference numbers are 

given. For a brief description of the formulae used in making the 15 different 

preparations of Coley toxins the reader is referred to references 77 or 79 . 

Years Traced 

After Onset 

I. MAYO CuNrc: N.H., female, aged 11 ; proximal left femur; onset Novem

ber, 1928; incisional biopsy April 4, 1929; x-ray January 7, 8; February 

16, 27; May 22, 1929 (5500 r in 5 months) ; toxin (Parke Davi XIII) 

concomitantly for 6 months, beginning February 1, 1929; pain cea ed 2 

weeks after first dose; complete regression; general health improved steadily; no 

limitation of motion at hip; married 1950; daughter born 1953; mall 

basal cell carcinomas removed from irradiated area in scar 1961, 1964; 

in excellent health 1973. (72; 74; 75; 81) 44 

2. MEMORIAL HOSPITAL: L.L., male, aged 13; recurrent proximal right 

humerus; child was obese (157 lbs .); had 2 or 3 falls prior to onset, April 

1935; tumor size oflemon removed surgically July 3, 1935; August 1935: 

x-ray (3740 r) to shoulder, supraclavicular, axillary regions causing 

anemia for which Lextron (Lilly) was given; 2nd cycle x-ray ( 1500 r) April 

1936; recurrence evident when toxins were begun May 14, 1936: (Parke 

Davis XIII), 20 i.m. and i.v. , marked reactions; gained weight, complete regres

sion by July 1, 1936; 3rd cycle x-ray July 9, 1936; 2nd and 3rd courses 

toxins January and July 1937: reactions to 104.6°F., no further evidence of 

disease, in excellent health until May 1962 , evere myocardial infarction, 

recovered well, 2 more coronary occlusions in next 2 years, died of third, 

November 1964. (5; 73 ; 82) 29 

3. PHILADELPHIA NAVY HOSPITAL: C.E.P., male, aged 18; proximal right 

humerus, in region of deltoid tuberosity; onset December 1952, follow

ing slight trauma; January 1953: concurrent acute frontal sinus and pan-sinusi

tis, organism unknown; excisional biopsy, January 2, 1953: toxins at 

suggestion of Dr. Jesse T. Nicholson, (Sloan-Kettering XIV) daily or 

every 48 hours i.v., reactions averaged 101.2°-103°F. ; maximum 105.5°; 

after 6 had been given, x-ray begun, (2400 r); toxins resumed 12 in 20 

days; complete recovery by April 1953; gained I 0 lbs., grew 2 cm. in next year; 

fractured right humerus April 1958 playing basketball; internal fixation , 

biopsy, June 1959; hospitalized due to osteomyelitis, prolonged non-
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Years Traced 

After Onset 

union , finally required amputation, August 2, 1962 (no evidence of tu
mor) ; in excellent health thereafter, except for chronic inusitis; la t 
traced 1973. (5; 82; 101) over 

20 yr . 

4. MEMORIAL HOSPITAL: R.W. , female , aged 7; right tibia, involving mo t 
of shaft; onset December 1916; x-ray, temporary improvement; apparent 
pulmonary metastases January 1917; x-ray (3 to chest); toxins (Tracy XI) 
21/2 weeks, no marked improvement noted; amputation, 8 months after 
on et; toxins resumed few day later, given nearly 6 month , pulmonary• 
metastases regressed, no further evidence disease, entirely well 1927. (5; 37; 40; 
43; 73; 82) 10 yrs. 

5. MEMORIAL Ho PITAL: T. ., male , aged 30, right tibia ; (had rheumatic 
fever, with chorea and polyarthriti at 7) ; onset September 9 , 1936; curet
tage ovember 15, 1946, low thigh amputation 3 day later; toxins (Parke 
Davi XIII) begun 11 days postamputation, 15 i.v., febrile reactions ave
raged 103°-104°F.; March 1947 second course (14 i.v.); withsLOod therapy 
well, de pite rheumatic heart; obtained prosthe i , returned to work (on 
hi feet 7 hour daily); no further evidence disease; alive, well, when last traced 
1973. (73; 82) 27 yrs . 

6. MEMORIAL HOSPITAL: W.V.B., male, aged 14: right fibula; October, 1937 
trauma at football just prior to onset, right calf upper leg became swol
len, warm, tender, (rio redness) temperature I 00°F., pain; 4 similar epi-
ode in next 11 months, also contracted mumps in this' interval; blood count just 

prior to biopsy September 1938 11,900 wbc; incisional biopsy; bone yellow, soft, 
necrotic, appearance inflammatory; September 1938: x-ray (4800 r) ; little 
apparent benefit; ovember 7, 1938: toxins (Parke Davi XIII) , 8 i.m., 3 
i.v., reaction averaged 103°-l05°F.; ovember 21, 1938: upper half 
fibula resected; complete recovery, no further evidence disease; married 1948, 2 
on born 1950 and 1954, alive, entirely well 1973. (42; 73 ; 82) 35 yr . 

7. EI STEIN MEDICAL CENTER, Philadelphia, Pa.: D.F., female, aged 7; left 

di tal radiu , with inva ion adjacent muscle ; date of onset unknown; 
Januar 1954, pathologic fracture, immobilized 6 weeks; indirect trauma 
Ma 26, 1954, on et acute pain- exten ive biops June 7, 1954; ca t 
applied; x-ra (3 cycles totalling 7530 r): toxin (Sloan-Kettering XIV) 
begun after fir t cycle x-ray, July 15, 1954; 8 course toxins given 10-15 
injection each, all i.v. , reaction averaged 102°-l03°F.; no further evi

dence di ea e· but radiation caused considerable deformity of wrist due 
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Years Traced 

After On et 

to decreased growth of radius ; became obese (230 lbs.); married; in 
excellent health-1973, working full time a a computer programmer. (82) 

19 yrs. 

8. MEMORIAL HOSPITAL: R.P. , female, aged 16; right 4th metatarsal; onset 
April 1949; rest and soaks tried for 8 months; 4 painful episodes in this 
period; November 30, 1949, toxins (Parke Davis XIII) daity for 13 days 
i.v., reactions averaged 104°-105°F.; x-ray given concurrently (3300 r) ; 
2nd course toxins February 9, 1950, 13 i.v., reactions averaged 103.4° 
-104.4°F.; well next 18 mos., then local recurrence; October4, 1951 : 4th 
metatarsal resected, bone graft from rib; amputation right leg ovember 
22, 1951; obtained prosthesis , worked as secretary; developed lung 
metastases ovember 1953; x-ray (2000 r) and toxins (12 i.v.) ; costal and 
sub-pleural metastases disappeared; gained weight, returned to work; entire! 
well, no further evidence di ease 1973 . (73; 82) 24 yrs. 

9. MAYO Cu re : B.B.B., male, aged 17; recurrent metatarsal bones left 
foot; onset September 1952; arch supports prescribed; 2 wks . after onset 
tumor removed; recurred 20 mos. later; biopsied 4 wks. after it devel
oped; reported as Ewing's sarcoma involving metatarsal bones , especially 
navicular; 2nd incisional biopsy September 30, 1954, amputation mid-to
upper tibia (same day); toxins (Sloan-Kettering Institute XIV) begun 13 
days later, 16 i.v .; reactions averaged 102.6°F.; 2 more course toxins (14 
doses each) by family phys ician; no further recurrence or metastases; 
married 1963; 3 children born 1964-1968; in excellent health October 
1973. (72, 82) 21 yr . 
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CASE 1: Ewing' arcoma of the left femur, confirmed 
by microscopic examination at the Mayo Clinic. The 
sections were reviewed by Dr. David C. Dahlin in 
1966. He reported it appeared to be a typical Ewing's 
sarcoma. 

PREVIOUS HISTORY: N.H., female, aged 11 , a farmer's daughter, of Huron, South 
Dakota. The family history was negative for tuberculosis or cancer, although the 
child's mother had had a tumor removed from her left side. The patient had had 
measles , mumps and chicken-pox. There wa no history of injury prior to on et, 
which occurred in early December 1928. The child was brought to the Mayo 
Clinic on January 3, 1929, complaining of swelling on the anterolateral aspect of 
the upper left thigh, of one month 's duration. The swelling had subsided at the 
end of the first week, and had recurred two weeks later, accompanied by pain 
which was throbbing in character and worse at night . There had been no loss of 
weight. Examination on admi ion showed a firm fixed tumor of the proximal left 
femur. The uperficial veins were enlarged and there was an increa e of 2.5 cm. 
in the circumference of the thigh. There was no fever. The Wasserman reaction 
and urinaly i were negative. The blood count showed hemoglobin 73%, w.b.c. 
6,700; r.b.c. 4,570,000. X-ray examination showed "a periosteal arcoma of the 
femur". Che t film were negative for metastases. 

RGERY: An incisional biopsy was performed on January 4, 1929 and confirmed 
the diagnosis. 

RADIATION: X-ray therapy was given on January 7 and 8, February 16 and 27 , 
1929, over the proximal two-thirds of the left thigh through four portals (135 
K.V.), filtered through 6 mm. al., focal skin distance of 40 cm., 5 ma. for 30 
minutes each of the four converging beams delivering a dose of 560 r in air. On 
May 22, 1929, two portal received 550 reach , making a total of 5500 r given in 
three cycles in a period of five month . 

Tox1 THERAPY (Parke Davis XI 11 ): Injections of Coley toxins were given by the 
family ph sician, Dr. W.H. Griffith.for six months. These were administered at the 
ugge tion of Dr. Henry J. Meyerding of the Mayo Clinic, and were begun about 

February 1, 1929, after the first cycle of x-ray therapy. During the latter part of 
treatment only one injection a week wa given, the final one being on Augu t 10, 
1929. The pain di appeared two week after the toxins were begun and the tumor 
decrea ed in ize. Repeated x-ray examinations showed continued improvement 
in the condition of the bone. The general health also improved steadily. 

Cu ICAL COURSE: The patient made a complete recovery. She wa seen at the 
Ma o Clinic on three or four occa ion in the next 51/2 years, and remained in 

xcellent health when examined on August 6, 1934. There was no limitation of 
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motion at the hip or knee, but there was some atrophy, i.e. the left thigh wa 7.5 
cm. smaller in circumference than the right thigh. X-ray examination of the femur 
showed only slight residual change in the subtrochanteric region . The patient 
weighed about 100 pounds and was attending school. She married in July 1950 
and had one child, a daughter, in April 1953. Her weight in 1957 was 120 to 125 
pounds, her height being five feet three inches. Her only complaint was poor 
circulation in the left leg. A small lesion developed in the irradiated skin of the 
left lateral thigh, just below the scar of the incisional biopsy. This was removed 
on March 31 , 1961 at the Mayo Clinic. It was reported to be a basal cell epitheli
oma measuring 1.5 x l x 0.1 cm. in diameter. Another was removed in early 
February 1964. The patient remained in excellent health when last traced m 
October 1973, over 44 1/2 years after onset. 

REFERENCES: 72 ; 74; 75; 82 . 

CASE 2: Recurrent Ewing's sarcoma of the proximal 
right humerus, confirmed by microscopic examination 
by Dr. Fred W. Stewart at Memorial Hospital, and by 
the Bone Sarcoma Registry Committee (Case #2238), 
also by roentgenologic examination by Dr. Ralph 
Herendeen. The film showed a growth extending 
from the epiphyseal line down the shaft for about I 0 
cm. , involving principally the cortex, externally. The 
sections and films were reviewed by the Armed Forces 
Institute of Pathology in December 1959 and coded as 
a Ewing Sarcoma (see below for report) . 

PREVIOUS HISTORY: L.L., male, aged 13, of Brooklyn, New York. The family and 
previous history were essentially negative. The patient had had the diseases of 
childhood including measles, scarlet fever, mump and whooping cough, with a 
normal tendency towards colds and sore throats . He never had any fevers or 
asthma. He had fallen on his shoulder two or three times prior to onset, but gave 
no details as to possible injuries to the humerus. Onset occurred in April 1935, 
an aching pain in the proximal portion of the right arm, gradually increasing in 
severity. On July 2, 1936, Dr. Mac Shevell of Brooklyn was consulted . He found 
a tumor mass of hard consistency the size of a lemon situated in the upper third 
of the right humerus. It was not tender and did not affect the mobility of the 
shoulder joint. Aside from the patient's obesity (he weighed 157 pounds) , the 
remaining physical findings were negative. 

SURGERY: On July 4, 1935 the tumor mass was removed at the Jewish Hospital, 
Brooklyn. The wound healed by primary union. 

RADIATION: From August 6 to 29, 1935, 11 x-ray treatments were administered 
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b Dr. J. Kauffman of Brooklyn, totalling 3740 r to the right houlder, the upra
clavicular and axillary region . 

CLINICAL CouRSE: To overcome the anemia produced b the radiation, Shevell 
put the patient on Lexton (Lill #5). ub equent week! examination revealed 
a tead ri e in the hemoglobin and a tead increa e in weight. X-ra examina
tion on eptember 16, 1935 howed no activit in the tumor of the humeru . The 
plates taken April 6, 1936, however, showed a di tin t osteogeni change, but no 
evidence of mctasta e in the thorax or kull. 

F RTHER RADIATIO : X-ra treatment wa given dail from April 20 to 30, 1936, 
totalling 1500 r to three port , anterior, posterior, and lateral. The patient was 
admitted to Memorial Ho pita! on Ma 13, 1936. Examination howcd an old 
well-healed scar on the anterior a pect of the right upper arm. Direct! under this 
car wa a firm, nodular recurrent tumor ma , apparently connected with the 

bone. The entire upper arm wa larger than the left. ~otion wa fair! good, 
without pain, and th re was no pain on palpation or percussion. 

Toxr HERAPY (Parke Davis XII I ): Injection were begun b Dr. Bradle L. Cole 
on Ma 14, 1936, two week after radiation wa topped. ix intra mu cular injec
tion were giv n on ucce ive day , in do e of I to 6 minim . The e cau ed 
febrile reaction of 102.4°F. to 103.8°F., accompanied by chilly ensations, head
a he, and moderate weating. He wa tran ferred to the Hospital for Sp cial 

urgery on Ma 20, 1936, \ here he recei ed 14 more do e of the toxin b ' dail 
intramu ular and intravenou inj ction . B Jul 1, 1936, the patient had gained 
weight and app ared to be in perfect condition. Palpation of the arm revealed no 
induration or tumor tis ue remaining. 

F RTHER RADIATIOJ : Between Jul 9 and 1 , 1936, he wa given another cour e 
of x-ra treatm nt dail , totalling 2500 r to 3 port . 

F RTHER Tox1 THERAPY: OnJanuary 7, 1937, he wa readmitted to the Ho pita! 
for pecial Surgery and received another 14 intramu cular injection of toxins, 
in do e of 1 to minim . A third cour e of toxin wa given in July 1937 
con i ting of e en intramu cular injection in dose of one to seven minim . The 
maximum febrile rea tion wa 104 .6°F. total of 41 injection were given in a 
period of 14 month in thi ca . 

CLINlC L o R E: The patient wa examined periodical! thereafter in the Bone 
Tumor linic at Memorial Hospital and no further evidence of di ease wa found. 
He wa in a eriou automobile a cident in 194 , and in 1950 wa operated upon 
for a pilonidal c t. He mo ed to Florida and became active! engaged in the 
practice oflaw. In 1951 he took out ome life in urance. H e remained in excellent 
g neral condition with normal function of the right arm and houlder. Between 
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May 14 andJune 10, 1962, he wa ho pitalized for am ocardial infarction from 
which he recovered very well. He had two more coronary occlu ion in the next 
two years. The third caused his death in ovember, 1964, 291/2 year after onset. 
His physician , Dr.Jo eph Burns, stated that there was never "any difficulty what
soever with his arm." 

COMMENT: In December, 1959 this case was reviewed by Dr. Lent B. Johnson of 
the Armed Forces Institute of Pathology, Washington, D.C., who reported a 
follows: "The x-rays show a pattern that is clearly and unequivocally that of a 
neoplasm, but the amount of sclerosi through the upper end of the humerus is 
much greater than i expected with a Ewing tumor. The neopla mis breaking out 
of the bone and extensively invading the soft tissues. Micro copically, the material 
consists only of the surface portion of the soft tissue extension. It has a somewhat 
papillated structure, with vessel in the centers of the papilla , and medium to 
small round naked nuclei on the surface of the papillae. Later slide contributed 
by Dr. Fred W. Stewart howed large sheet of undifferentiated round nuclei 
compatible with a Ewing tumor. Accordingly, this case is coded as a Ewing tumor, 
but it should be emphasized that the degree of bone sclero is seen on x-ray i 
mo t unu ual for a Ewing tumor of this extent." (82) 

REFERE CES: 5; 73 ; 82 

CASE 3: Ewing's tumor of the right proximal hume
ru , confirmed by microscopic examination following 
excisional biopsy at the .S . aval Hospital, Phila
delphia, Pennsylvania, and by the A~med Forces Insti
tute of Pathology, Washington, D.C., 1959, ( ee below 
for detail) 

PREVIOUS HISTORY: C.E.P., male, aged 18, of Mesa, Arizona. The family history 
wa negative for cancer, tuberculosis and diabetes . The patient was born in 
Texas. He had measles , chicken pox, and mastoiditis as a child, and his tonsil 
and adenoids were removed. H also had an appendectomy which wa com
plicated by intestinal obstruction (?). He complained of frequent head cold 
during the last six month of 1952, while he was serving in the U.S. avy. Onset, 
following a slight trauma in December 1952, he developed a small localized 
swelling and tenderness in the right deltoid area. Thereafter the swelling per
si ted and increased light! in ize. 

Co CURRENT INFECTIO : He was admitted to the .S. aval Hospital in Phila
delphia on January 13 , 1953, with a diagnosis of "sinusiti , acute frontal sinus, 
organi m unknown, #4115." He tated that he had had a evere cold with fever 
for two days. Physical and x-ray examination revealed an acute frontal inusiti , 
as well a low grade pansinusiti . He was treated by the Ear, ose and Throat 
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Service and responded well to treatment. He did not mention the lesion of the 
shoulder at this time. 

CLINICAL COURSE: On February 10, 1953, he was seen in orthopedic consultation 
and it was recommended that he be transferred to the Orthopedic Service. At this 
time he first gave the history of swelling and tenderness in the right deltoid area 
which he had first noticed in December 1952, following a slight trauma. Examina
tion revealed a diffuse fusiform swelling about the size of half a lemon under the 
right deltoid which was hard, smooth, tender, non-fluctuant, non-pulsating, and 
which moved with the humerus . X-rays showed a soft tissue mass just distal to the 
tuberosity. There was marked periosteal reaction along the lateral border of the 
proximal third of the right humerus . The changes in the cortex and marrow were 
of a motheaten character and stopped rather abruptly at the distal portion of the 
humerus. 

SURGERY: On February 13, 1953, an excisional biopsy of this lesion was done and 
the pathological diagnosis was Ewing's sarcoma. The surgeon reported that the 
lesion was elevated approximately 1 cm. and was 5 x 8 cm. in diameter. It was 
gray-white in color, moderately firm to palpation, and the center of the mass 
exhibited a moderate amount of tissue necrosis which resembled pus grossly. The 
lesion was rather firmly attached to the cortex of the humerus, and when peeled 
off the underlying aspect of the humerus appeared pitted, but not osteoporotic. 
The medullary cavity appeared to be normal. The tumor itself appeared to be well 
encapsulated and could be separated from the surrounding structures without 
difficulty. The surgical and pathological reports indicated that the tumor had 
been completely removed. The x-ray report suggested medullary involvement 
was apparently a misinterpretation. Most of the tumor was made up of closely 
packed, small round cells of the kind expected with Ewing's sarcoma. In some 
areas the cells were swollen, with a water clear cytoplasm. In extremely rare areas 
these cells went on to the production of chondroid matrix and scant hyalin 
cartilage. Dr. Lent C.Johnson reported: "This then is a Ewing tumor which shows 
evidence of attempts at differentiation toward hyalin cartilage. Since these areas 
are extremely few in number and in an extremely scant portion of the tumor, the 
staff continued to regard such tumors as Ewing tumors." This tumor was paros
teal; the prognosis is much better in these than in Ewing's tumor arising inside 
the bone. On February 19, 1953, the patient was presented before a Tumor 
Board. The consensus of opinion was that amputation would be useless, and x-ray 
therapy wa recommended. Dr. Jesse T. Nicholson suggested Coley toxins. 

ToxIN THERAPY (Sloan Kettering XIV): Injections were begun at the Philadelphia 
Naval Hospital the next day, the initial dose being 0 .1 cc. of a l to 7 dilution. This 
cau ed transient headache but no fever. The 2nd dose, 0.2 cc. of a 1 to 7 dilution, 
was given into the tumor area causing a shaking chill about 30 minutes after 
injection, and a febrile reaction of 102°F. lasting about five hours , also considera-
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ble headache and malaise. Iajections were continued daily or every other day, 
increasing the dose by 0.1 cc. each time. These usually produced chills with 
febrile reactions of 101.2°F. to 103°F. The maximum rea.ction 104 .5°F. occurred 
on February 25, 1953. On that date, two distinct reaction curves occurred with 
chills. The first chill occurred about 50 minutes after injection, subsiding to 
normal in 6 1/2 hours. Five hours later, another chill occurred, with rapidly rising 
temperature and in an hour the maximum fever occurred, 105.6°F.; returning to 
normal 19 hours after injection. 

RADIATION GrvE Co CURRENTLY WITH FURTHER Tox1 THERAPY: After six doses 
had been given in a period of about a week, x-ray therapy was begun, 200 r being 
given to the right arm daily, to both proximal and distal arm segments through 
four ports , totalling 2400 r. (tumor dose) . On February 27, 1953, a dose of 0.5cc. 
was given, causing a febrile reaction of l 03° F. which returned to normal in about 
four hours . Due to the rather weakened condition of the patient no injections 
were given between February 27 and March 2, 1953, at which time 0.1 cc. of the 
l to 7 dilution was given, followed by chills one hour after injection, and a slow 
rise in temperature over the next three hours to a maximum of 103°F., returning 
to normal in another three hours. On March 3, 1953, 0.5 cc. (l to 7 dilution) 
caused a chill and febrile response of 104°F., l 1/2 hours after injection, the 
temperature returning slowly to normal in eight hours. On March 6, 1953, 1 cc. 
(l to 7 dilution) caused a febrile reaction of 104°F. about four hours after injec
tion, which slowly resolved to normal in the next ten hours . On March 11, 1953, 
0.6 cc. produced a febrile reaction of 104°F. in three hours , which resolved lo 
normal in another three hours. A total of 12 injections was given in 20 days . 

CLINICAL COURSE: The patient was examined in April 1953 and revealed consid
erable erythema over the area of the right deltoid from the x-ray therapy, but the 
skin did not break down. There was considerable limitation of motion of the 
shoulder joint and pain complained of in this area, and it was difficult to detect 
any tumor mass . Following resolution under combined toxin and x-ray therapy, 
no tumor mass was palpable, nor did it recur. However, due to the nature of his 
condition, the patient was separated from the Military Service. At the time of his 
discharge, his condition was very good. There was no evidence of disease. How
ever, he was placed on total disability compensation by the Veterans Administra
tion from April, 1953 until April l, 1954, at which time he was re-examined. Chest 
films were negative for metastases . Films of the right humerus showed that the 
4 cm. long superficial defect of the lateral cortex in the proximal humerus im
mediately below the greater tuberosity had been filled out by ossified periosteum. 
In this area the cortical layer of the humerus was thickened and projecting irregu
larly into the cavity. The radiologist added: "As compared withjuly 8, 1953, the 
new formation of bone mass has made some progress which, however, is only 
slight and reparatory in nature. There is no evidence of recurrence of sarcoma 
at this time ." The patient reported on May 7, 1954, that he was quite healthy, 
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having regained his trength and at lea t 10 pound in weight in the previous year 
and that he had grown half an inch. Hi weight was 152 pound , hi height 5 feet 
9 inche . He wa aga in examined in the Veteran's Hospital on ugu t 26, 1955. 
Chest films were e sentially normal. Films of the right houldcr howed the 
cortical defect in the proximal lateral urface of the humeru , but there had been 
no change. rinaly i and the hematology report were es entiall negative. The 
patient stated that he had lost 10 pound in weight in the previous five month 
and that he tired more eas ily. H owever, there were no palpable masse and no 
evidence of extension of disea e. He wa again een in the V. . Ho pita! in 
Phoenix , where a biop y of the humeru obtained on October 16, 1957, showed 
no tumor. He remained well until April 12, 1958, when he u tained a fracture 
of the right humerus through the area of the previou biop y, while playing 
basketball. On June 18, 1958, a new biopsy wa performed and internal fixation 
of the fracture wa done with two crew . Biop y at thi time showed no tumor. 
He was treated with a hanging arm cast until July 1, 195 , when he felt a udden 
snap in the arm while working. The fragment had pulled apart o a pica wa 
applied. On Sep tember 5, 1958, a new open reduction and bone grafting was 
done. Biop at thi time howed no tumor. In March 1959 there developed a 
draining o teom eliti of the right humeru and the plate and screws were 
removed . he patient wa readmitted to the V.A. Ho pita! in Phoenix on April 
4, 1959, for continued effort at treatment of the non-union of the humerus and 
o teomyeliti . He remained there until J anuary 4, 1960, when he was discharged 
apparent! well. However the o teom elitis recurred and finall on Augu t 2, 
1962, the arm wa amputated becau e of thi condition . Pathologic examination 
confirmed th ab en e of tumor. The patient moved to Cali fornia and obtained 
a job in a metal works. Hi only complaints were chronic sinusitis and " nervous 
tomach" (he moked) . H e remained free from recurrence and in good health on 

tober 17, 1973, al mo t 2 1 year after on et of hi tumor. 

COMMENT: This ca e ugge ts that patients who have received irradiation and 
excisional biopsie to the humerus shou ld be cautioned again t trenuous ball 
pla ing or oth r activitie of this type to avoid pathological fracture , osteomyelitis 
or po ible reactivation of the di ea e . 

REFERE E : 5; 82; 101 . 

CASE 4: Ewing' arcoma of the right tibia with ap
parent pulmonary meta ta e confirmed b micro
copic examination of the primary growth by Dr. 

J ames Ewing and the Bone Sarcoma Regi try Commit
tee (Ca e # 185) . 

PREVlO H1 TORY: R.W., female, aged 7 , of Toronto, Ontario, Canada. o 
d tai l w r recorded a to the fami ly and previou personal hi tory. Onset, in 
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December 1916, a swelling was noted on the mid- haft of the right tibia , which 
increased in size. On January 2, 1917, the child was brought to Dr. F.M .G. Starr 
of Toronto . At his time the tumor involved the proximal third of the tibia. X-ray 
examination suggested the possiblity of a bone cyst. 

SURGERY: Starr then performed an exploratory operation , curetted out some 
debris , wiped out the cavity with iodine and packed it. He then became suspiciou 
of sarcoma. This was confirmed by microscopic examination. Chest films sug
gested the possibility of pulmonary metastases , a there wa a shadow in the 
mediastinum. 

RADIATION: A number of x-ray treatments were given in January 1917, with 
temporary improvement but x-ray films of the chest showed a number of apparent 
pulmonary metastes. The patient was referred to Dr. William B. Coley by Dr. 
F. .G. Starr of Toronto on June 20, 1917, and was admitted to Memorial Hospi
tal that day. Further x-ray examination again showed what was believed to be 
pulmonary metasta e . She wa given three x-ray treatment over th chc t. 
Examination of the affected limb showed that the tumor involved the greater 
portion of the shaft of the right tibia . The patient had had an occa ional tempera
ture of 102°F. prior to admi sion, a symptom occasionally een in this type of 
tumor. 

TOXIN THERAPY (Tracy XI) Injections were begun by Coley in late June 1917, and 
were continued until Jul 26, 1917. No details are recorded as to ite , do age or 
frequency of the injections, but at this period he u ually gave intramu cular 
injections . 

SURGERY: As no marked improvement was noted , the leg was amputated at the 
juncture of the lower and middle third of the thigh, approximately eight month 
after onset. 

FURTHER TOXIN THERAPY: The injections were resumed a few days after the 
operation and were continued for nearly six months. The pulmonary metasta e 
disappeared . 

CLINICAL COURSE: The patient made an uneventful recovery. She remained free 
from recurrence or further metastases when last traced in 1927 , ten years later. 

REFERENCES: 5, # 185; 37, Ca e 20 ; 40, Ca e 6 ; 43 Ca e 7; 37 , pp. 525-528; 73. 
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CASE 5: Ewing's sarcoma of the right tibia, confirmed 
by microscopic examination by Dr. Fred W. Stewart of 
Memorial Hospital , following incisional biopsy (sau
cerization) (V 3656). 

PREVIOUS HISTORY: T.S., male, aged 30, of Laurelton, New York, born in Bel

gium, a purchasing agent. The family history was non-contributory. At 14 he had 

migratory arthritis and arthralgia, treated by prolonged bed rest, also onset of 

heart murmur de nova. That year he had a tonsillectomy. A third bout occurred 

at 21 with migratory polyarthritis. He was hospitalized for six weeks with bed rest. 

At 23 he had an acute dyspnea after a weight lifting feat, with collapse, and 

recurrence of a similar episode. In the next seven years he led a completely 

normal life, married and had a daughter. He had a moderately severe rectal 

fissure several years prior to admission which responded to treatment and did not 

recur. Onset about October 9, 1946, four weeks prior to admission the right leg 

began to ache. A local physician was consulted who prescribed salicylates without 

benefit. A moderate sized mass was then noted in the right mid-leg. X-rays were 

taken. A diagnosis of fibrocystic dysplasia and periostitis was made and the pa

tient was referred to Memorial Hospital. Examination on admission on November 

9, 1946, revealed a fusiform swelling of the proximal half of the anterior tibia. 

The swelling was of the same consistency as bone. X-ray examination showed a 

central lesion of the proximal end of the right tibia with mottled destruction of 

the cortex, fairly well demarcated. (Pre-operative diagnosis : polyostatic fibrous 

dysplasia .) 

SURGERY: On November 15, 1946, a curettage of the bone tumor was performed. 

The tissue was reported to be Ewing's sarcoma. A low thigh amputation was 

advised and performed on November 18, 1946. The post-operative course was 

uneventful, the mental attitude excellent. 

TOXIN THERAPY (Parke Davis XI If): lajections were begun on November 29, 1946, 

11 days after amputation, and 15 were given intravenously in doses of 1/4 to 2/3 

minim during the next 21 days . These caused chills except on two occasions , four 

evere; six moderate, three slight. Febrile reactions averaged 103°- l 04.2°F. (mini

mum 102°F., maximum 105.8°F.) On December 2, 1946, a medical consultation 

was held to ascertain whether toxin therapy might be contra-indicated in view of 

the history of rheumatic fever. The findings indicated "rheumatic heart disease", 

probably left auricular hypertrophy; mitral stenosis; compensation stage 1." It 

was decided to continue toxins but to watch the patient carefully every day. The 

final dose was given on December 20, 1946. The patient tolerated the reactions 

well. 

Cu ICAL COURSE: A small hematoma containing about 40 cc. of thin hemorrhagic 

erum was evacuated on December 20, 1946. The patient was discharged the next 
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day. His stump was in excellent condition when he returned for periodic examina
tions, and he was able to get about very well on crutches. A prosthesis was 
ordered about March 1, 194 7. 

FURTHER ToxIN THERAPY: He was readmitted on March 5, 194 7, and received a 
second course of 14 intr.avenous injection of toxins in doses of 1/80, 1/80, 1/60, 
1/50, 1/40, 1/20, 1/10, 1/8, 1/5, 1/3 , 2/3, 1, 1/4, 2, 21/2 minims . Severe chills 
occurred after three of the injections. Febrile reactions averaged 103° - 104.6°F., 
(minimum 102°, maximum 105°F.) Again the patient withstood the treatment well 
despite his rheumatic heart condition. 

CLINICAL COURSE: He was discharged improved on March 23, 194 7. He returned 
to work in April or early May, having obtained a suction cup prosthesis after 
attending the Rehabilitation Clinic at the Hospital for Special Surgery. It was 
noted on February 1, 1950 that he was walking extremely well with it. He worked 
full time at his former job, being on his feet seven hours daily. He was followed 
in the Bone Tumor Clinic at Memorial Hospital. In November 1959 he injured 
his left leg in an auto accident and was hospitalized in Queens General Hospital, 
Jamaica. His weight in 1962 was 170 pounds , his height being 6 feet, 1 inch. He 
was last traced in good health, with no evidence of sarcoma, injuly 1973,26 1/2 
years after onset. 

REFERENCES: 73 , 82. 

CASE 6: Ewing's sarcoma of the right fibula, 
confirmed by microscopic examination at Memorial 
Hospital and by the Bone Sarcoma Registry Commit
tee (Case #2279) . Dr. Fred Stewa~t reported as fol
lows: " This is one of those cases where it is impossible 
to decide between Ewing's sarcoma and a small spin
dle-cell osteogenic sarcoma. (The cells are distinctly 
spindle shaped, which favors the latter diagnosis , but 
distortion by curettage sometimes alters the appear
ance.)" On January 28, 1958, Stewart reviewed this 
case and reported : "One of three slides only shows the 
tumor from what I would have to say is a Ewing's 
sarcoma." In December 1959 the Armed Forces Insti
tute of Pathology reviewed this case, as registered in 
the Bone Sarcoma Registry, and reported as follows: 
"The staff would be inclined to interpret this lesion as 
a synovial sarcoma (or some similar type of encap
sulated undifferentiated soft tissue sarcoma) which is 
econdarily eroding its way into the underlying 

fibula. " (5) 
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PREVIOUS HISTORY: W.V. B., male, aged 14 , of Maplewood, ew Jersey. The 

patient's great-grandfather died of carcinoma of the stomach, a cousin of car

cinoma of the throat, but there was no history of bone tumors in the family. The 

patient had absces ed ears twice during his first year ; a tonsillectomy at four, then 

measles and chicken pox; at nine he had bilateral pneumonia . Onset, in October 

1937, he injured his right calf and knee while playing football. There were no 

external signs of injury and he went about his normal routine until a week later, 

when the right calf and proximal leg became swollen, warm and tender, but there 

was no redness . The temperature was l00°F. The boy was kept in bed for a week 

and the symptoms subsided. During the next eleven months four similar episode 

occurred at intervals of two to four months. with temporary swelling and pain, 

low-grade fever and local heat. In March 1938 the patient had mumps . X-rays 

taken by the family physician in September 1938 showed a tumor of the fibula and 

the patient was referred to Dr. Bradley L. Coley. At examination on admission 

to Memorial Hospital on September 14, 1938, there was a mild non-productive 

cough, but the chest pictures were negative. There was no weakness or anorexia, 

and no loss of weight. The breasts were slightly over-developed. Examination of 

the right limb showed no change in the contour of the extremity, no edema, 

tenderness, crepitus or deformity, no tenderness over the fibular head, no impair

ment of knee function and no regional node enlargement. 

SURGERY: An aspiration biopsy was made on September 14, 1938, but yielded 

only blood and fibrin . On the following day an incisional biopsy was made over 

the head of the fibula and the bone exposed . This appeared to be yellow, soft and 

necrotic, suggesting suppuration and an inflammatory lesion . The bone was 

curetted, zinc chloride applied, the wound was irrigated with Dakin's solution and 

then closed up tightly without drainage and the limb elevated. Stewart examined 

the curetted tissue and reported as above. 

RADIATION: The patient was given a course of high voltage x-ray therapy from 

September 20 to October 5, 1938, totalling 1200 r each to three ports over the 

right fibula, anterior, lateral and posterior, plus 1200 r through two ports, upper 

and lower. The final x-ray treatment was on October 5, 1938. X-rays taken on 

October 7, 1938 were reported as follows: "No change in these films . . . as 

compared with the previous view; with the exception that there may be some 

increase in the extent of the bone destruction." Further x-rays were taken on 

November 7, 1938, and the report showed that there was evidence of some slight 

bone regeneration. 

ToxIN THERAPY (Parke Davis Xfl!): Injections were begun on November 7, 1938, 

and 11 were given in 12 days , the first eight being intramuscular, in doses of 1 

to 11 minims, with one chill and average temperatures of 102° to 104.6°F. The 

maximum febrile reaction was l 05°F. after a dose of 8 minims given intramuscu

larly on November 12, 1938. The final three were given intravenously. 
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SURGERY: On ovember 21, 1938, after preliminary radiation and toxins , a resec

tion of the proximal half of the fibula wa performed. The perinea! nerve wa 

preserved and the dissection was apparently carried well beyond the tumor at all 

points . The resected tissue was examined by Stewan who reported : "Below the 

articular surface there is a large area which ha eroded through the cortex . . 

4 x 2 cm. The cor~ex is exposed in this region, disclosing the yellowish gray 

material. Along the superior margin of this area the bone is soft and a section is 

taken of this area . . . Pieces of muscle adherent to bone are not invaded by any 

neoplasm." The microscopic examination revealed no evidence of residual tumor. 

CLINICAL COURSE: The patient made a good post-operative recovery. No further 

toxins or x-ray therapy were given. He was seen periodically at Memorial Hospital 

and remained in excellent condition. He went into business for himself. He 

married in 1948 and two sons were born in 1950 and 1954. He was issued 

" preferred risk" life insurance in 1951 . His weight in 1952 was 150 to 155 

pounds, his height being 5 feet 10 inches . (He had been quite overweight and 

through dieting lost 15 to 20 pounds .) By 1970 he weighted 180 pounds. He 

remained entirely well and free from recurrence or metastases in January 1973, 

over 35 years after onset. 

REFERENCES: 5; 73; 82. 

Case 7: Ewing's sarcoma of the distal left radius with 

invasion of the adjacent muscles, confirmed by mi

crosopic examination (following extensive incisional 

biopsy) by the chief pathologist of Temple University 

Hospital, Philadelphia. 

PREVIOUS HISTORY: D.F., female, aged 7, of Longport, New Jersey. The family 

history was negative for malignancy and the previous personal history was non

contributory. The child had been apparently well until January 1954, when she 

sustained a pathological fracture of the distal end of the radius. An x-ray was 

taken which showed a small bone cyst in the fracture line. No particular attention 

was given to the "cyst". A plaster of Paris cast was applied at the Cooper Hospital 

in Camden, New Jersey. The limb was immobolized for six weeks with no follow

up x-ray study. The child remained free from disability until May 26, 1954, when 

she experienced an indirect trauma to the left forearm and wrist (it was twisted 

by a playmate), with an acute onset of pain. X-ray examination at the Einstein 

Medical Center in Philadelphia the next day revealed definite cystic formation : an 

irregular radiolucent area within the distal radial metaphsis. The area of bone 

replacement appeared to be slightly expansible in nature with some thinning of 

the overlying bony cortex in the lateral aspect of the distal radius. There was also 

noted an area of mottled radiolucency within the distal shaft of the radius proxi

mal to the area of cystic change with definite heaping-up of the overlying perios-
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teum and suggested onion-skin layering. There was also erosion of the medial 
aspect of the cortex of the distal radius . The patient was admitted to the service 
of Dr. Henry Sigmond at the Northern Division of the Einstein Medical Center 
on June 3, 1954. A complete bone survey and chest films were negative for 
metastases. The blood count showed hemoglobin 12.3 gm. , r.b .c. 3,670,000; 
w.b.c. 4 ,500; differential 43 poly., 57 lymph., 1 eosinophile; blood sedimentation 
rate 19; 7 mgms . per cc. Urinalysis was negative; the rectal temperature from June 
3 to 16, 1954 was l00°-lOl°F. 

SURGERY: An extensive excision was performed under general. anesthesia on June 
7, 1954, through a 10 cm. incision. A large soft tissue tumor approximately 5 x 
31 /2 x 1 cm. in diameter was found overlying the anterolateral aspect of the left 
radius, 5 cm. proximal to the radiocarpal joint, invading the pronator quadrator 
muscle which was adherent to the periosteum of the shaft. This massive tumor 
was removed in toto by subperiosteal resection and blocked excision. The remain
der of the periosteum of the shaft down to and including the cystic area was 
elevated, boggy, and was separated from the motheaten shaft by a somewhat 
yellow-white gelatinous material. There was no evidence of fracture of the shaft 
or distal end of the radius . A section of the periosteum with the attached gelati
nous material was also taken as a specimen. The bone under this area was also 
taken for biopsy. There was marked erosion of the lateral and distal end of the 
radius with hollowing-out into a cavity in the styloid area. The depths of this cavity 
produced a yellowish degenerated material. A plaster of Paris cast was applied 
from below the elbow joint down to and including the distal palmar crease of the 
left hand with the fingers free. 

RADIATION: X-ray treatment was given under the direction of Dr. J. Gershon
Cohen daily betweenjune 14 and 24 , 1954, through a 10 x 4 cm. portal away from 
the skin incision, 300 reach, totalling 2, 970 r delivered in l 0 days . The patient 
was seen in consultation by Dr. Henry L.Jaffe in New York onjune 16, 1954. He 
advised toxin therapy. 

TOXIN THERAPY (Sloan-Kettering XIV): Injections were begun by Sigmond on July 
15, 1954. The first course consisted of 14 daily injections given intravenously in 
doses of 1/100, 1/60, 1/50, 1/32, 1/10, 1/5, 1/2, 1, 2, 4, 6, 8 and 10 minims. 
They caused chills each time lasting l 0 to 60 minutes (average 30-35) and febrile 
reactions averaging 103.4°F-104.4°F. (maximum 105°F.). There was also nausea 
and headache and occasional abdominal pain . 

FURTHER RADIATION: A second course of x-ray therapy was given between July 31 
and August 7, 1954, totalling 2280 r . 

SECOND COURSE OF TOXIN THERAPY: Injections were resumed on August 31 , 
1954 , and were given daily for 14 days intravenously in doses of 1/100, 1/80, 
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1/50, 1/32, 1/10, 1/5, 1/2, 3/4, 1/2, 4, 6, and 8 minim . The fir t do e cau ed 
no reaction at all, the other causing chills lasting 30 to 160 minutes (averaging 
being 80-120 minutes) and febrile reaction averaging l 03.2°F- l 04.6°F (max
imum l05°F.), also neausea and headache. 

FURTHER RADIATION GrvEN Co cuRRE TLY WITH FURTHER Tox1 THERAPY: A 
third course of x-ray therapy was given daily between October 4 and 14, 1954, 
totalling 2280 r. This· was administered concurrently with a third cour e of toxin 
injection given daily between October 5 and 15, 1954 , in doe of 1/80, 1/50, 
1/20, 1/10, 1/5, 1/2, 1/3, 4, 6 and 8 minims, causing febrile reactions averaging 
lOl.8°F (maximum l05°F.), also nau ea and headaches. It was noted on October 
15, 1954 that x-rays of the radius showed some bone regeneration. Up to that 
time there appeared to be no local change in the condition of the affected bone. 
A fourth course of 14 injections wa given intravenou I between November 30 
and December 13, 1954, in doses of 1/80, 1/50, 1/20, 1/10, 1/5, 1/2, 1, 2, 4, 
6, 8, 10 and 12 minims . Again there was no reaction to the initial dose, others 
cau ed chills lasting 77 to 150 minutes (averaging 100-130) and febrile reaction 
averaging 102°F.-103°F.(maximum 104°F.) and nau ea, headache, photophobia 
and abdominal pain . 

Injections were resumed on February 8 , 1955, the fifth course con i ting of 14 
injections given daily intravenou 1 in do es of 1/80, to 16 minim , with chill 
averaging 113-125 minutes (maximum l 0 minute ) and febrile reaction averag
ing l03°F.-l03.4°F (minimum l01.2°F, maximum 104.°F.) 

Injections were resumed on April 26, 1955, after a rest period of two months, (the 
sixth cour e) and were given intravenou ly in doses of 1/80 to 16 minim for 14 
day . The febrile respon e averaged l02.4°F - l03°F. , and there wa al o transient 
nausea, headache, and abdominal pain . 

Cu ICAL COURSE: In reporting on the case in May 1962, igmond wrote: "The 
repeated admi ion to the ho pita! for toxin therap did not interfere eriously 
with the normal life of this child. The general nutrition remained good and there 
was no apparent emotional instability." Repeated x-ray examinations of the left 
forearm, wrist, hand and chest showed no evidence of recurrence or metastases 
of the Ewing's sarcoma. However, the irradiation cau ed ce sation of growth of 
the radius while the ulna continued to grow and became 5 cm. longer than the 
radius. In 1962 the left arm was l 0 cm. shorter than the right. In addition to the 
skeletal deformity, the skin of the forearm over the dorsum and radial surface was 
quite mottled with marked atrophy and some loss of fun tion of the muscles 
supplying the hand. These change were due to the heavy irradiation (7,530 r) . 
A bone graft wa con idered but it wa decided that an bone surgery would be 
difficult through such devitalized skin. A plastic operation was then done on the 
wri t as the first stage in rehabilitation . 
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PLASTIC SURGERY: An abdominal pedicle graft was applied in two stages in August 
and September 1959, the irradiated skin being excised. By February 13, 1960, the 
skin had healed well and a trough palmar splint was applied to maintain the 
wrist-hand relationship and overcome the radial deviation tendency. 

CLINICAL CouRsE: The patient began to become obese prior to puberty, possibly 
as a neurotic reaction to her crippled left hand. At 121 /2 years, she weighed 17 5 
pounds. By April 1962 she weighed 230 pounds. Within the next year reconstruc
tive surgery of the left forearm and wrist was performed but without much success 
in improving the deformity resulting from irradiation; her weight declined to 
about 185 pounds. She obtained a clerical job prior to 1967, and by 1970 was a 
computer programmer. Her weight at this time was over 225 pounds. She re
mained in excellent health on February 15, 1973, 19 years after onset. 

REFERENCES: 82. 

CASE 8: Ewing's sarcoma of the right fourth metatar
sal, confirmed by microscopic examination of the re
sected bone by Dr. Fred W. Stewart on October 16, 
1951 (51-15218). (Previous aspiration material had 
been regarded as reticulum cell sarcoma.) 

PREVIOUS HISTORY: R.P., female , aged 16, of Bayonne, J. The family history was 
negative for familial disease. The patient had had the usual diseases of childhood. 
She broke her wrist in 1939, with no residual disability. Menses began at 14, were 
irregular (30 to 60 days) the flow lasting four days. Onset, in March 1949, without 
known trauma, the patient began to have a sharp, steady throbbing non-radiating 
pain on the dorsum of her right foot; soon afterwards a swelling developed in this 
area. Pain was increased by walking, relieved by rest. A local physician was 
consulted who advised rest and soaking for "arthritis" . This caused the pain to 
disappear in five days . o x-rays were taken. Four such episodes occurred in a 
period of eight months. The patient treated each of these by rests and "soaks". 
The local physician was again consulted on November 15, 1949, and x-rays were 
taken by Dr. W.W. Maver of jersey City, revealing a destructive lesion involving 
half the shaft of the fourth metatarsal in its distal portion, and including the 
medullary, cortical and periosteal portions of the bone. On the lateral aspect of 
the involvement sun-ray areas of periosteal proliferation were noted. On the 
dorsal and toward the medial aspect the cortex had broken through and elevated, 
with fairly extensive new bone formation. Maver regarded it as a low-grade 
osteogenic sarcoma or an atypical Ewing's sarcoma. The patient was admitted to 
Memorial Hospital on November 30, 1949. Examination revealed a very slightly 
diffuse non-pitting swelling over the fourth right metatarsal (dorsum). The area 
beneath was tender to moderate pressure. There was no swelling or tenderness 
on the plantar surface. The provisional diagnosis of Dr. Bradley L. Coley and Dr. 
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Fred W. Stewart based on mears obtained at aspiration biopsy was either reticu
lum cell sarcoma or Ewing's sarcoma. 

ToxI THERAPY (SKI XIV) GIVE co CURRE TLY WITH RADIATIO : Injection were 
begun on ovember 30, 1949, and 12 were given in 13 day . The initial do e was 
1/80 minim which was increased to 2 minims as follows: 1/80, 1/30, 1/20, 1/5, 
1/2, 1, 1 1/2, I 1/2, 2 , 2, 2. These produced febrile reactions averaging 104°F. 
(minimum 102°F. from the fir t mall dose, maximum 105.8°F. from the third 
injection). Chills occurred after each injection lasting 25 to 30 minute , with 
headaches , sometimes severe, and sweating. X-ray therapy was begun the day 
after the toxins and was given daily between December land 13, 1949 (250 K.V., 
300 reach), over the dorsal aspect of the right foot. The total tumor dose at 3 
cm. depth wa calculated at 2850 r, the skin dose a 3300r. The patient responded 
atisfactorily to this combined therapy. 

CLINICAL COURSE: She was discharged home on December 13, 1949, and readmit
ted for further treatment on February 9. 1950. Durin that interval she had been 
in good health . Examination on readmission showed x-ra changes of the dorsum 
of the right foot. 

FURTHER ToxIN THERAPY: Injections were re umed on Februar·y 9, 1949 and were 
givendailyintravenou lyforl3days indose ofl/60, 1/60, 1/20, 1/10, l/5 , 1/2, 
3/4, 1 1/2, 2 1/2, 3 1/2 , 4 1/2 , 5 1/2, minim . All except the initial dose caused 
febrile reactions averaging 103.8°F to 104.4°F. (minimum 103.4°F. maximum 
I 04.8°F.). Severe chills occurred after 10 injections, moderate chill after the last 
two. 

Cu ICAL Co RSE: The patient was discharged home on February 22, 1950. She 
was seen on April I 0, 1950. The condition of the foot was excellent. There were 
practically no residual sign of radiation therapy. Palpation revealed no swelling, 
no tenderne sand there wa no 1 mphadenopathy. Frequent x-ray examinations 
were made and showed that a favorable re ponse had occurred to combined x-ray 
and toxin therapy. Within a few month the involved bone had lo t the character
istic appearance of a malignant neoplasm and appeared to be fibrotic. Thi 
improvement continued until March 1951 when a small fuzzy area could be een 
near the superficial cortex. Thi area lowly increased in size during the summer, 
but the patient remained ympton-free, except for her u ual mild menstrual 
irregularity (i.e. relative amenorrhea on occasion), and she gained weight. About 
September 1, 1951 she first noticed mild pain and swelling of the foot after 
prolonged activit . Further x-ray examination howed that the fuzzy area had 
lowly increa ed in ize o that by September 24 it wa approximately 1 cm. in 

diameter. There wa no oft part involvement. The patient was readmitted lo 
Memorial Hospital on October 1, 1951 . She appeared to be very well-nourished 
and well-developed. There wa slight a ymmetry of the feet , with evidence of 
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radiation changes over the dorsum and lateral aspect of the right foot. There was 
a palpable osseous swelling measuring 2 X 4.5 cm. over the distal portion of the 
fourth metatarsal. An aspiration biopsy was performed that day, but only blood 
and questionable tissue was obtained. 

SURGERY: A resection of the fourth metatarsal was performed on October 4, 1951, 
with inlay of bone graft from the rib . A pathological report on the resected bone 
was Ewing's sarcoma. On November 22 , 1951, the right leg was amputated 8 cm. 
below the tibial tubercle. · 

CLINICAL COURSE: The postoperative course was uneventful. The patient was 
discharged five days after amputation. The incision healed per primum. She was 
fitted for a prosthesis three months later. Within two months she was quite expert 
with it, had no difficulty and was able to dance and walk remarkably well. She was 
able to do everything other girls her own age can do, including a job as secretary. 
Physical examination on July 7, 1952 revealed a well healed, weH tailored, well 
proportioned knee stump which seemed to be taking the stress of the prosthesis 
beautifully. The patient was seen periodically in the Bone Tumor Clinic and 
remained without symptoms, when she suddenly developed severe pain in the 
right side of the chest requiring sedation. Films were made on November 13, 
1953, and disclosed a lesion apparently arising in the rib (cancelous destruction 
of the rib), probably arising within bone and compatible with secondary bone 
involvement, from a subpleural or a lateral pulmonary metastasis. Examination 
of submitted films showed a 2 cm. nodular density in the mid-lung field, and an 
oval 10 X 4 cm. density, and there was a slight flattening of the right leaf of the 
diaphragm with pleural reaction filling the right costophrenic angle. "Conclu
sion: Nodular deposit right lung, consistent with metastasis. Pleural reaction 
possible with a metastatic deposit on the right, as described." 

RADIATION: Deep x-ray therapy (2000 r) was given ending November 19, 1953 . 

Toxrn THERAPY (SKI XIV): The patient was readmitted on December 3, 1953, 
and injections were given daily for 12 days intravenously in doses of 1/60, 1/20, 
1/4, 1/2, 1, l 1/2, 2, 3, 4 1/2, 6 1/2, 9 and 9 minims. These caused febrile 
reactions averaging 103°-104°F. (maximum 104.4°F, and minimum l00.4°F.) with 
chills lasting 30 minutes or less. There was some dyspnea during the reactions 
from the larger doses, also pain in the leg and headache. 

CLINICAL CouRSE: Chest films taken on December 15, 1953, the day the toxins 
were stopped, showed that there had been marked regression of the subpleural 
soft mass and some evidence ofreossification of the destructive lesion in the right 
sixth rib, mainly by irregular periosteal new bone production. "Conclusion: 
Regression in costal and subpleural metastasis." Further chest films taken by Dr. 
T. Arthur Pearson on February 16, 1954, revealed "no evidence of pulmonary 
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parenchymal metastases". Both lung fields were clear. The diaphragm, costoph
renic angles, heart, aorta, trachea, mediastinum, and visualized osseous struc
tures were unremarkable. Physical examination on February 16, 1954, by Coley 
was practically negative. The skin over the area which had been irradiated on the 
right chest wall was beginning to lose its tan. The patient had no symptoms even 
on deep breathing. She gained weight, felt well and returned to work as a book
keeper. She was seen at intervals by Coley and later by Dr. Norman Higinbotham 
who found no evidence of disease. She remained in excellent health in January 
1973, almost 24 years after onset of the primary and 29 years after recovery from 
the metastatic lesions . 

COMMENT: This case is one of the very few who developed metastases to whom 
further toxins as well as radiation was administered . The result suggests that such 
combined therapy may be far more effective in gaining permanent control of the 
disease than further x-ray therapy alone. 

REFERENCES: 73; 82. 

CASE 9: Recurrent Ewing's sarcoma of the metatarsal 
bones of the left foot, confirmed by microscopic ex
amination after incisional biopsy (Mayo Clinic) . 

PREVIOUS HISTORY: B.B.B., male, aged 17. The family history was essentially 
negative. The patient had had the usual diseases of childhood, but no serious 
illnesses or injuries prior to onset. He developed a painless mass on the medial 
aspect of the left foot in September 1952; the foot was everted in walking. X-rays 
taken at this time were negative. Arch supports were prescribed . 

SURGERY: Two weeks after onset, a tumor was removed from the medial aspect 
of the left foot. The diagnosis was not recorded. 

CLINICAL COURSE: The patient was told not to worry and no further treatment 
was given. The growth recurred 20 weeks later. 

FURTHER SURGERY: The recurrence was biopsied four weeks after it developed. 
The diagnosis was "high grade sarcoma, probably Ewing's , involving metatarsal 
bones left foot (especially navicular)." On August 20, 1954 a second incisional 
biopsy was performed at the Mayo Clinic and was reported "Ewing's tumor left 
metatarsal navicular." The left leg was amputated at the junction of the middle 
and upper thirds that day. 

ToxIN THERAPY (S. K. I. XIV): Injections were begun on September 12, 1954, 13 
days after amputation and 16 were given intravenously in doses l/80, 1/50, 1/20, 
l/10, 1/10, 1/5, 1/2, 1, 3, 6, 9 , 12, 15 minims. These caused febrile reactions 
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averaging 102.6° to 103°F. (minimum 101°, maximum 103.6°F.) . Two additional 
courses of 14 injections each were given by the family physician, using similar 
dosage schedules and producing similar reactions . 

CLINICAL CouRsE: There was no further recurrence. The patient obtained a 
prosthesis and made an excellent adjustment to it. He finished hi education, 
obtained a job in a bank and in 1963 married . Two healthy sons were born , in 
1964 and 1965 and another child in 1968. The patient remained asymptomatic 
and in excellent health in October, 1973 working regularly. This was 21 years 
after onset. 

REFERENCES: 72; 82. 

34 



SERIES B: INDETERMINATE SUCCESSES, BRIEF ABSTRACTS, 
14 CASES 

These ca es were formerly cla ified a Ewing' arcoma but were not 
included in Serie A becau e the pathological, x-ray or clinical material i una ail
able for review, or becau e after review by the Armed Forces In titute of Pa
thology, the former diagno e were revi ed or que tioned or because the patient 
were traced less than fiv years. The bone involved in thi Series are: Femur, 4; 
humeru , 1; tibia , 3; fibula, 2; clavicle, 3; metatarsal, I . 

Years Traced 

After On et 

I. W. B. COLEY: A.G., male, aged 18; extensive Ewing' sarcoma lower 
two-thirds of shaft of left femur , extensive meta tases pectoral and ili
o lumbar regions ; (no slides availab le for review) ; onset ovember 1901 ; 
lost weight, g neral health deteriorated; exploratory incision , pecimen 
removed February 5, 1902; amputation refu ed; x-ray therap to thigh 
more or less cont inuously for I 0 mos.; gained 20 pound in weight; 
December 1902, meta ta is iliolumbar region involving ilium (re
troperitoneal origin); February 1903: toxin (Buxton I), 86 i.m. and i.t. , 
in 5 month ; within 4 wks. retroperitoneal tumor softened and broke down, (drain
age established surgfrally, over I pint necrotic tumor tissue vacuated); 
wound continued to drain well through large tub , healed in few weeks 
except for small sinu (remained open a year); complete regres ion all growths; 
sinus in leg remained for several years, al o marked thickening of bone; 
repeated curettings showed no evidence of arcoma; well I 0 yr . except 
for radiodermatiti on thigh and pectoral region; March 1912 developed 
x-ray cancer (epithelioma) in pectoral region, excised week after on et; 
fall 1912 very large ulcerating area (epithelioma) on irrad iated leg 30 X 
30 cm.; marked deterioration in general health, portion removed; 12 
more do e toxins, no apparent effect; very strong radium ointment given 
in large do e to overcome very foul odor (no effect)· I dose colloidal 
copper injected; January 2, 1913, finally consented to amputation; a week 
later metasta es to lung and apparently to perineum; no evidence Ewing 's 
sarcoma al death, January 6, 191 3. Detailed history and pathologi al re
ports are of pecial intere t, ee below. (20, Case XXII; 23, Case III ; 24; 
31; 34, Case 41; 37, Case 4 in text, Ca e 27 in Table 7· 40, p. 13.) 

over 11 yrs. 

2. W. B. COLEY: J.P.W., male, aged 35; round cell arcoma involving distal 
right femur; (sections unavailable for review) ; onset of pain spring, 1906; 
amputation 6 months later; toxin (Tracy X) begun a soon as wound had 
healed, given 6 month ; no further evidence di ca e; well 23 yr . then 
health fai led; died June 14 , 1929, ga tric carcinoma. ( ; 36; 37; 40; 82) 

3. W. B. COLEY: HJ. , male , aged 22; original diagno (to 1959) round cell 

23 yrs. 
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Years Traced 

After Onset 

sarcoma or Ewing's sarcoma proximal left femur; 1959 diagnosis : A.F.I.P. 
report: "undifferentiated round cell sarcoma, in which the round cells are 
much too large for a Ewing's tumor, and do not have the cytologic 
patterns expected with a reticulum cell sarcoma. In some rare areas there 
is a vague hint that should the cell have had a chance to differentiate, they 
would have produced small amounts of chondroid or myxochondroid 
material. Therefore Ewing's sarcoma is believed unlikely and reticulum 
cell sarcoma is deemed to be the more probable guess ." Onset of pain 
February 1909; physiotherapy; 1st operation February 1909: tumor chi
selled away; 20 days later toxins (Parke Davis XII) i.m., no marked reac
tions; did not prevent recurrence; under continued injections some diminution 
(temporary); hip-joint disarticulation December 23, 1909, 10 mos . after 
onset; (tumor 12 X 7 cm. , large area necrotic, contained leukocytes) ; toxins 
resumed (more potent Tracy XI) for 4 wks.; no further recurrence; obtained 
prosthesis to which he adjusted very well; resumed work; remained well , 
developed diabetes mellitus , 1937; cholecystectomy, appendectomy 
1950: transurethral prostatectomy 1951 (benign prostatic hyperplasia) ; 
over the years a perinea! fistula in ano, of which he had many, would 
become infected, would drain and close; stump from time to time drained 
small quantity sanguinous material; 1957, low back pain attributed to 
lumbosacral arthritis; early 1958, pain, dyspnea due to coronary heart 
disea e, attack steadily worse; March 31, 1959, acute myocardial infarc-
tion; progressed well except for continued severe angina pectoris second-
ary to ischemic heart disease; another myocardial infarction proved fatal 
September 10, 1965. (5; 36; 37; 39; 40; 43; 73; 82; 93; 94) 56 1/2 yrs . 

4. WILLMOTH: male, aged 28; round cell sarcoma of upper femur (no slides 
available for review); onset July 1909; exploratory operation 3 months 
later revealed tumor 10 cm. long; specimen removed; toxins (Tracy XI) 
begun immediately after operation, given 3 months; complete regression, 
normal limb; no further evidence disease; alive and well when last traced 1925. 
(33 ; 37; 40) 16 yrs. 

5. MACHID: J.B., male, aged 24; inoperable round cell sarcoma of humerus 
(no lide are available for review), with pathologic fracture and apparent 
pulmonary metastases; onset, September, 1917; following severe shoul
der train; con iderable weight loss; February 1918, explored; large 
quantity gelatinous material, pus, blood evacuated; condition regarded as 
hopeless; toxins (Tracy XI) begun March 1918; dose increased, severe 
reactions, given 4 months, stopped for 3, resumed with intervals of rest 
until August 1920 (la t part weekly); site: at first i.m. in abdominal wall, 
arm, " working concentrically toward center;" 1 month after toxins 
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Year Traced 

After Onset 

stopped pain in shoulder; incision, drainage cup of clear "pus"; toxins 

resumed; total duration 21/2 years; pathologic fracture hea/,ed, but shoulder was 

ankylosed; no further evidence disease in humerus or lungs; returned to work 7 

months after toxins were begun; no serious illness, in good health until 

sudden death, coronary thrombosis, August 12, 1950. (5; 36; 37; 40; 42; 

43; 82) 32 Yrs. 

6. MATAG E: Male, aged 16; recurrent round cell sarcoma distal right tibia 

metastases in groin; (no slides available for review); onset 1901 , following 

contusion to right tibia; primary removed at operation; recurrence within 

a few months, involving overlying soft tissues; early February 1902: tox

ins (Buxton VI formula made by Matagne); in thigh for 2 months; ampu

tation April 1902; metastasic nodes in groin remo ed; no further evidence 

disease; in excel/,ent health, developing nonnally 1905; cited as a permanent 

result 1953 . (69; 70; 71). over 4 yrs. 

7. FERcuso : Male, adult; round cell sarcoma tibia; ( ections not available 

for review;) incisional biopsy; toxins (Buxton VI); comp/,ete regression: well 

and free from disease I 906. (20; 42; 73) over 10 yrs. 

8. W. B. COLEY: J. H., male, aged 36; round cell sarcoma right tibia; ( ec

tions not available for review;) qnset July, 1905; unable to work after 

December 3, 1905; incisional biopsy 7 months after onset; toxin (Buxton 

VI) begun April 19, 1906; 48 in 21/2 months, moderate reactions; x-ray 

( l 0) given during latter part of toxin therapy; some infection in or near 

wound before and after toxins were begun; complete regression, no further 

evidence disease; alive and well when last traced, 1917. (42; 73) 12 yrs . 

9. WALTON & COLEY: Female adult; inoperable round cell sarcoma right 

fibula; (sections not available for review); onset March 1894; general 

health rapidly failed; amputation refused; toxins (Buxton VI) deeply into 

tumor, reactions 104° - l06°F.; softening apparent in 6 weeks, slight dis

charge; curettage, profuse hemorrhage, week later offensive hard black 

substance removed; complete regression; no further evidence disease; traced well, 

no disability, 1905, considered to be 1st case in which limb was saved by use of 

toxin therapy for a round cell sarcoma. (18; 41 ; 42; l 02) 11 1/2 yrs . 

10. LLOYD: Female, aged 23; round cell sarcoma distal fibula; (sections not 

available for review); osteomyelitis; onset apparently followed typhoid 

fever; amputation refused;June 27, 1895, fibula resected; tumor involved 

soft tissues, adjacent tibia, ankle joint, wound suppurated; toxins (Buxton 
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Years Traced 

After Onset 

VI) 12 or 15 in 3 weeks; complete regression; considerable ankylosis of ankle 
joint; traced well 1900. ( 19; 63) over 5 yrs . 

11. W. B. COLEY: J. W. H ., male , aged 34; round cell sarcoma left clavicle; 
( ections not available for review) ; onset shortly after trauma; total exci
sion clavicle May 18, 1908; toxins (Tracy XI) begun 13· days later; consid
erable infiltra tion whole lower cervical region (recurrence or incomplete 
removal); this gradually cleared up under toxins given in pectoral muscles (80 i.m . 
in 18 months); returned to work 31/2 months after first dose , gained 26 
pounds; no further evidence disease; in excellent health , worked steadily; died 
May 4, 1933, grippe, chronic myocarditis with dilation, renal complica-
tions . (5; 8; 30; 35; 37; 39; 42; 82; 99) 25 yrs. 

12. FREEMA : H.L.S ., male, aged 23; inoperable round cell sarcoma clavi
cle; ( ections not available for review); metastases in neck, deltoid ; frac
tured scapula and clavicle February 1907; by April 1908 supraclavicular 
adenopathy present; 2nd injury June I 908; shortly thereafter rapidly 
growing tumor over clavicular region extending to spine, metastases in 
neck and deltoid region ize of man's fist; later became a fungating mass; 
bedridden 4 week , 14 lb . weight loss ; inci ional biopsy, totally inopera
ble; July 17, 1908: toxins (Tracy XI) given aggressively combined with 
x-ray; marked improvement in 6 weeks, tumor masses regressed 50%, much softer; 
returned home; evere hemorrhage from necrosing tumor required inter
scapulothoracic amputation; complete recoveiy, no further metastases; traced 
well 1917. (35; 42) 101 /2 yrs. 

13. W. B. COLEY: 1.M.V., male , aged 18; round cell sarcoma clavicle; (sec
tions not available for review) ; severe trauma and strain prior to onset, 
fall 1909; total excision clavicle ovember 22, 1909; toxins (Tracy XI) 
begun week later, given i.m., 4 months ; no recurrence or metastases; served 
in Army, World War I, drove racing cars thereafter; married 1921; daugh
ter, son born 1925, 1928; in good health until 1945; then pulmonary t.b., 
with cavitation; ho pitalized 3 year , finall y recovered 1955; well except 
for ymptoms of prostatism beginning in 1960; duodenal ulcer 1960, 
re ponded to treatment; J anuary l 9p5, basal cell carcinoma of face ex
cised; February 1965, duodenal ulcer reactivated; December 1965, gen
eralized abdominal tenderness and distre s, ome di tention, much gas, 
enlarged liver, ome difficulty in urinating; hospitalized, thorough work 
up for suspected carcinoma of colon revealed only hiatus hernia , duode
nal diverticulum, al o diverticulosis of the colon; April 1968, cholecystec
tomy for chronic cholecystitis with cholelithiasis ; also had emphysema 
and chronic pyelonephritis ; traced well 1973. (5; 33; 37; 40; 42; 82) 
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Years Traced 

After On et 

63 yrs . 

14. W. B. COLEY: Mrs. E. W. M., female, aged 22; round cell sarcoma 
metatarsal; (sections lost) ; onset May 190 l ; amputation 3 months later; 
toxins (Parke Davis IX) begun shortly after operation, given 8 months; 
complete recovery; had three children; well 32 years; then rheumatoid arthri
tis hands; died in sleep, cerebral hemorrhage, 1945. (36; 37; 42; 82) 

44 1/2 yrs. 
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CASE 1: Small round cell arcoma of the femur, in
volving the distal two-thirds of the shaft with extensive 
metastases in the pectoral and iliolumbar regions , 
confirmed by microscopic examination by Dr. E. K. 
Dunham, Professor of Pathology at Bellevue Medical 
School and Dr. B. H. Buxton, Professor of Experimen
tal Pathology. 

PREVIOUS HISTORY: A.G., male, aged 18. The family history was non-contribu
tory . Onset, a welling was first noticed in the lower portion of the left femur in 

ovember 190 I . This gradually increased in size, the patient lost weight and his 
general health deteriorated. He was admitted to Memorial Hospital February 5, 
1902, and at this time there was a fusiform tumor extending from the condyle 
of the left femur to the junction of the middle and distal thirds. 

SURGERY: An exploratory incision under ether was made and a specimen 
removed. Amputation at the hip-joint was strongly advised but refused . 

RADIATIO : X-ray therapy was tried entirely as an experiment, four expo ures a 
week being given for a month, at the end of which time the circumference of the 
tumor had decreased 2.5 cm. The treatment was discontinued for two weeks, 
during which time the tumor increased nearly 2.5 cm. It was then resumed , and 
at the end of another month the circumference had again decreased 2.5 cm. X-ray 
therapy wa continued during the summer and fall until December 1902. At this 
time the mea urements of both legs were the same. The patient gained 20 pounds 
in weight during treatment. 

FURTHER SURGERY: There was still ome thickening of the lower femur and the 
old sinus had never healed . Thi was enlarged under ether and carefully curetted. 
Examination showed no evidence of sarcoma. 

Cu ICAL COURSE: Towards the end of December 1902, a metastatic tumor devel
oped in the left pectoral region. Thi grew rapidly until it was 8 cm. in diameter. 

FURTHER SURGERY: The lesion was partially removed under general anesthesia on 
February 4, 1903. It was very soft and highly vascular. 

Cu ICAL COURSE: Shortly thereafter there developed a much larger metastatic 
tumor I 0 by 13 cm. in diameter, in the iliolumbar region involving the ilium. This 
was firm in consistence, and apparently of retroperitoneal origin and was re
garded as entirely inoperable. o x-ray treatment was given to this tumor. 

Tox1 THERAPY (Buxton VI): Injections were begun by Dr. William B. Coley on 
Februar 12 , 1903, and 86 were given in five month , ending July 25, 1903 in 
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doses ranging from 2 to 20 minims. The maximum febrile reaction was 103 .5°F. 
Within four weeks after the first injection the large tumor in the iliolumbar region 
began to soften and break down. As soon as fluctuation became well marked at 
the end of two months, drainage was established by an incision over the upper 
dorsal surface of the ilium, over a pint of necrotic tumor tissue being evacuated. 
A large tube was kept in the wound which continued to drain well, and then 
healed in a few weeks except for a small sinus which remained for about a year. 

CLINICAL COURSE: The ·growth in the iliolumbar region regressed completely and 
although the tumor in the leg had also apparently disappeared, there remained 
a marked thickening of bone and the sinus leading to the broken-down area 
persisted for several years. Examinations of several curettings failed to show any 
further evidence of sarcoma. An x-ray examination made early in 1912 showed 
the presence of an extensive sequestrum. (For photographs of the patient, x-ray 
pictures and microphotos see 31, p. 100). Coley stated: "The patient went on to 
apparent cure and remained well over ten years ." (31) Aside from the persistent 
x-ray dermatitis in the lower and anterior portion of the thigh, there was also 
some x-ray dermatitis in the pectoral region. He was presented before the New 
York Surgi \ Society on ctober 10, 1908, in perfect health. It was noted, 
however, that some thickening of the femur had persisted. He was again pre
sented before this society on May 8, 1912. Three weeks later Coley noted a small 
tumor the size of an olive which had just developed in the pectoral region at the 
site of the x-ray dermatitis . The following week the growth was removed and 
examined by Dr. James Ewing who reported: "The tumor of the skin proves to 
be an epithelioma. It is primary in the place it is found and has nothing to do with 
the sarcoma of the femur." (This was the first x-ray cancer this man developed.) 
Coley added: "The patient remained well during the summer, but in the latter 
part of October 1912, when I saw him again, I found a very remarkable change 
had taken place in the old dermatitis on the lower part of the thigh. There was 
a very large ulcerating area, fully 2.5 cm. in diameter which showed unmistakable 
evidence of malignant degeneration, the discharge having the foul odor charac
teristic of epithelioma. The ulceration rapidly extended until it covered an area 
fully 30 x 30 cm., and it was constantly increasing in thickness . The general health 
of the patient also became greatly deteriorated." The appearance of the surface 
of the tumor was characteristic of tumors originating in old x-ray burns. The 
disease apparently originated in the skin and subsequently involved the deeper 
structures; this was confirmed by x-ray examination. A portion of this tumor was 
removed under cocaine and was examined by Drs . William H. Welch, James 
Ewing, and William C. Clark. (For complete reports see 31, p . 100.) Coley advised 
amputation of the leg, but failed to get the patient 's consent. 

SECOND COURSE OF TOXIN THERAPY (Tracy XI): As the patient was anxious to have 
the toxins resumed, 12 intramuscular injections were administered between 
November 18 and December 15, 1912, in doses ranging from 0.5 to 5 minims. 
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They had no apparent effect upon the progre of the disease. 

FURTHER RADIATIO : During ovember and December the surface of the tumor 
was treated with large doses of very strong radium ointment, in the hope of 
overcoming the very foul odor of the discharge. o effect was noted. He was also 
given one injection of colloidal copper. 

FURTHER SURGERY: The general condition grew steadily worse and the patient 
finally consented to amputation, which was performed onjanuary 2, 1913, under 
nitrous oxide gas and oxygen . The entire operation, including clo ing the wound , 
took 13 minutes and the patient made a very good post-operative recovery. 

CLINICAL COURSE: About one week after the amputation metastases developed in 
the lung, and apparently also in the perineum. The disease progressed rapidly. 
Death occurred on January 16, 1913, over l l years after onset. 

The amputated specimen was further examined by Ewing who reported as 
follows: "Case of G., April 23, 1913. Tumor of the femur. Specimen con ists of 
a leg amputated through the upper third of the thigh. The skin is absent over the 
anterior and lateral surfaces of the region of the knee-joint for a distance of 20 
c.m., and in its place is a hard modular growth, pale in color and spotted here 
and there with ecchymotic areas varying in size from a pin point to 4 and 5 cm. 
in diameter, and small ulcerating areas (0.5 to 1.5 cm.) containing white cheesy
like material. 

"On vertical section the tendon and lower portion of the rectus femoris, 
to within 2 cm. of the patella, i replaced by a tumor mass for a distance of 15 
cm. This mass appears quite separate from the periosteum of the femur, a layer 
of fat being interposed. At its widest point it measured 6 cm. Its upper surface 
is covered with skin and subcutaneous fat, but the remaining portion has broken 
through the integument and produces an ulcerating area which is seen on the 
urface of the limb. The surface of this mass is smooth, white, and glistening. 

" At the point of amputation the diameter of the femur is not increased and 
the compact bone appears to be normal; the medullary cavity contains a reddish
brown marrow. In the lower third of the bone, it measures about 7 cm. in 
diameter and the medullary cavity has entirely disappeared; the compact bone is 
atrophied, in places being only a shell . Where the normal marrow cavity ends, 
there is a small deposit of cancellous bone; just below this, there are two bone 
cyst , measuring 0.5 and 1.5 cm. in diameter and lined with a glistening mem
brane. Extending from the cancellous bone, posterior to the cysts, is a mass of 
ivory-like compact bone which cakes in the entire diameter of the femur just below 
the cysts. Below this compact bone is a sequestrum, 4.5 cm. in length, the remains 
of what appears to have been a part of the shaft of the femur; this lies in cancellous 
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tiss11e. Just above this condyle in the medullary cavity is a well circumscribed 
tumor measuring 5 x 3 cm. 

"The cut surface is white and granular in appearance and cuts with consid
erable resistance; the edges are well marked and the tumor does not appear to 
infiltrate the surrounding tissue. 

"The cancellous tis ue in the condyles appears normal. Patella shows 
osteoporosis. The head of the tibia shows atrophy of compact bone. Medullary 
cavity is normal , except for an area of 5 cm. long by 3 cm. wide, in which the 
marrow appears to be denser than the surrounding tissue. 

"Microscopical: The compact tumor measuring 5 x 3 cm. in the marrow 
cavity of the lower end of the femur, is an adult acanthoma (epithelioma). It is 
composed of compact masses of stratified squamous epithelium of adult type, 
with spines and pearls and many large almost cystic areas of hornified material. 
The stroma is cellular connective. 

"The tumor in the rectus femoris is composed of many large and small 
polygonal and spindle tumor cells, with vesicular hyperchromatic nuclei and 
prominent nucleoli. These cells invade the muscle tissue in rows, small groups, 
and diffusely . Muscle cells undergo simple atrophy. 

"The origin and nature of this tumor, I am unable to determine. It appears 
to be of rapid growth and of recent date. Its structure would ordinarily be 
designated as sarcoma. I do not think it arises from the femur, since the underly
ing periosteum is intact and separated from the tumor by a layer of fat tissue. The 
sequelae of the original process in the bone are probably to be found in the cyst, 
the area of osteosclerosis, and the large sequestrum mentioned in the gross 
description. It is difficult to determine whether or not these gross lesions can be 
interpreted as the result of an arrested sarcoma. It would seem possible that they 
might result from an old osteomyelitis with formation of sequestrum, osteosclero
sis, and bone cysts. 

"The epithelioma in the medullary cavity may be interpreted as a metasta
sis from a lesion in the skin resulting from the x-ray, but no such tumor was 
recognized in the ulcerated surface of the amputated specimen. It is very probable 
that the tumor of the quadriceps was an extension from the peculiar process on 
the ulcerated superficial tissues and that it resulted from the long use of the 
x-ray." 

CoMME T: When this patient was first treated in 1903, x-ray therapy had only 
been used for about a year at Memorial Hospital at Dr. William B. Coley's 
suggestion and under his direction. Little or nothing was known at that time of 
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the dangers of overradiating a case. This patient received x-ray therapy steadily for 10 
months prior lo toxin therapy. Although the primary in the tibia regressed, metastases 
developed .Following toxin therapy the metastases regressed completely. How
ever, 10 years later the patient developed extensive x-ray cancer both in the 
irradiated tissues over the primary lesion and on the chest. The latter was excised 
and did not recur. The former caused his death, 111/2 years after onset of his 
bone tumor. This appears to be one of the first cases of fatal x-ray cancer in this 
country. 

In the discussion following the report of chi case before the American 
Surgical Association in 1913, Welch stated that he and Halsted regarded it a one 
of the most important case Coley had ever reported. (31; 40) 

REFERENCES: 20, Case XXII; 23, Case III, 24 ; 31; 34, Case 41 ; 37, Case 4 in text, 
Case 27 in Table 7; 40, p . 13; 42 . 

CASE 2: Round cell sarcoma of the femur, confirmed 
by microscopic and x-ray examination by Dr. F.E. 
Sondern. (Unfortunately the section was later lost so 
that it was not possible to register this case with the 
Bone Sarcoma Registry.) 

PREVIOUS HISTORY: J.P.W. , male, aged 35. The family history was non-contribu
tory. On et, in the spring of 1906, the patient first felt pain in the right knee, and 
was treated for "rheumatism" for a number of months. He later came under the 
care of Drs. John F. Erdman and Virgil P. Gibney. Physical examination at this 
time showed a tumor apparently of periosteal origin, involving the whole distal 
end of the femur. 

URGERY: An amputation was performed six months after onset by Erdman, l 0 
cm. below the trochanter, and the patient was then referred to Dr. William B. 
Coley for prophylactic toxins . 

Toxi THERAPY ( Tracy XI): Injections were begun as soon as the wound had 
healed, in September 1906. They were continued for four months in gradually 
increasing doses . 

Cu ICAL Co RSE: The patient made a good recovery and never had any recur
rence or meta case . He remained in good health until early in 1929, 23 years 
after toxin therapy, at which time his health began to fai l. Having become a 
Chri tian Scientist he did not consult a physician until he became acutely ill about 
June l , 1929. Pernicious vomiting developed and he appeared to be on the verge 
of collap e . Death occurred on June 14 1929, and was due to carcinoma of the 
tomach, with pyloric obstruction. 
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REFERENCES: 8; 36; 37; 40; 82. 

CASE 3: ndifferentiated round cell sarcoma of the 
proximal end of Lhe left femur. In 1959 this case was 
reviewed by the Armed Forces Institute of Pathology. 
Their diagno is wa reported a follows: "The taff 
would regard this a an undifferentiated round cell 
sarcoma, in which the round cell are much too large 
for a Ewing tumor, and do not have the cytologic 
patterns expected with a reticulum cell sarcoma. In 
some rare areas there is a vague hint that should the 
cell have had a chance to differentiate, they would 
have produced small amounts of chondroid or myxo
chondroid material. Therefore, Ewing tumor is be
lie ed unlikely and reticulum cell arcoma 
improbable. As to the correct diagno is, the un
differentiated surface of a chondrosarcoma i deemed 
to be the more probable guess." The Bone Sarcoma 
Registry Committee, including Dr. Jame Ewing and 
later Dr. Arthur Stout (in l 942) cla ified this a a 
Ewing's sarcoma. The pathologist at Presbyterian 
Hospital in l 909 reported on the primary tumor a 
follows: "Large round cell sarcoma; ection how 
t pica! bone without any Haver ian y tern and it is 
infiltrated with masses of large cell . The nuclei are 
large and vesicular. The protoplasm is small in 
amount. These cells infiltrate the bone, there are large 
masses of them between the picules of bone. Mitotic 
figures and multi-nucleated cell are common." Ro
entgenograms (since destroyed) showed slight thick
ening of the perio teum about the center of the haft 
of the femur , especially on its medial a pect. (See be
low for Stout' 1942 report.) 

PREVIOUS HISTORY: HJ., male, aged 22, of ew York Cit . The family and previ
ou personal histor were negative for malignancy or tuberculo i . The patient ' 
only childhood disea e was mea !es. During the revolution of 1905 in Rus ia, the 
patient was hit in the upper anterior left thigh by a bottle thrown at him in the 
street. This caused a bruise, but the skin was not broken. A year later the patient 
came to the United States and worked 10 hour a da in 1 ew York City a an 
engraver. He did not u e alcohol, tobacco or coffee. On et, in February 1909, he 
first noticed a "squeezing" pain in the medial aspect of the left thigh. It was 
localized, non-radiating and not evere. It gradually grew worse, however, with 
intermittent exacerbations, not provoked by any known activity. 
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PHYSIOTHERAPY: A physician was consulted who gave him a local application of 
liniment and four injections (probably bichloride) . During May and June he was 
treated at the dispensary of the Hospital for Special Surgery with "electricity". 

CLINICAL CouRsE: About July 1, 1909, three weeks prior to admission to Pres
byterian Hospital, the pain became more severe on walking, and spread from the 
medial to the anterior aspect of the middle third of the thigh . At times it radiated 
down the leg to the ankle, being worse at night. The function of the knee was 
normal and Aexion and extension of the joint without weight bearing did not 
increase the pain. There were no other symptoms. Physical examination on ad
mission to Presbyterian Hospital on July 22, 1909 revealed a well-nourished, 
muscular young man, with no significant findings other than the local lesion in 
the middle of the left thigh: a palpable mass about 6 X 8 cm., bony-hard, immova
ble, not tender except to deep pressure and apparently attached to the femur. 
The overlying skin was normal. X-ray examination revealed a slight thickening of 
the perio teum about the center of the shaft of the femur , particularly on the 
medial aspect. The lesion was regarded as chronic periostitis , associated with 
osteomyelitis and operation was not advised. The patient was discharged on July 
27, 1909. He was readmitted on August 23, 1909, as the pain had increased in 
inten ity and frequency . There was no interference with function other than a 
sense of in ecurity in the thigh, but the pain was so severe that it prevented 
walking. There was no edema. The left mid-femoral region was larger than the 
right and a hard smooth mass could be felt. It had not grown appreciably, was 
not especially tender and apparently did not involve the overlying muscles or 
skin. The blood count showed white cells, 8 ,750 with 79% polymorphonuclears, 
and no abnormal white cell . 

SURGERY: An operation was performed on August 27, 1909, by Dr.John Hartwell. 
The tumor was approximately 10 cm. long and occupied the internal, anterior, 
and posterior aspects of the bone. It was fibrous , gristly and attached to the 
periosteum and underlying borie, from which it wa chiselled away en masse, 
leaving a roughened underlying bone surface. The tumor was soft in places, with 
plaques of bony hard ubstance. It was not obviou ly vascular and contained no 
pus . The postoperative course wa uneventful. All pain ceased and the wound 
apparently healed. 

FIR T CouR E OF Tox1 THERAPY (Parke Davis XII): On September 15, 1909 the 
20th po toperative day, injections were begun at Presbyterian Hospital, the initial 
do e being 1/4 minim. There was no local or general reaction. The following day 
1 minim wa given. The patient was then discharged to the Out Patient Depart
ment, where he received 14 more intramuscular iajections. He was then referred 
to Dr. William B. Coley for further toxin therapy. He was admitted to Memorial 
Ho pita! on ovember 9 1909. Examination of the left lower limb showed a scar 
about 15 cm. long. The leg appeared normal and was neither swollen nor painful. 
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He was given I minim in the left thigh, which caused no febrile reaction. On each 
succeeding day he received injections into the thighs (once into the buttock), the 
dose being increased by I minim a day. Little or no febrile reaction occurred (not 
over 99°F.) until the 15th injection of 15 minims on November 23, 1909. Injec
tions were su pended for six days and were then resumed for another eight days. 
The maximum febrile reaction in this series was 102.4°F on December 11, 1909. 
(This patient's normal temperature was 98°F.) The pain in the thigh returned on 
November 26, 1909, three day after the toxins were suspended and continued 
to be severe. However, it was noted that the patient seemed to sleep better on 
the nights following injections than on days they were not given. There was 
apparently a recurrence of the growth. Under continued toxin therapy there was 
evidence of some diminution in size, but later the tumor began to increase and 
Coley advised immediate amputation. 

FURTHER SURGERY: The patient was readmitted to Presbyterian Hospital on 
December 21, 1909. Examination revealed a fusiform swelling occupying the 
middle third of the thigh. It was hard, bone-like, and rather tender. The overlying 
mu des and skin were free! movable. The leg wa held in a flexed position and 
could not be straightened voluntarily. At thi time it was noted that the patient 
had acne over his face and back. A disarticulation of the left leg through the 
hip-joint was performed by Dr. Joseph Blake on December 23, 1909. The pa
thologi t reported: "On removing the exten or muscle of the thigh a oft oval 
tumor wa exposed. It wa 12 X 7 cm. and its cut urfa e wa gelatinou , and 
varied in color from the pale pink to dark red, being evidently ofperio teal origin. 
It was very friable, and adjacent to the bone imparted a gristly sensation. Micro-
copically, the tumor was found to be composed of medium sized round cells , 

do ely packed together, and supported by very little stroma. The ve el lay in 
intimate contact with cell which radiated from the ve el walls in a manner 
suggesting that they originated from the ve els. There were large spaces in the tumor 
containing necrotic tissue and /,eukocytes indicating the ejfects of toxin therapy. " (Pres
byterian Ho pital Acee sion number 10,087) In 1942 Dr. A.P. Stout reviewed the 
se tion and reported a follows: 

"Sections show that the tumor is composed of long cords of cells , which 
are usually olid and are separated from one another by strand of fibrou tissue. 
In a con iderable number of in tances there is a capillary in the center of th 
fibrous ti sue strand. The fibrous tissue in every instance eparated the capillary 
from the tumor cells. Where the tumor masses are large, the cells at the greate t 
di tance from the capillaries are necrotic. The section how a few spicules of 
bone. Mo t of these , in tum, are necrotic, due apparently to pressure from the 
ma sed tumor cell which fill the marrow pace . A few of the spicule sugge t 
new formation of bone. In every instance thi i an irritative and not a neoplastic 
proliferation . The individual tumor cell are, for the mo t part, rounded, averag
ing 20 microns in diameter. The nucleu i hyperchromatic, but the nucleoli are, 
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· for the most part, small and inconspicuou . Mito es average one in every high
power field, and in ome regions are more frequent than this. The nuclei are 
centrally placed and are surrounded by thin zones of cytoplasm, which is palely 
stained and inconspicuous. So far a one can tell from the hematoxylineosin stain, 
there are few or no fibers accompanying the tumor cells, except for the broad 
septa which separated the cords of cells. This picture is characteri tic of the bone 
marrow tumor, variously classified as reticulocytoma , endothelial myeloma and 
Ewing's tumor. Pathological diagnosis: Ewing's tumor of the femur. " (93) 

CLINICAL COURSE: The patient was discharged on February 4, 1910. He was 
readmitted to Memorial Hospital on February 26, 1910, complaining oflancinat
ing pain continually present in the stump of the amputated leg. The appetite was 
good, the bowels regular, the heart and lungs were negative. He appeared well
nourished and in good phy ical condition. 

FURTHER TOXIN THERAPY (Tracy XI): Injections were resumed by Coley on Febru
ary 29, 1910, in order to prevent further recurrence. The initial dose was 1 minim 
given into the buttock, which caused no reaction. The following day 2 minims in 
the buttock caused a temperature of 102°F. an hour after the chill. Injections were 
continued daily and were all given into the buttocks intramuscular! . The temper
atur u ually rose only one or two degrees, the maximum being 104°F. On March 
10, 1910, treatment was suspended for 12 days. A final eries of five injections 
was given between March 22 and 28, 1910 . During toxin therapy, he was given 
Syrup of Hypopho phates a a tonic and a regular diet. 

CLINICAL CouRSE: Because of his amputation the patient broke his engagement 
to be married. There was no further recurrence. Four months later he was able 
to resume work as an engraver. In October 1910, 10 months after the operation, 
he began to walk with his prosthesi . He was then lost sight of until October 2, 
1922, when an insurance company to whom he had applied for insurance, re
quested a report of the hospital findings. Thereafter the patient was followed 
continously. Repeated examinations revealed no evidence of recurrence, clini
cally or roentgenologically. In April 1937 he began treatments in the metabolism 
clinic at Presbyterian Hospital for diabetes, which developed early that year. He 
wa seen by Dr. Bradley L. Coley at the Memorial Hospital Bone Tumor Clinic 
on March 11, 194 2. At this time he had been using the same prosthesis for 31 
years and Coley noted how well he got along with it, considering he had had a 
hip-joint disarticulation. The patient then moved to California. He was married 
in 1944 and bought a house in Los Angeles, where he was able to go to his job 
on the bu , changing once. In 1950 he had a cholecystectomy and appendectomy. 
During the next year he developed symptoms of prostatism. He was admitted to 
the County of Los Angeles General Hospital on October 17, 1951. No abdominal 
ma se were noted. The amputation site was well healed without any regional 
adenopathy or masses in or about the scar. On October 17, 1951, a trans urethral 
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resection of the prostate was performed. The pathologist, Dr. Waldon Bullock, 

reported: "benign prostatic hyperplasia". The patient wa discharged October 

28, 1951. He was seen in the Urology Clinic on February 13, 1952, apparently 

in good health. It was then noted that "he was able to do all the walking he 

wished" and that he was "quite active in his garden". He was seen periodically 

in the Urology Clinic during the next year. In March 1955, he had to give up 

working due to his age, and his diabetes, for which he had to take 23 units of PGI 

insulin and a limited carbohydrate diet. He was examined in New York by Dr. 

Beverly C. Smith on September 15, 1955, while on a trip to the east. His weight 

at this time with the limb was 154 pounds. His color was good and he looked well. 

He wore glasses only for reading. His pul e was 70 and regular. His blood 

pressure 160/75. The lungs were clear. There was no dyspnea . The abdomen was 

negative. There was a healed transverse RUQscar at the site of the cholecystec

tomy. Rectal examination revealed slight prolapse of the mucous membrane 

without thrombosis or ulceration; also slight internal hemorrhoids. The patient 

was able to walk about the house without a cane using his prosthesis (a thigh 

stump socket which he filled with leather and foam rubber, weight bearing the 

tuberosity of the ischium against the foam rubber which he kept smooth). There 

was a small furuncle on the buttock in the scar over the tuberosity which recurred 

at intervals. The prosthesis wa held tightly by a belt around the abdomen and 

shoulder braces attached to the medial upper prosthesis across the perineum. He 

walked very well in the street with a cane. X-rays of the chest and pelvis September 

15, 1955 were negative. His family doctor reported on April l 0 , 1959, that over 

the years a perinea! fistula in ano, of which he had many, would become infected, 

then drain and close. The stump from time to time also drained a small quantity 

of sanguinous material. In 195 7 he had a few attacks of low back pain which was 

attributed to lumbar sacral arthritis. Early in 1958 he developed symptoms of 

coronary artery disease (pain, dyspnea). These attacks became steadily worse and 

on March 3, 1959, he had an acute postero-lateral myocardial infarction for which 

he was hospitalized . He progressed well except for continued severe angina 

pectoris secondary to ischemic heart disease. Finally another myocardial infarc

tion proved fatal on September 10, 1965, 561/2 years after onset. His age at death 

was 781/2 years. 

COMMENT: It is important to note that the weaker commercial preparation of 

Coleys toxins was given during the first course of toxin therapy following curet

tage of the primary tumor. None of these injections was given near the site of the 

former growth, and in the dosage used no reactions were elicited . Toxins thus 

inadequately administered do not appear to be effective in preventing recurrence. 

For the second course given after amputation, the more potent Tracy XI product 

was given somewhat more aggressively and persistently. 

This case was regarded by Beverly Smith as the oldest recorded permanent 

result of Ewing's sarcoma following amputation. The possible effects of toxin 
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therapy given b fore and after amputation were not con idered in hi report of 
thi case. However, Coley reported that ases of bone arcoma in which toxins 
were administered before or after urgery howed le than a third as man 
re urrence a tho e in which the toxin were not gi en. (36) ow that more i 
known about the technique of admini tration and a more table and potent 
preparation of bacterial toxin become available, thi method may prove a more 
valuable agent in conjunction with surgery or irradiation. Amputati n may be 
avoided in favor of more con ervative procedure a ha been done in many ca e 
of reticulum cell arcoma, and ome of the Ewing arcoma case . 

REFERE CES: 5; 36; 37; 39; 40 ; 43; 73; 2; 93; 94 . 

CASE 5: Inoperable round cell sarcoma of the hume
ru , with pathological fra ture confirm d b micro
copic examination. Che t film howed pulmonary 

meta tase . (Bone arcoma Regi try #412) 

PREVIO HISTORY: J.B. male, aged 24, unmarried of Calgary, Alberta, Canada. 
The famil hi tory wa negative for cancer, tuberculo i or venereal infection. 
The patient had alway been well. He worked for the Canadian Pacific Railroad. 
On September 10, 1917, while working on an engine, he lo t hi balance, and 
caught the running rod to ave him elf. lthough he wa able to let him elf down 
to the ground and did not fall or brui e himself, the houlder wa everel 
trained. He complain d the following day of pain in the houlder and was treated 

for a month for "rheumati m" by a local phy ician. During thi time a welling 
develop din th proximal end of the humeru . Thi grew rapidly and a pathologi
al fractur oc urred . The patient lo t con iderable weight. He con ulted Dr. L. 
. Mackid of algary in February 1918. At thi time the left houlder was enor

mou ly wollen and hard, the overlying kin wa drawn tight and the veins were 
very prominent over the tumor. There wa a large area of softening on the 
po terior a pe t of the ma which wa tender and painful. There had been 
con iderable lo of weight. 

RGERY: Ma kid operated, making an inci ion in the oft area, and evacuated a 
large quantit of gelatinou mat rial, pus and blood. The condition wa regarded 
a hope! from a urgical point of view. 

OXl THERAPY ( Tracy XI ): Injection were begun b Mackid in March 1918, and 
the do wa increa ed to the point of producing ver evere reaction , some of 
\ hich were alarming. At the time toxin were begun che t plate howed what wa 
believed to be a meta tatic growth in the lung. (36, ase 29, Fig. 30) A few week 
lat r a econd x-ra picture howed that the di ea e had not increa ed in the 
lung , but had decrea ed omewhat, and the di charge from the houlder wa le 
profu e. At th end of two months another x-ra examination howed that the 
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di ea e wa appar ntl und r corn pl te control. There wa no further increa e in 

the ize of the tumor and it graduall regre ed. Th pathological fracture reu

nited, the wound healed and the patient regained partial u e of hi arm. Hi 

general health returned to normal and there wa rapid gain in weight. Inj ction 

were continued untiljuly 1918, when the were topped for three month . The 

were then re um d and continued with interval of re t until Augu t 1920, a do e 

of 7 minim being given once a ' eek. The patient wa able to return to work in 

the machin hop in ovember 1918. In regard to the te hniqu of admini tra

tion, Mackid stated: "We tarted inoculation into the abdominal ' all and into 

the arm and worked concentri all toward the center, tarting with a dose of one 

minim and increa ing according lo the everit of the reaction ... (82) 

Cu ICAL Co R E: On eptember 29, 1920, about a month after the toxin were 

topped , the patient again develop d ome pain in th houlder. Mackid made 

an inci ion along the outer margin of the capula and evacuated about a cupful 

of clear " pu ' (no gelatin u sub tanc ). 

F RTHER TOXIN THERAPY: At Cole ' ugge tion the toxin were re urned for two 

or three month . The initial do e wa one minim and injection were made ever 

five da , increa ing the do e a before. The wound healed and the injection did 

not interfere with the patient work. Toxin therap a given with int rvals of 

re t for 2 1/2 ear . 

Cu ICAL Co R E: He remained in excellent condition , the onl di abilit being 

a more or le ank lo ed houlder joint. H wa abl to adapt him elf to certain 

t pe of work, and continued working until 1943. He ne er married. In 1945 he 

developed orchiti , with no history of injury or infection. He again con ulted 

Mackid who reported the ca e to the Can er Clinic. They advi ed orchi ctomy. 

Thi wa refu ed however, and during the next ar the condition ub ided 

con iderabl . When the patient' a examined in Februa 1946, although the 

te ti ' a a good deal larger than normal, it wa not gi ing an di comfort. He 

wa examined at the Central Alberta anatorium (Divi ion of Tub rculo i Con

trol) on March 24, 194 7, whi h reported a follows: "When thi man wa fir l een 

there were no ign found of acti e tuberculo i . He weighed 14 7 pound , l m

perature 9 •• pul e 72, height 5'5". Mantoux po itive 1/20 mgm. O.T .. .. He 

ha apparentl complete ank lo i of the left houlder joint. Pre ent weight 151 

pound . o hi tory of any eriou illne ince 191 . . . che l examination: no 

ign of clinical di ea e . X-ray: un hanged from October 194 7. The ame large 

calcified areas are een below the left clavicle. These appear to be within the lung 

ti ue. Mr. B. look rea onabl well. tate that he ha had good health . o other 

sign of di ea e found." H e remained in good health until hi very udden death, 

while on a fi hing trip of what wa con idered to be coronary thrombo i . He ran 

a very high blood pre ure for ome time before hi d ath , but re ponded to 

treatment which con i ted of re t, and he "thought he felt well enough to go 
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fishing." Death occurred on August 12, 1950, at the age of 56, 33 years after onset 
of the sarcoma of the humerus. 

REFERENCES: 5, Case #412; 36; 37; 40; 42; 43; 82 . 

CASE 6: Recurrent round cell sarcoma of the distal 
end of the right tibia, with metastases in the groin, 
confirmed by microscopic examination of both the 
recurrent tumor and the groin metastases following 
the second operation. 

PREVIOUS HISTORY: G., male, aged 16, of Brussels, Belgium. The family and early 
personal history were not recorded. In 190 I , prior to onset the boy suffered a 
contusion of the right tibia . A hard tumor then developed. 

SURGERY: This was removed surgically. A few months later the lower portion of 
the tibia lost its normal contour and a soft tumor invaded the region . The patient 
was admitted to the Hopital St. Pierre in Brussels. 

TOXIN THERAPY (Buxton VI formul,a, as made by Matagne himself): Injections were 
begun by Dr.J.HJ . Matagne, of Brussels, early in February 1902, and were given 
for about two months, in the thigh. Matagne's usual technic was described as 
follows: he always made the injections daily into the tumor tissue when this was 
po sible, gradually increasing the dose each day or every other day until a febrile 
reaction of 102.2° to 103° or even l04°F. was elicited. The reaction usually 
consisted of a violent chill which began about 30 minutes after injection and 
lasted 30 minutes . Matagne stated that there was no set maximum dose. He 
increased the dose in each patient according to the febrile reactions elicited. 

CLINICAL CouRSE: In April 1902 a mid-thigh amputation was performed and the 
metastatic nodes in the groin were extirpated. There was no further recurrence 
or metastases . The patient was presented as a cured case before the Societe 
Medico-chirurgicale du Brabant in Belgium by Matagne early in 1905. It was 
noted at this time that the wounds in the stump and groin had remained well 
healed and that the patient was in excellent health and had developed very well 
since his treatment and operation three years before. This case was cited as a 
permanent result by Matagne in 1953. 

REFERE CES: 69; 70; 71. 
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PREVIOUS HISTORY: Female adult, of Reidsville, North Carolina. The patient's 
general health, with the exception of an attack of rheumatism as a child, had 
always been good until a year prior to onset. In March 1894 she first complained 
of pain and soreness in the leg, and in June, about three months later, she noticed 
a small swelling on the calf of the leg, associated with lancinating pains . The 
swelling was confined to the central portion of the calf, being a hard, large, 
smooth, globular tumor with distended veins over it surface. The affected limb 
measured 5 cm. more than the normal one. The joints were not involved . Follow
ing onset, the general health rapidly failed, from pain, inability to sleep, anorexia, 
etc. She consulted a well-known Virginia surgeon who pronounced the condition 
sarcoma, and advised an amputation at the lower third of the thigh. Dr. J.C. 
Walton then saw the patient and concurred in the diagnosis. The patient refused 
operation. For this reason the toxins were tried. 

TOXIN THERAPY (Buxton VI): Injections were begun on May 18, 1895 and were made 
deeply into the tumor, commencing with one drop, increasing to four, the maximum 
dose tolerated. These caused severe chills and high fever , the temperature rising 
to 104° and l06°F. with nausea, emesis, a weak rapid pulse, muscular twitching 
and more or less collapse. The injections were continued until August 1, 1895, 
a total duration of 10 weeks. The general condition appeared gradually to deteri
orate under treatment. The tumor became circumscribed with rednes of kin , 
pain, etc. In July, about six weeks after the injections were begun the growth fir l began 
to soften, with slight discharge. 

SURGERY: Walton then cut down on the tumor and curetted away a part of the 
mass. Owing to the hardness it was impossible to remove much of it. The tumor 
being very vascular, the hemorrhage was profuse. In the middle of December a 
second operation was performed, and in January 1896, a third, removing thi time 
a large quantity of marrow-like, gelatinous substance, and a large portion of the 
shaft of the fibula. A week after this operation a secondary hemorrhage occurred, 
which nearly proved fatal before Walton was called. A few days later, he removed 
a hard black substance the size of a hen's egg, which was very offensive. From this 
time on the patient's health rapidly improved. The cavity soon filled with healthy 
tissue, and in a short time she was discharged as cured. 

CLINICAL CouRSE: Walton reported the case in May 1898 before the Medical 
Society of North Carolina at which time the patient was in good health and able 
to walk without a cane, suffering no inconvenience, except a little weakness in the 
limb from loss of bone. The site of the former growth presented a normal 
appearance. She was last traced well and free from recurrence in December 1905, 
over 111/2 years after onset. 

REFERENCES: 18; 41; 42; 102. 
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CASE 10: Round cell sarcoma of the distal end of the 
fibula involving the tibia and ankle joint, confirmed by 
microscopic examination by Dr. H. T. Brooks, pa
thologist of the New York Post Graduate Hospital. 

PREVIOUS HISTORY: Female, aged 23 , of Troy, New York. The family history is 

not recorded. The patient fell eight years prior to consulting Dr. Samuel Lloyd, 

injuring her ankle , but not sufficiently to confine her to bed, and in three days 

she was able to walk. However, for the next six or even years she complained 

of more or le pain in the region of the injury . Four years after the injury she 

had typhoid fever, and on recovery noticed that the joint was swollen and much 

more painful. Pain from this time on became constant and increased on walking. 

SURGERY: The swelling about the joint also increased and in 1894, the tumor was 

incised and " pus" evacuated, but there was no involvement of the joint. The 

wound healed promptly but the tumor continued to grow, sometimes appearing 

to be larger than at other times. The patient was referred to Lloyd on June 23, 

1895. Examination revealed a tumor of considerable size involving the lower end 

of the fibula and malleolus. At the lower margin and also across the upper border, 

eggshell crackling could easily be made out. Lloyd advised amputation above the 

kn e, but thi was refused by the patient. He therefore resected the entire fibula 

on June 27, 1895 at the New York Post-Graduate Hospital. Lloyd believed this 

wa the fir t ca e of total excision of the fibula for malignant disease: at that time, 

when malignanc wa suspected , amputation was always performed. At operation 

th growth was found to spread out from the fibula and involve the oft parts as 

well as the periosteum and adjacent surface of the tibia. All of this was cut away 

when it was found that the ankle joint wa also involved . The joint was then 

opened and all of the di ea ed ti ue carefully and freely removed . It was impossi

ble to accurately approximate the lower portion of the wound because of the 

amount of tis ue that was removed, so this portion was packed. 

Wo ND I FECTIO : The wound uppurated, apparently due to defective catgut, 

and when thi wa di carded uppuration cea ed, although three sinuses did not 

heal until late in the ummer. 

TOXIN THERAPY (Buxton VI): Iajections were begun on July 24, 1895, the initial 

two do e being 3 and 5 minim , which cau ed no reactions. The third do e of 

minim onjul 29, 1895, cau ed a febrile reaction of 10l°F. and a pulse of 112 

two hour later. t the end of six hours the temperature was 102.2°F., the pulse 

96. There was no chill or local induration. (The site of injections is not recorded.) 

The patient re eived a total of about 12 or 15 injection in a period of three 

week , and no evere reactions occurred until after the eventh injection. The 

latter, a do e of 30 minims cau ed a chill lasting 15 minute with marked cyanosis 

and eme i , the temperature being 104°F., the pulse 120, 11/2 hours after injec

tion. 
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Cu ICAL CURSE: The patient wa discharged on August 16, 1895, with three 

sinuses in different parts of the cicatrix. On the inner aspect of the ankle there 

was also a small abscess cavity leading backward and upward. These sinuse 

rapidly healed after her return home. On January 26, 1898, the patient wa 

pre ented at a meeting of the Medical Society of ew York at Alban , in good 

health, and with no evidence of di ease. This wa over five ears after on et. The 

leg was useful , although there was considerable ankylosis of the ankle joint. She 

walked with a slight limp and stated that the leg was perfectly comfortable. She 

was not traced ubsequently. 

REFERENCES: 19; 63. 

CASE 11: Round cell sarcoma of the left clavicle, 
confirmed by microscopic examination by the Bone 
Sarcoma Registry Committee (Case #597), as well as 
by Dr. W. F. Whitney, Profe sor of Pathology at Har
vard Medical School, who stated that the growth was 
composed of "round cells of a rather irregular size 
with a little fibrillated intercellular ubstance and trav
er ed here and there by strings of connective tissue." 
He added that the greater part of the clavicle had been 
de troyed by the growth. 

PREVIOUS HISTORY: J. W. H. , male , aged 34, of Dismount, Maine . The patient's 

father died of cancer of the stomach, but otherwi e the family history was negative 

for malignancy or tuberculosis . In January 1908, the patient was struck on the left 

clavicle and almo t knocked down by a plank. hortly thereafter a welling ap

peared at the site of the injury. This grew rapidly, with mild pain. The patient 

con ulted Dr. W. L. Hunt, of Bangor, Maine, on March 23, 1908, who made a 

diagnosis of arcoma. This wa confirmed by Dr. S. W.johnston of Belfast, Maine, 

who then referred the patient to Dr. Maurice K. Richardson of Boston. Examina

tion at thi time revealed a hard irregular growth about 8 x 13 cm. in diameter, 
extending from the coracoid process to the sternal notch and upwards slightly 

behind the sternoma toid. There were enlarged veins in the overlying skin. 

SURGERY: A total exci ion of the clavicle was performed b Richardson on May 

18, 1908, at the Deaconess Ho pital, Bo ton. The tumor occupied the middle and 

inn r third of the clavicle and the operation was most difficult. The subclavian 

vein was adherent to the growth but wa freed without injury. The patient was 

then referred to Dr. W. B. Coley for toxins. Richardson believed the progno is 

so grave from operation alone that he stated that "if thi man made a permanent 

recovery, entire credit was to be given to the toxin treatment." 
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Tox1 THERAPY ( Tracy XI): Injections were begun b Cole on June 1, 1908, 13 
da after the operation. At thi time there wa con iderable infiltration in the 
whole lower cervical region, sugge ting either a recurrence or incomplete re
mo al. This gradually cleared up under treatment, and at the end of two months 
had entirely di appeared. He returned home where the injection were continued 
b the family ph sician Dr. H . L. Truworthy. The dose wa gradual! increa ed 
to 20 minim and some severe reaction were produced, ith chill . The injec
tion were made in the pectoral mu de , at fir t every other da then twice a week 
and finally once a week, over 80 being given in 18 months. The patient was able 
to return to hard work as Po tma ter in September 1908, 31/2 month after the 
toxin were begun. 

Cu ICAL Co R E: On January 22 , 1909, Richardson wrote Cole tating he was 
very mu h pleased with Mr. H. and added: "If he recovers permanently, it will 
surely be due to your toxin rather than my operation. I will adopt your method 
as a routine aft r all m operation for this di ease. " There wa no recurrence. 
Cole examined him in February 1909, and found him entire! well, ha ing 
gained 26 pounds in weight. On July 19, 1915, the patient wrote: "I am in 
excellent health. I feel fine, eat and sleep well , weigh nearly 200 pound against 
163 when ou la t saw me, and work 15 to 17 hour dail '. Ha e not taken any 
vacation during the la t five ear . Do not suffer from an of the old pain and 
feelings that 1 did pre ious to m operation. Several local urgeon including Dr. 
S. W. John ton of Belfast, Maine, have examined me during the past two years 
and are not able to di cover any ymptom or an recurrence of the tumor." (42) 
The patient continued to attend to his work a Postmaster until ix weeks before 
hi death, which occurred on Ma 4, 1933, 25 year after on et, following an 
attack of gripp . The cause of death was listed a "chronic myocardiris with 
dilation, due to renal complication ." 

REFERE CE : 5; ; 30; 35; 37; 39; 42; 2; 99. 

CASE 12: Inoperabl round cell sarcoma of the clavi
cle confirmed by micro copic examination, with 
metasta es in the neck and deltoid region. 

PREVIOUS HISTORY: H .L.S., male, aged 23, of Cora, Oklahoma. The patient sus
tained a fracture of the scapula and clavicle in February 1907. Onset, in April 
1908 enlarged node appeared above the clavicle, and two months later the 
patient had another injury, falling upon his back. Shortly after thi second injury 
a rapidl growing tumor appeared o er the right clavicular region, extending 
nearly to the spine. There was al o a metastatic tumor in the neck as large as a 
fist, and another of equal size in the deltoid region, which had ulcerated and from 
which projected a fungating mas . The 1 mph node in the lefl cervical region 
were also enlarged. The patient had been bedridden for four weeks and had lost 
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14 pounds in weight. He was first seen by Dr. Leonard Freeman of Denver, 
Colorado, on July 17, 1908. 

SURGERY: A specimen was removed for microscopic examination. The case was 
regarded as entirely inoperable, even as regards interscapulothoracic amputa
tion. 

ToxIN THERAPY (Tracy XI) COMBINED WITH RADIATION : Injections were begun by 
Freeman on July 17, 1908, and were given aggressively. Some x-ray therapy was 
also given, but the details are not recorded. By September 1, 1908, six weeks after 
the injections were begun, marked improvement had occurred . The tumors had 
decreased to half their original size and were much softer. 

CLINICAL COURSE: The patient then returned to his home in Oklahoma. Shorlly 
thereafter he had a severe hemorrhage. 

FURTHER SURGERY: An interscapulothoracic amputation was performed in Wi
chita, Kansas . The patient made a good recovery from the operation. 

CLINICAL COURSE: He remained free from recurrence or metastases when last 
traced by Freeman in November 1918, over I 01/2 years after onset. 

REFERENCES: 35; 42. 

CASE 13: Round cell sarcoma of the left clavicle, 
confirmed by roentgenologic and microscopic exami
nation by Dr. James Ewing and other members of the 
Bone Sarcoma Registry Committee, who reported: 
"There were no giant cells, the tumor was laminated 
without new bone production and of very rapid 
growth." (Case #508) 

PREVIOUS HISTORY: I.M.V., male, aged 18, of Brooklyn, New York. The family 
history was negative for cancer or tuberculosis. The patient had had the usual 
diseases of childhood, and had not been too healthy. He broke his leg at the age 
of three, and about a year later he apparently had spinal meningitis. He was a thin, 
nervous child. Early in October 1909, he slipped while going downstairs, and in 
trying to save himself caught hold of the banisters with his left hand, thereby 
bringing himself to a sudden stop with a jerk. This caused a good deal of strain 
on the left shoulder and clavicle. Shortly after this he was riding a motorcycle 
which broke down. He was obliged to push it a distance of ten miles , using his 
left arm almost entirely. Onset, within three weeks he felt pain and soreness in 
the region of the left clavicle. A week later a swelling was noted at this site. On 
November 20, 1909 Dr. Alfred Potter was consulted. He found a fusiform en-
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largement of two-thirds of the inner portion of the left clavicle Roentigenograms 

showed a typical round call sarcoma, the outline of the periosteum being nearly 

lost. The patient was referred to Dr. William B. Coley and from clinical and 

roentgenological evidence he made a po itive diagnosis of sarcoma, urging im

mediate surgical removal. The tumor was about the size of an English walnut . 

There were no enlarged lymph nodes, little pain, and the patient was in excellent 

general condition. Coley stated that the clinical history, the x-ray photograph and 

the physical signs made the diagnosis sufficiently certain to warrant removal 

without subjecting the patient to an exploratory operation. 

SURGERY: Accordingly, two days later, on ovember 22, 1909, a total excision of 

the clavicle was performed by Coley. The wound was closed leaving a small 

cigarette drain. The patient made an uninterrupted recovery, the wound healing 

by primary union. 

ToxIN THERAPY ( Tracy XI): On December l , 1909, about a week after the opera

tion, Coley began the injections, which were then continued at home by the family 

physician for about four months after the patient was discharged . They were 

given intramuscularly in the gluteal region, in doses sufficient to produce good 

febrile reactions with chills. 

CLINICAL COURSE: There was no recurrence. Almost no deformity resulted from 

the operation, and the patient regained complete functional use of the arm. 

During 1916 and 191 7 he drove racing cars for the Hudson Auto Company. He 

served in the U.S. Army during World War I. He married in 1921 and a daughter 

wa born in 1925, a son in 1928. He was seen periodically by Coley until 1936. 

He reported in November 1945 that he was in good health, working long hours. 

He stated that his only trouble had occurred about two years previously. His car 

wa rammed from the rear, causing a whiplash neck injury. X-ray examination 

howed no evidence of fracture or displacement. However, shortly thereafter, all 

hi hair fell out. The hair had been brown, but it grew in white, later darkening. 

Hi physician believed this was due to the shock of the motor accident. 

T BERCULOSIS: The patient remained perfectly well until early ovember 1946 

when he became hoarse and two weeks later he had a slight hemoptysis following 

steam inhalations. He had streaked sputum for about five days and then expecto

ration disappeared but the hoarseness persisted. He consulted an otolaryngolo

gi t who advised an x-ray examination of the larynx. The latter was done at the 

north Shore Community Hospital and a chest x-ray was also taken. Definite 

pathology was found in the lungs. He was therefore admitted to the Na sau 

Count Tuberculo is Hospital, Farmingdale, Long Island, on ovember 29, 

1946. He was placed on modified bed rest. X-ray revealed medium productive 

infiltration in the upper third of the right lung, and dense exudative infiltration 

with large cavity in the upper half of the left lung. The patient was fairly well and 
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his only symptom wa fatigue. Gastric washings were positive on concentrate and 
culture for tubercle bacilli ... The general condition improved. In pril 194 7 
a left thoracopla ty wa performed, with remo al of thre rib . The po toperative 
course was rather stormy for the nex t month with increased infiltration and 
el vation of temperature. Further urgery wa abandoned in the fall of 194 7 due 
to the reactivation of the disease, and the poor general condition. The patient wa 
di charged on February 17, 1948, at his own request, the prognosis being re
garded as fair. The cavity in the left lung lowly increased until it was the size of 
a lemon. On ovember 8, 1948 he had another hemorrhage. At one time there 
were also two cavities in the right lung. In 1952 trepwmycin and another drug 
were tried. He did not react satisfactorily. (He wa allergic to them.) 

Cu ICAL Co RSE: During 1953 the large cavity in the lung healed. In December 
1953 he was severely injured in an auto accident, and one of the lumbar vertebrae 
was broken. He was hospitalized for several months , but recovered completely 
and returned to work for the state, as director of automobile racing. InJune 1955 
he weighed 184 pound , hi height being 5 feet 11 inche , and he wa in very good 
health. Periodic chest films showed no further evidence of tuberculosis . All the 
lesions in his lungs remained healed. He remained in excellent health except for 
symptoms of prostatism which began in 1960. That car he also developed a 
duodenal ulcer which responded to treatment. In January 1965 he had a basal cell 
carcinoma of the face excised. In February 1965 his duodenal ulcer reactivated. 
In December 1965 he developed generalized abdominal tenderne s and di tress, 
ome distention, much gas, an enlarged liver and some difficult in urinating. 

Thorough work-up at a Florida hospital for suspected carcinoma of the colon 
revealed only hiatu hernia, duodenal diverticulum and diverticulo is of the co
lon . He was readmitted on April 1, 1968 with chronic cholecystiti and cholelithia
sis. A cholecystectomy wa performed on April 4 , 1968. The patient was al o 
uffering from emphysema and chronic pyelonephriti . On June 17, 1968 he was 

readmitted because of digitalis poisoning. Digoxin was stopped and thereafter he 
was carried on sparine, Compazine and Kaon. Within a few days his symptoms 
subsided. He remained well when last traced in January 1973 , nearly 64 years 
after onset of hi Ewing's sarcoma. 

REFERENCES: 5; 33; 37; 40; 42; 82. 

CASE 14: Round cell sarcoma of the metatarsal bone, 
confirmed by microscopic examination by Dr. James 
Ewing. 

PREVIOUS Hr TORY: Mr . E.W.M. , female , aged 22. The family history was nega
tive for cancer or tuberculosis . The patient had had the usual childhood diseases, 
measle , mumps, scarlet fever , and at the age of 15 or 16 she had a severe attack 
of inflammatory rheumatism. She seldom had colds and there were no allergies. 
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Her menstrual history was normal. She was an actress on the New York stage. 
There was no history of antecendent local trauma . Onset, in May 1901 pain 
developed in the right foot and a month later the patient first noticed a slight 
swelling on the dorsum of the foot. The pain became very severe, requiring 
morphine. The condition was treated for a number of weeks as rheumatism. Dr. 
William B. Coley first saw the case in consultation with Dr. Alexander Lambert 
in August 1901, three months after onset. 

SURGERY: An immediate amputation was advised, which was performed by Coley 
three days later, at the junction of the middle and lower thirds of the tibia . 

ToxIN THERAPY (Parke Davis XI): Injections were begun soon after the operation 
and were given in doses of three or four minims for eight months. They caused 
moderate reactions and there were only one or two chills. The patient made a 
complete recovery. 

CLINICAL CouRSE: There was never any recurrence. She subsequently had three 
children and remained in good health until 1933-34 when she had a prolonged 
rheumatoid attack which left her with an arthritic condition in her hands. Meno
pause occurred without incident at the age of about 45 or 50. The patient died 
in her sleep apparently from a cerebral hemorrhage on October 20, 1945, at the 
age of 66. This was 441/2 years after onset. 

REFERENCES: 36; 37; 42 ; 82. 
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The failures were divided into two groups, the fir t compri ing 53 ca e 
without apparent metastases when toxin therap wa begun . The bone involved 
were: femur, 17 cases; humerus, 5; tibia , ; fibula , 5; ulna, l · radius, l ; capula, 
2; clavicle 4; rib, 3; i chium and/or ilium, 5; acrum, 1; pubis , 1. The average 
survival in this group was 31 months. (The expected survival is two years or le s) 

In the second ·group of failures were 38 cases with metastases when toxin 
therapy was begun. The bones involved were: femur, 14 cases; humerus, l ; tibia, 
2; fibula, 3; capula, 2; clavicle, 2; rib, 7; ilium, 3; pubis, 4. The average survival 
in this group was 21 months, or about one or two months le s than the expected 
rate. 

It i of intere t to note that 9 patients in group I of the failures urvived 
from 41/2 to 11 years after on et and in almost all these 9 cases the duration of 
toxin therapy wa much longer than the others, i.e., several course of from 3-17 
months, or the patient had concurrent infection or fever. 

In group 2, three of 38 patient survived from 5 to 7 years after onset, and 
in these cases two to four cour es of toxin injections were given and the patients 
also had fever , infection , inflammatory epi od and two had appendi iti con
current! . 
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Physician or Hospital 
(References) 

I. W.B. Coley (29; Case 
16; 37; 42) 

2. W.B. Coley (21, p. 
339; 22 , p. 135; 37) 

3. Le Breton (42; 99) 

4. W.B. Coley (8; 42; 73) 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN: 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins !During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

F. 13 Distal 1/3 rt. femur explored; amputation 3 Parke Davis IX begun 6 well over 3 yrs. 

1906 days later wks. after amputation, 
given 3 mos. i.m. 

M. 10 central 2/3 lt. femur 27 none prior to toxins; November 1906; Tracy pain disappeared after 2nd 

1906 cm. in length, episodes x-ray (5), March 1907 X into tumor, prior lo & injection, decrease in size 
very severe pain for 6 after x-ray in 2 wks.; gained wt.; when 
mos. prior to evidence dose decreased growth 
of tumor increased; when dose 

increased growth decreased 
5 cm. ; this occurred several 
times, initially rbc decreas-
ed then rose from 4 to 5 
million; n.e.d. 10 mos. 
after wxins begun 

M. 81/2 rt. proximal femur explored Dec. 1907 Tracy X i.m., some in tumor increased in size 
1907 (inguinal nodes tumor, marked reactions involving entire femur, 

enlarged) for 6 wks. begun l wk. ulceration 
after explorawry 
operation. 

M. 18 distal 3/4 IL femur, 18 x explored Oct. 1915 , Nov. 24, 1915 Tracy XI, tumor stationary for 2 wks. 
1914 33 cm. amputation refused; Jan. 12 in 27 days, in chest then increased slowly in 

191 6: 4 radium or in tumor, reactions size; radium caused 
treatments at 2 wk. l02- l03°F (given prior extensive bums, ulcers; 
intervals; Jan. 1919: LO radium) almost complete 
furthur radium, no regression; in good 
effect; amputation condition, worked 2 1/2 

yrs.: then recurrence, wt. 
loss, pain 

Final Result 
Period of Survival 

recurrence in rt. hip 
involving spine, no 
pulmonary metastasis. 
Death, Dec. 1910, 
4 1/2 yrs. after onset 

then developed 
metastases to both 
orbits, death few mos. 
later, about 2 yrs . 
after onset of pain 

disease progressed 
rapidly; death Feb. 18, 
1908, 11 mos. after 
onset 

metastases to lungs, 
spine; death June 11 , 
1919, 5 1/2 yrs . after 
onset 
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5. R. Whitman (41, p . 
70) 

M . 14 
1922 

6. W.B. Coley (5, #798;1 M. 16 
42; 73) 1926 

7. W.B. Coley (5 , #999; I M. 20 
73) May 

1927 

proximal 1/2 It. femur, 
inguinal nodes enlarged 

proximal rt. femur 
(onset followed strain); 
severe pain; had 
concurrent tuberculosis 
rt. femur 

mid-third rt. femur 

explored ; radium 
(50,000 mch.) 

in traction 6 wks . 
explored , mass about 15 
cm. in diameter chiselled 
from femur, Dec. 1926; 
3 radium packs (18,000 
mch.); amputation , Feb. 
26, 1927; stump incised 
April 1927; liter cheesy 
material evacuated: 
parietal metastases 
excised; 2 radium packs 
10 skull (5000 mch.); 7 
radium packs to It. iliac 
metastasis; x. ray June 
1928 

considered 
inflammatory, local 
applications for pain; 
Feb . 1928 x-ray (5-6) no 
effect; 12 more in 3 
mos . ending Aug. 4, 
1928; 2 more cycles 
x-ray Oct., Dec. 1928; 
amputation 6 days after 
pathologic fracture; 
radium packs to stump 
recurrence ( 16,000 
mch .) 

Feb. 1923: Parke Davis 
XIII i.m. for 6 wks . 
during radiation 

P.O. XIII begun 5 days 
after surgery, i.m . daily 
for 5 days, resumed 
after radium, 27 in 2 
mos., mild reactions; 3 
more in June 1927; final 
course 7 i.v. (reactions 
103.2") caused some 
regression metastases 

P.O. XIII May 17, 1928: 
begun during 2nd cycle 
of x-ray, 33 i.v. in 81 
days; 5 more very small 
doses i.v. in 5 wks. after 
amputation; moderate 
reactions 

complete regression during 
toxin therapy; shortly 
thereafter metastases 
developed 

evidence some 
degeneration in tumors , no 
effect on tuberculosis; 
metastasis It. parietal area 
evident 3 wks. after 
amputation; metastasis It. 
iliac bone September 1957; 
felt well after i.v. toxins, 
good appetite; marked 
regression of metastases 
following x-ray, June 1928 

definite improvement, 
general condition excellent; 
Nov. 1928: tumor began to 
increase in size: pathologic 
fracture, Jan. 1929; 
recurrence in stump 
regressed very little after 
radium 

extensive metastases 
10 skull, jaw & other 
regions; rapid course, 
deathJune 1923, 9 
mos. after onset 

disease progressed, 
pulmonary metastases, 
death March 31, 1929, 
2 1/2 yrs . after onset 

disease gradually 
progressed locally 
extensive neoplasm in 
soft parts of thigh, 
destruction of femur; 
death Nov. 20, 1929, 
2 1 / 2 yrs. after onset 



SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

~ 
Physician or Hospital Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; Final Result 

(References) Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result Period of Survival 
Onset Were Begun; Trauma Concurrent Infection 

8. W.B. Coley (5, F. 7 distal 1/2 shaft n. lon,illec-tom} April 3 febrile episodes great improvement, general metastases summer 
# 1067; 42) Oct. femur; trauma prior to 1929: incisional biop''. (103-104.F, followed by health excellent; well I )'T· 1930, death January 

1928 onset radium pack, June 1929 improvement; P.O. XIII 193 1, 2 1/4 yrs . after 
after !st radium (8 i.m. onset 
in 14 days): 5 more i.v. 
in 7 days after 2nd 
radium; continued at 
home few wks. longer 

9. B.L. Coley (5, # 1459; M. 21 proximal lt. femur explored July 193 1; P.O. XIII , Aug. 3 1, general & local condition complete paraplegid 
41 ; 73) 1930 following chronic cureuage, Aug. 193 1; 193 1, (9 i.m., 13 i.v. in improved markedl y, from sacroiliac 

osteomyelitis (foot ball x-ray Sept. 1931 (11 ) all 54 days) after x-ray, complete recovery; well 6 metastas is; metastases 
injuries) prior to toxins; further slight reactions; mos. , July 1932 fell, to skull; death Nov. 2, 

x-ray ( 17); Oct. 1932: superficial staph. fracturing femur; gained 1934, 4 1/2 yrs. after 
appendectomy, long infection, necrosis , weight (to 200 lb.); 12 days onset 
section collapsed gut gangrene, J an. 1932, after appendectomy, rt. 
(volvulus) resected; x-ray 2nd course i.v. toxins, I sacroiliac pain, due to lying 
to vertebral lesion after before, rest after x-ray; on brace, subsided Dec. 
biopsr and before toxins October 1932 acute 1933; well next year; 
(1500 r); x- ray to knee, appendicitis, volvulus; metastases to L5 vertebra; 
ankle, 1934 March 1933 erysipelas, pain in It. knee, tibia; aga in 

purulent discharge from marked pain relief from 
old wound for wks.; toxins (painfree 3 mos .) 
December 1933 toxins 
for vertebral lesion, 17 

N.E.D. April 28, 1934 

in 25 days, i.m. & i.v. 
alternately; 4th course: 
15 in 28 dars. i.m. & 
i.v., only I marked 
reaction : continued i.v., 
I a wk. 



IO. B.L. Coley (5, IF. 12 I proximal It. femur; pituitary extract for P.O. Xlll, Dec. 31, 1935: remained very neurotic, by mid-June 1937 had 
#2088; 73) 1 March psychoneurotic, leukorrhea prior to 14 in 22 days during though combined therapy lost weight, strength; 

1935 somewhat obese; (had onset; sa licylates ; Nov. 2nd cycle x-ray ( 12 i.m. , well tolerated disease progressed; 
had a tonsillectomy) 1935, x-ray (2400 r) , 2 i.v.); febrile reactions death October 17, 

marked pain relief; averaged I 02°F; staph. 1937, 2 1/2 yrs . after 
aspiration biopsy after aureus chronic onset 
x-ray negative; further osteomyelitis, 
x-ray (4500 r to thrombophebitis; toxins 
proximal 1/3, 2400 r to resumed Feb. 1937: 31 
middle 1/3); some pain in 41 days (13 i.m., 18 
relief; 2nd aspiration i.v.): reactions averaged 
biopsy negative; 3rd I 02° - I 03°F; 3rd course 
aspiration after toxins April 1937 (5 i.m. in 
negative: spicules of about 14 days) 
dead bone; Jan. 1936: 
incisional biopsy & 
repeated aspirations 
remained negative; 2nd 
incisional biopsy, Feb. 
1937: Ewing's tumor 

11. B.L. Coley (73) I M. 15 It. mid. femur Aug. 1935, operated at pus evacuated, Oct. I disease not controlled ldeathJan. 25, 1937 
prior to another hospital for 1936; postoperative about 16 mos. after 
Aug. 1935 large "hematoma," x-ray lobar pneumonia; P.O. onset 

(12); aspiration, XIII Nov. 1936, 
incisional biopsies , following x-ray: 21 in 30 
Sept.-Oct. 1936; x-ray days (6 i.m., 3 locally, 
Oct. 1936: 4500 r to 11 i.v.) 
proximal & distal It. 
thigh; i.m. injections 
liver extract 

12. B.Coley (73; 82) I M. 9 LL mid. femur linament applied . P.D. XIII. Feb. 28. 1936: symptom-free Mav 1936. lost wt. early 1938, 
Dec. s" elling disappeared . 3 i.m. prior to radium . good range of motion , severe pain soon 
1935 but not pain: March resumed during laner ulcer almost healed, gained bedridden, death Sept. 

1936: rad ium packs part o r radium therapy: 32 lbs.; radiation ulcer 19, 1938 2 3/4 yrs. 
(60,000 mch.) , caused JO i.m. in 14 days; I healed in I yr ., symptom arter onset. 
ulcer: ~bv 1936. moderate reactio ns: free . 

O'l I I I 
I transfu ~ i o'n April 1936: Lilly product 

Ul given i.m .. rew i.v. : 7 
more P.D. XIII. i.m. 
(total or 60 in 73 davs) 
no marked reactions 



O'> 
O'> 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

I Physician or Hospital l Sex, Age 
(References) 1 Date of 

13. B.L. Coley (5, 
#2278) 

14. Un. of Cal. Hosp., 
San Francisco (82) 

15. B.L. Coley (73) 

Onset 

M. 24 
April 
1936 

M. 10 
1937 

F. 13 
summer 
1938 

Site and Extent of I I 
Tumor When Toxins ~th~r Therapy Befor·e· , Ty~ of Toxin_ Used; I 
Were Begun; Trauma r-'urmg or After Toxins Site, Duration; 

Concurrent Infection 

proximal It. femur 

It. femur 

rt . proximal femur. 
(psychoneurotic, very 
obese; question of 
thyroid disease) 

curettage July 1937 then I P.O. Xlll , Sept. 1937 
x-ray ( l 2,000 r); Jan. after x-ray; 15 in 15 days 
1938. x-ray to occipital (13 i.m., 2 i.v.) 
region (900 r), to lt. persistent low grade 
pelvis (6,000 r); Feb. fever , unknown cause; 
1938 transfusion I transfusion reanion 

, (104"F) 

amputation, Dec. 1937 

treated as arthritis 
(diathermy); aspiration 
biopsy negative; Feb. 23, 
1939 x-ray given 
concurrently with toxins 
( I 0,500 r). March 1939 
incisional biopsy "no 
viable tumor"; Sept. 
1939: x-ray for 
recurrence; x-ray lo rt. 
temporal region (2000 
r). x-ray 6 times weekly 
for generalized 
metastases, 1940 

P.O. XIII begun 8 days 
after surgery: 12 in 26 
days 

Feb. 1939 P.O. XIII 3 
i.m. in 4 days concurrent 
with x-ray, large doses, 
marked febrile reactions; 
15 days later resumed, 2 
i.m ., 5 i.v. ,; unexplained 
febrile episode Feb. 
1940 (102.4"F.); toxins 
resumed after disease 
had generalized, given 
concurrently with x-ray; 
4 i.m. & i.v., markl"d 
reactions 

Immediate Result 

no apparent benefit; 
painless metastases rt. 
sacroiliac, n . femur, It. 
scapula, ilia, ribs, skull , 
liver, exophthalmos h. eye; 
latter decreased. vision 
improved after x-ray; 
general condition 
deteriorated after radiation 
to pelvis 

general health suffered 
during toxin therapy. 
rapidly returned lo normal 

feh very well for I month 
after combined therap). 
pain-free; pain recurred 
after fall , ceased after 
further x-ray; twisted leg, 
fracturing proximal femur; 
metastases to ribs, rt. e} e, 
skull at angle of jaw, n . 
clavicle, rt . ribs (5th to 8th 
with pathologic fracture of 
5th); very severe pain; also 
to n & lt. occiput & lungs 

I Final Result 
Period of Survival 

I 
bedridden, very ill for 
4 mos., death Sept. 
1938, 17 mos. after 
onset. 

died metastasis and 
endocarditis Oct. 17, 
1940 over 3 yrs. after 
onset 

blood count declined, 
general condition did 
not improve, death 
August 31, 1940 2 yrs. 
after onset 

I 
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16. B.L. Coley (73) 

17. Mayo Clinic (72) 

18. W.B. Coley (21 ; 37; 
42) 

M. 33 
Sept. 
1948 

M. 14 
June 
1954 

F. 13 
August 
1906 

19. W.B. Coley 25, case IF. 15 
2; 26; 37, case 81 in late 
table; 41) 1906 

It. femur 

It. femur 

proximal rt humerus 

very extensive involving 
proximal 2/3 rt humerus 

heal caused relief of 
pain; osteomyelitis 
suspected, so 900,000 
units penicillin given 
daily for 1 wk. , pain 
persisted intermittently; 
incisional biopsy Jan. 19, 
1949; x-ray (18,000 r 
through 6 portals) given 
during toxin therapy 

incisional biopsy Sept. 
30, 1954; x-ray 
concurrent with toxins 
(23); x-ray lO rt . lung 
Jan. 1955 (7) 

explored; amputation 
refused 

treated as rheumatism 
for several wks. Feb. 
1907; x-ray (4) during 
toxin therapy, July 3-10; 
interscapulothoracic 
amputation , July I 1, 
1907; axillary and 
subclavian veins nearly 
blocked by tumor, 
axillary nodes involved 

Jan. 25, 1949 P.O. XJII 
or Sloan Kettering XIV 
begun 1 day after x-ray, 
12 i.v. in 15 days, 
moderate or slight 
reactions 

disease not controlled 

Oct. 1, 1954; S.K.I. XIV, I femoral lesion healed, 
16 i.v. in 16 days, febri le metastases rt. lung evident 
reactions averaged 103.6° Jan. 1955 
-104 .8°F. given during 
x-ray 

Parke Davis IX Nov. 
1907 for 3 wks. 

Parke Davis XII June 14, 
1907, small doses, 28 in 
42 days, mostly in or 
near tumor or in upper 
margin It. breast; 
adequate febrile 
reactions; toxins 
resumed Oct. 1907 for 
recurrence, 38 in 78 
days, moderate reactions 

tumor decreased in size 
during 1st 10 days, no 
further improvement 

at first slight decrease in 
size, then increase; gained 
19 lbs. following 
amputation; recurrence 
evident Oct. 1907; 
recurrence disappeared in 
4 wks. during toxin 
therapy, gained 16 lbs. in 4 
mos.; well until March 
1908 

disease progressed 
rapidly after toxins 
were stopped, 
metastases Lo lungs, 
spine, brain. death 
May 25, 1949. 8 mos. 
after onset 

disease progressed, 
death Oct. 12. 1955, 
16 mos. after onset. 

disease progressed 
death less than 1 year 
after onset 

metastases to lungs, 
breasts, face; death 
May 10, 1908 18 mos. 
after onset 
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Physician or Hospital 
(References) 

20. Campbell Clinic (5, 
#1828; 11) 

21 . Memorial Hospital 
(73) 

22. B.L. Coley (73) 

SERIES C, GROUP 1, FAILURES WITHOUT MEfASfASES WHEN TOXINS WERE BEGUN: (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 

Date of Tumor When Toxins ~uring or After Toxins Site, Duration; Immediate Result 

Onset Were Begun; Trauma Concurrent Infection 

F. 20 IL humerus, pathologic tumor, evident when Jan . 1935 P.D. XIII excellent response to 

Fall fracture after slight fall splint removed Dec. begun 9 days after x-ray, combined therapy: tremor, 

1931 1933. severe pain, fever, given 3 times weekly pain , soreness & local heat 

delirium; several similar i.m. with rest periods of all subsided fairly rapidly; 

episodes 1934 ; incisionaJ 2 wks . between courses; slight recurrence of 

biopsy Jan. 1935 x-ray 7 courses in 15 mos. symptoms June 1935, but 

(7 cycles totalling 15,900 ending about May I , x-rays showed progressive 

rin 15 mos .); June 1936 1936 healing & solidification of 

proximal 3/5 of humerus; another episode 

humerus resected, fibula of pain & local heat Dec. 

grafted; union occurred; 1935, but x-rays negative; 

physiotherapy, fair Jan. 1937, agonizing pain 

funCLion rl. hip 

M. 9 rt. humerus (lumps in Lt. aspiration, incisional developed ring worm complete regression during 

Nov. arm apparent Nov. 1946, biopsies July 1948; x-ray infectionJune 1947, 2 wks. combined therapy; 

1947 disappeared concurrently with toxins scarlet fever winter symptom-free 16 mos., 

spontaneously); rt. (4200 r) 194 7-48; toxins (SKI then backache; Jan. 1950, 

humerus lesion XIV) ; 14 i.v. in 14 days, sudden rl. hemiplegia in I 

increased in size with reactions averaged 102° wk. due to spinal 

pain & tenderness - 104°F. metastases, no evidence 

following trauma brain involvement 

F. 36 distal 1/3 rl. humerus fluoroscoped , x-rayed; P.D. XIII begun 2 days apparent regression, in 

July (had received psychiatric aspiration and incisional after x-ray, given excellent health, n.e.d. in 

1947 treatment several years biopsies Ocl. 3 and 6, concurrently: 14 in 14 humerus, suspicious area in 

before) 1947; Ocl. 8, 1947; x-ray days reactions averaged skull noted but disappeared 

(3500 r tumor dose) 103' - 104'F. spontaneously, node in rt 

concurrently with toxins; axilla; bilateral lung 
requested psychiatric metastasis present by 
advice Dec. 194 7, March 15, 1948, but 
(considerable anxiety) ; completely disappeared 
rt. axillary metastatic following radiation, only 

node excised March 15, symptom thereafter 
1948; x-ray to chest dyspnea, due to radiation 

(9600 r) , to rl. axilla, fibrosis 
(1750 r) 

Final Result 
Period of Survival 

disease generalized to 
IL. ilium, rl. femoral 
neck, further 
pathologic fracture 
and soft tissue mass at 
site of primary; 
disease progressed 
rapidly, death April 
28, 193 7 5 1/2 yrs . 
after onset 

terminal pneumonia 
death July 6, 1951 
3 1/2 yrs. after onset 

died pneumonia, Sept. 
8, 1948 15 mos. after 
onset 

, 
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23. Family Physician (37,1 F. 12 
case 59; lable 7; 42; Nov. 
73) 1912 

24 . Golllieb & W.B. 
Coley (37, case 62, 
Table 7; 42; 73) 

F. 22 
Feb. 
1915 

25. W.B. Coley (37 case I F. 8 
63. Table 7; 42; 82) June 

26. Harmer (59) 

1916 

F. 15 
Nov. 
1911 

rl. tibia 

entire proximal rt. tibia; 
onset just after 
confinement, severe pain 
wt. loss 

IL mid. tibia 

rt. tibia following injury 

specific treatment for 
fairly positive 
Wasserman; 2 incisional 
biopsies, Dec. 1912, Jan. 
1913, amputation Feb. 
3, 1913 

explored June 1915 
tissue negative; very 
rapid increase in size; 
amputation refused; 
curetlage, August 1915; 
x-ray during toxin 
lherapy, radium inserted 
in cavity Dec. 13, 1915; 
no benefit; amputation 
March 9, 1916 

explored On. 24. 191 6 
rad ium park (3000 mr h. ) 
:\o' ' · 14 . 19 16 during 
loxin therapy; furth er 
radium park J anuary 15. 
1917 (2500 mr h.); 3rd 
radium park Mav 28. 
19 1 7 (4 700 mr h.) 

confined to bed: 
amputation Feb. 10, 
1912 

Tracy XI toxins by 
family physician for few 
wks. i.m . 

fever, discharge from 
sinus following I st 
exploratory; Tracy XI 
during x-ray, marked 
reactions , I st by 
Gottlieb, resumed by 
Coley, Oct. 22 , 1915, 
i.m. 29 in about 8 wks.; 
reactions marked during 
latter part; 4 more given 
3 wks. after amputation 

not recorded 

gained weight, strength 
under x-ray & toxins; 
unimproved by further 
therapy; recurrence in 
stump 6 wks. after 
ampulation, melastases to 
pelvic bones 

Tracy XI Ocl. 28, 1916, wound discharged necrotic 
i.m. & into tumor tumor tissue beginning 4th 
alternately every 48 hrs. ; week after toxins begun; 
during Jan. : 8 i.t., I i.m. very rapid decrease in size, 
during Feb. 8 i.m .. 9 parlly by sloughing, mainly 
more April 15-May 18, I by absorption, little 
i.l. others i.m. (total 63 I evidence of tumor left by 
in 61/2 mos ., 33 of January 1917, gained 15 
which were i.t.} 8 more I lbs. 
injections July 19-Aug. 
14 , 1917 

Parke Davis XIII begun 
9 days later, given i.m. 
every 48 hrs. for 25 
days; injections resumed 
for I month after 
recurrence, every 48 hrs. 
i.t., sharp reactions 

recurrence in stump 4 mos. 
later; intralumoral 
injections caused it to 
increase in size and 
become very soft; general 
condition deteriorated 

melastases developed, 
death over 3 1/2 yrs. 
after onset 

disease progressed, 
death ·spring 1917, 
over 2 yrs . after onset 

pulmonary metaslases 
evident Oct. 191 7, 
apparent recurrence in 
tibia; disease 
progressed, death 
autumn 1918, 2 1/2 
yrs. after onset 

bedridden all summer, 
death Nov. 18, 1912 
metastases, 
pneumonia and 
pleurisy, I yr. after 
onset 
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Physician or Hospital 
(References) 

27 . Besley (5 , #339; 43) 

28. W.B. Coley (5. 
#2286, 42) 

29. Campbell Clinic (5, 
#1743; 10, case 13; 
82) 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 11 tibia incisional biopsy; P.O. XIII subcutaneously marked decrease in size, 
Dec. amputation refused; for several mos. gained 10 lbs., improved in 
1922 x-ray begun 2 mos. after beginning May 1923; no every way; by Nov. 1923 

toxins, given weekly febrile reactions tumor had regressed 2/3, 
during toxins believed to be getting well 

M. 18 rt. tibia following a fall ; cast applied at another P.O. XIII begun 20 days soon after toxins begun 
April 10 lb. wt. loss in 2 mos. hospital without benefit; after amputation 24 i.m. stump cleared up rapidly, 
1927 incisional biopsy July 20, in 56 days (7 caused discharge decreased; 

1927; amputation 10 reactions I 02" -103°F, general condition 
days later; hemorrhage remainder only l"-2" improved; gained 30 lbs .. 
followed removal of rise); resumed January strength, appetite good; 
drain, sero-sanguinous 1928 (14 i.v. in 49 days) January 1928 metastases to 
discharge for 2 wks. , rt. lung, skull , posterior rt. 
required tight dressings; ilium 
x-ray to rt. chest & skull 
for metastasis , Jan. 1928 

F. 12 It. tibia, ulcerated, incised Nov. 1930 and in P.O. XIII, June 10, uneventful recovery; 
May severe pain (involved 1931: " osteomyelitis" ; 1931; 3 wks . after menses ceased after x-ray, 
1929 distal 25% of tibial amputation May 20, amputation; 4 courses, 3 n.e.d. for over 7 yrs.; 

shaft) 1931 ; x-ray as a wk. for 3 wks., in 17 began to feel badly Oct. 
prophylactic: 4 cycles I mos., no reactions from 1938; pulmonary 
beginning August 14, final course metastases present March 
1931 , over stump, chest, 1939; gained 4 lbs . after 
pelvis, abdomen (no x-ray to chest; married 
metastases present); against advice August 
x-ray to chest for 1939; gained another 4 lbs. 
metastases March, Aug., fall 1939 
Nov., Dec. 1939 

Final Result 
Period of Survival 

death Jan. 1924, about 
14 mos. after onset 

disease progressed, 
became bedridden 
March 1928, death 
June 20, 1928, 14 
mos. after onset 

disease then 
progressed, death 
April 28, 1940, 11 yrs. 
after onset 



30. B.L. Coley (5, I M. 8 I proximal It. tibia I aspiration biopsy Feb. P.O. XIII March 27, tumor seemed smaller I tibial lesion #2073; 73) Nov. aggravated by fall 2 17, 1937; x-ray for I 193 7 I wk. after wk. after x-ray begun; reaClivated, lung 1936 mos. after onset monlh beginning Feb. amputation; 17 in 32 general condition poor in metastases recurred 
15, 1937 (7200 r); days (8 i.m., 9 i.v.) 2nd early May, but wound in Sept. 1941, rt. tibial 
amputation, March 20, course, July 1937 (13 excellent condition; gained metastases regressed 
1937; prosthesis i.m. in 13 days); 3rd wt., attended school, in gained another 8 lbs.; 
obtained I.hat fall; March course (prophylactic), excellent condition for chi ld lost hope Feb. 
1941, x-ray lo rt. lung April 1938, good 2 1/2 yrs ; late Feb. 1941 , 1942, I.hough 
(4050 r) ; April 1941 , reactions; 4th July 1938 chest pain , wt. loss; appearing very well, 
further x-ray lo rt. tibia ( 12 in 14 days, 8.i .m., 4 considerable improvement refused furl.her 
(2500 r) ; May 1942 x-ray 

1 

i.v.) reactions averaged after x-ray, Shear's therapy until May 
lo frontal skull (2 100 r) 103°-104°F); Shear's polysaccharide; metastases 194 2 I.hen metastases 

polysaccharide March lO rt. tibia; pain ceased lO skull irradiated; 
194 1 ( II i.m .), 2 severe after Shear's polys., gained disease progressed , 
reactions ( 106°F): 11 wt., symptom-free until much pain, cough, 
more May 1941 (5 i.v., 6 August 1941 hemoptysis, death, 
i.m.); 51.h course Coley 6 yrs. after onset 
toxins (P.O. XIII) Jan. 
1942, 10 in 13 days (7 
i.m.) 

31. W.B. Coley (37, case j M. 12 rt. fibula biopsy; radium packs 10 Sept. I , 1921. P.O. XIII , tumor 7 cm. smaller by I disease progressed, 74 , Table 7: 42 ; 73) Jul y & 14 days after toxins 30 in 86 days, i.m ., only mid-Oct. 1921 ; pulmonary death I 1 mos. after 1921 begun (7808 & 8052 9 reactions over 10 I• F. metastases present Nov. onset 
mch.) maximum 104.2°F. 1921 

-...1 
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Physician or Hospital 
(References) 

32. W.B. Coley & 
Henkle (5, #2281 ; 42 ; 
73) 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd~) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins !During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

F. 18 Nov. rt. fibula pain relie.,.ed by hot March I , 1934 P.O. Xlll severe herpes labialis 
1932 baths until severe injury 9 i.m. (reactions to 105° following maximum febrile 

July 1933; tonsillectomy F) ; funher toxins reaction; n.e.d . except for 
Oct. 1933 , pain vanished continued at home by some limitation of motion 
for 2 wks. then mass Henkle i.m. little (contraction of Achilles 
apparent; incisional reaction, 2 a wk. umil tendon) ; pain recurred, 
biopsy Nov. 29, 1933; March 1935; April 20, increased in severity shortly 
Dec. 1933, x-ray (12); 1935, given daily or after toxins were stopped; 
amputation refused , 3 every other day, i.m. also pain in proximal It. 
more x-ray (900 r); July mild reactions; 3rd humerus ; radiation ulcers 
1934 , wound cureued & course May 16, 1935 ( 13 · intractable; pain over It. 
debrided; special in 18 days i.m.), mild kidney region, Sept. 1935; 
support to overcome reactions; lymph node metastasis rt. 
foot drop; April 17, femoral area, Jan. 1936, 
1935, 4 radium packs shortly after radiation to 
totalling 32,000 mch. in abdomen and chest, also in 
4 days; partial excis ion dorsal spine; recurrence in 
of fibula May I , 1935 fibula followed x-ray 
(resected specimen 
showed no evidence 
tumor) ; foot drop, full 
leg cast; indolent 
rad iation ulcer removed; 
deep ulceration still 
present; pinch grafts 
Oct. 1935; femoral node 
excised, Feb. 1936; 8 -
radium packs to rt. 
groin, abdomen, March 
2-9, 1936 (60,000 mch .); 
x-ray to 12th dorsal 
vertebra (1500 r) : 

Final Result 
Period of Survival 

pulmonary metastases 
apparenc by April 
1936; disease 
progressed; death 
June 8, 1936; over 
3 1/2 yrs . after onset 
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33. B.L. Coley (5, 
#1496; 73) 

34. B.L. Coley (73) 

F. 7 
June 
1931 

M. 14 

rt. fibula 8 x 4 cm. 

distal epiphysis fibula (6 
cm.) 

x-ray 1524 r Jul y 193 1, 
2 wks . after onset; 
incisional biopsy after 
x-ray: "chronic osteitis" 
300 r more x-ray in late 
July 1931 ; well 21/2 
yrs .: then tenotomy 
performed for double 
equinous; 2 wks . later 
fibula reactivated, 
aspiration biopsy, May 
16, 1934 positive; 
further x-ray ( 1200 r to 
fibula, 800 r to 
mandible, 800 r to rt . 
femur, 800 r to It. 
humerus) 

Dec. 9, 1939, excision; 
ultra violet treatments 
post-op. ; x-ray March, 
Apri l 1941 (3500 r), 
prior to & during toxins ; 
2 transfusions April 
1941 ; fibula resected 
June 1941 ; bone graft 
from other tibia; 3rd 
transfusion; incision 
ulcerated , remained 
open March 1945; x-ray 
to chest (2500 r distal , 
2400 r proximal) 

May 24 , 1934, P.O. Xlll 
15 in 15 days (10 i.m., 5 
i.v.) 

P.O. XIII March 31 , 
1941 , 6 i.m. in 10 days , 
reactions averaged 101° 
-102°F; 2nd course Oct. 
1941, 9 in 16 days (4 
i.m., 5 i.v.) 

metastases developed, 
condition deteriorated, 
except for lesion in It. 
gingivus which 
disappeared. 

ulcerated wound improved 
markedly during 2nd 
course toxins; regained full 
motion ; grafted bone in 
fibula enlarged; 
symptom-free 3 yrs., struck 
in chest by basketball 
January 1945; fluid in rt. 
base, metastasis; n.e.d. 
after chest x-ray 

lost much weight, 
disease progressed, 
deathJuly 22, 1934, 
over 3 yrs. after onset 

disease reactivated, 
very ill by June 1, 
1945; death August 
30, 1945, 5 3/4 yrs. 
after onset 
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""" Physician or Hospital 
(References) 

35. B.L. Coley (73) 

' 

36. W.B. Coley (37, case 
101 , Table 7; 73; 82) 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins Inuring or After Toxin! Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 21 proximal rt. fibula; heat treatments caused P.O. Xlll January 30, gained 7 lbs. after toxin. 
July trauma 6 mos. prior to severe burn lasLing 2 1948; begun 8 days after therapy; stump healed 
1947 onset; 20 lb . wt. loss ; mos .; treated for amputation, 14 i.v. in 15 perfectly 

(psychoneuroLic osteomyelitis by days, reactions averaged 
hysterical features , injections penicillin 102.2-103.4°F.; 
possible narcotic (300,000 units daily for unexplained febrile 
addiction) 11 days ending Sept. episode March 1948 

194 7) ; resection head of 
fibula under tourniquet, 
Dec. 194 7; cast applied; 
paralysis, anesthesia 
entire leg from 
tourniquet site distally; 
referred to B.L. Coley; 
aspiration biopsy Jan. 
19, 1948; amputation 

Jan. 22 , 1948 

M. 8 It. ulna following injury "medicinal" treatment Tracy XI August 9, tumor barely palpable by 
1919 for 2 mos.: explored July 1919, 7 days after August 30, 1919 after 

17, 1919, radium packs, radium: 9 i.m. in 19 combined treatment; pain 
August 2, 1919 (19,846 days, 1 moderate febrile recurred spring 1920, 
mch.); 3rd radium pack reaction; 2nd course n.e.d. on readmission; 
Sept. 24, 1919 (7 ,895 August 1920, 6 i.m. in recurrent tumor apparent 
mch.); 4th radium pack 14 days, little reactions ; in Aug. 1920 disappeared 
Apri l 1920 (11,920 continued at home by under prolonged toxin 
mch.); 5th & 6th on patient's brother for 6 therapy; remained well 
June 24, 1920 (20,000 mos. & after a 3 mos . until Sept. 1921 ( 1 mo. 
mch .), 5 more in August interva l a 3rd course after tox ins were stopped) 
1920 totalling 40,000 lasting 3 mos., all i.m. 
mch. reactions to 104 °F, total 

duration with intervals 
of rest, 2 yrs. 

Final Result 
Period of Survival 

disease progressed 
deaLh May 19, 1948, 
11 l/2 mos. after 
onset; autopsy 
revealed metastases to 
parietal and visceral 
pleura, vertebrae, ribs, 
sternum, lungs & skull 

metastases to lungs 
liver, disease 
generalized; death 
Dec. 14, 1921 2 1/2 
yrs. after onset 
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37. Mt. Sinai & 
Memorial Hospitals 
(42; 73) 

38. B.L. Coley (73) 

F. 14 
Nov. 
19 18 

M. 16 
Nov. I 
1949 

rt. radius 

It. scapula, 40 x 43 cm. 
(played tuba, carried 
over IL shoulder) 

radium packs Dec. 1919 1 P.O. XIII Nov. 1919 for 
(12,76 1 mch.) Jan. 1920 2 wks. i.m. no febrile 
I 0,530 mch.); 2 in May reactions 

no effect from toxins; 
almost complete regression 
few weeks after initial 
radium; became ill , colitis, 
nervous collapse, anemia, 
Sept. l 920; soon after 
incisional biopsy 1920 
developed double vis ion, 
recurrence, general 
condition decl ined, anemia 
more ma~ed; me~nu9 
to scalp; nosebleeds almost 
daily; recurrence fungated 
through scar: metas tasis on 
ulnar surface 

1920 ( 19,624 mch.). 2 in 
July 1920 (1 1,529 mch.); 
1 in Aug. 1920 (8,224 
mch.); Sept. 1920 3 
doses Salvarsan , sodium 
cacodylate; incisional 
biopsy Oct. 1920; 4 
more radium packs Nov. 
1920 (7 ,600 lO 8,268 
mch . each); a total of 
11 2,935 mch. of radium 
in I yr. 

chiropractic treatment 
fo r 2 wks., no benefit; 
aspi ration & incisional 
biopsies, Dec. l 949; 
Dec. 20, 1949 x-ray 
concurrent with toxins 
8100 r, causing burn, 
scapulectomy J an. 23, 
1950 (tumor showed 
extensive necrosis); 
thoracentesis yielded 
malignant cells , Apri l, 
1950 

P.O. XIII 15 in 15 days tumor visibly smaller after 
(13 i.v., 2 into tumor); 3 injections & x-ray 
spiking fever postsurgery treatments; after Isl i.t. 
for 2 days (to 101.4° F). dose could move arm 

more, felt beuer; less pain; 
no further regression; 
considered excellent result 
from surgery; rt. pleural 
effusion April 1950 

studded with 
metastases, disease 
progressed rapidly, 
deathjan. I , 192 1, 26 
mos. after onset 

disease progressed 
rapidly; death June 6, 
1950, 7 mos. after 
onset 
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Physician or Hospital 
(References) 

39. B.L. Coley (73) 

40. W.B. Coley (8; 31; 
35, case III ; 37, case 
III, Table 7; 42) 

41. University Hospilal , 
Philadelphia (82) 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Resµlt 
Onset Were Begun; Trauma Concurrent Infection 

M. 24 It. scapula 4 x 8 cm. I 0 aspiralion biopsy July P.1 same marked regression evident 
Jan . lb. wl. loss 1950 x-ray July 17, 1950 da .V . in J5 in 48 hrs ., 75% regression 
1950 concurrent wi•.h toxins da veraged in 5 days ; complete 

(3500 r tumor dose); 10 disappearance in 3 wks. 
furlher x-ray September combined lherapy well 
6, 1950 to melastases in tolerated; 2 wks . after 
L3 (808 r); caffeine cessation of treatment, low 
cacodylate improved back pain; Sepl. 4, 1950 
symptoms; x-ray to skull assaulted, brutally beaten 
(375 r) & to scapula (knocked out). severe 
(300 r) psychic as well as physical 

trauma, taken by 
ambulance next day to 
Memorial Hospital; 
metastases in 2 wks.; 10 
days later recurrence in 
scapula 

M. 12 recurrent rl. clavicle (2 total excision of clavicle De racy XI swelling disappeared in 2 
early Dec. wks. after local trauma) Dec. 20, 1912 tumors da 1ks. 2nd wks.; rapid wl. gain; during 
1912 had extended almost co Vfarch lhe 6 wks. when no toxins 

into mediasunum, filling fo1 were given local recurrence 
space above sternum; again apparent, also 2 
evidence of local other nodules, of. very 
recurrence wilhin I 0 rapid growlh 
days, radium given 
(details not recorded) 

M. IO rt . clavicle palhologic "osteomyelitis" incised, Ja D. XIII wound healed in 2 mos. 
autumn fracture (repeated falls drained Nov. 15, 1923; (2 eel.ion) ; well 9 mos ., lhen 
1922 in football) growth resected Jan. 5, i.n s, recurrence; local injeclions 

1924; granulation tissue dt orded; caused it to " melt down"; 
biopsied; 4 x-ray in ed Sepl. recurrence again evident in 
treatments; Dec. 2, 1£ gion of 2 mos. ; metaslatic nodules 
1924, block of necrotic re ils not developed in pectoralis 
tumor excised re rurse major, in ll. ilium; clavicle 

be .er lesion recurred by Jan. 
ex nic 1925, some of melaslalic 
tis >r near nodules broke down, rt. 
tu y arm grealiy swollen 
w1lhout reacllon 

Final Result 
Period of Survival 

vertebral lesion 
progressed rapidly, 
complete paraplegia, 
dealh Dec. 4, 1950, 11 
mos . after onset 

disease not controlled, 
metaslases to chest , 
cervical nodes, 
appeared shorliy after 
radium; death, Jan. 
1914, I yr. after onset 

disease progressed, 
dealh March I , 1925, 
2 1/2 yrs. after onset 
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42. W.B. Coley (5, 
#504; 37; 73) 

43. University of 
Wisconsin Hospital 
(82) 

44 . B.L. Coley (82) 

F. 11 
Feb . 
1924 

F. 14 
Dec. 
1954 

M. 26 
June 
1929 

clavicle, of very rapid 
growth infiltrating soft 
tissues, shortly after 
falling on hard floor 

recurrent, It. clavicle 

rt. 8th rib , 4 x 5 cm. 

total excision of clavicle 
May 15, 1924 ; bare 
tubes radium implanted 
in wound; massive dose 
radium applied for 
recurrence 

resected Nov. 3, 1955; 
local recurrence Jan . 
1956 also resected; 
aspiration biopsy of iliac 
mass , July 1956; cobra 
toxin given for 7 days, 
August 1956; palliative 
x-ray Sept. 1956 ( 13,600 
r) in IO wks.; terramycin , 
aspirin, demerol, 
codeine, thorazine & 
dramamine for radiation 
sickness 

Sept. 18, 1929: x-ray 
caused pain relief, but 
mass increased; 2nd 
x-ray Oct. 16, 1929, 3rd 
Nov. 20, 1929, without 
much effect, except wt. 
gain; 4th x-ray Feb. 
1930, no improvement; 
by March increased 
swelling and pain; 5th 
x-ray March 6, 1930; 
pain became 
unendurable thereafter; 
March 14 , 1930 radium 
pack (12,000 mch.) 

June 2, 1924, P.O. Xlll , 
2 wks. postoperative, 4 
i.m. in 11 days , one 
good reaction ( 103.6° F), 
continued at home by 
child's uncle; further 
toxins after radium & in 
Oct. 1924 

Johnston XV J anuary 20, 
1956: 15 in 45 days, 
good febrile responses; 
injections resumed July 
25, 1956, 13 in 14 days 
excellent febrile 
responses 

March 14, 1930 P.O. 
XIII , begun same day as 
radium & after x-ray 
over a 6 mo. period; I 0 
in 19 days (8 i.m. , 2 
i.v.) 

slight recurrence evident 
by August 1924 

got along fairly well until 
metastases developed in rt. 
ilium July 1956; condition 
deteriorated, mass larger, 
pain .more pronounced, 
initial regression of 
metastatic tumor clinically 

2 days after toxins begun 
pain less, general 
improvement evident; 
continued to improve 
under toxins, tumor 
regressed completely in 
mo., symptom-free, 
returned to work; well 4 
mos . then pain recurred, 
lost wt., diffuse metastases 
in lungs 

disease not controlled, 
death Nov. 28, 1924, 
11 mos. after onset 

disease then 
progressed, metastases 
to skull, dura, ribs, 
ilium, sacrum & lungs, 
death Dec. 5, 1956, 2 
yrs. after onset 

disease progressed 
causing death January 
19, 1931 , 19 mos. 
after onset 
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45. B.L. Coley (73) 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins !During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

IM. II rt . 7Lh rib , extension Lo Lhoracentesis (3) for Feb. 1936, staph. albus considerable discharge 
March pleura (onset followed traumaLic rt. pleural empyema; fever ( 103.8° from wound during 
1935 u.r.i. & trauma) effusion, March I 935; F.) remained febrile 2 radiation; empyema cavity 

another Feb . 1936, 7th mos.; mixed toxins closed during toxins; in 
rib then resected, (special Lilly product) good condition, no 
pleural Lumor biopsied ; April 22, 1936: 12 in 14 complaints for 2 1/2 mos. 
radium packs March days (10 i.m., 2 i.v.) July 24, 1928 fever, 
1936 (48,000 mch .) little reaction except abdominal pain 
during empyema, fever from i.v. 
101° - l02 .8°F); ultra 
violet radiation to whole 
body April 1936 ( 10); 
transfusion April 10, 
1936; Dakinization of 
wound; huge chunks 
necrotic tumor removed ; 
funher radium packs 
April 1936, thoracentesis 
July 1936; x-ray (15), 
Aug. 1936 

Final Result 
Period of Survival 

disease then 
progressed rapidly, 
death August 29, 
1936, 16 mos. after 
onset 
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46. Memorial Hospital 
(73) 

4 7. Memorial Hospital 
(73) 

IM. 23 rl. 9th, I 0th I I th ribs, 
March 1945 15 x 10 cm.; 14 lb. wt. 
(while in loss 
army in far 
east) 

IM. 16 It. ischium onset I wk. 
early Aug. after spraining It. hip 
1938 

area strapped, relieving 
pain after 2 1/2 mos.; 
symptom free 21 mos. ; 
pain recurred, mass 
appeared, remission in 
hot weather; again 
recurred Aug. 1947, 
increased rapidly; 
aspiration biopsy, Sept. 
10, 1947; x-ray (2400 r); 
artificial pneumothorax, 
Sept. 29, 194 7; ribs 
resected; transfusion; 
complete sterilization of 
tumor had occurred; 
x-ray to right lung Feb. 
1953 (2500 r); HN 2 
March 1953; further 
x-ray to lung March 
1953 & Nov. 1954 (2600 
r); x-ray to It. ischium 
Dec. 1955; thoracentesis 
auempted Jan. I, 1956 

aspiration biopsy Aug. 
28, 1938; x-ray Sept. 
9-21, 1938 (4500 r) 

u.r .i. Sept. 194 7 spiking gained weight, well, strong, Dec. 30, 1955, sudden 
fever LO I 0 l.6°F, asymptomatic for 3 yrs., fever, dyspnea, pleural 
continued after then "tired" but n.e.d. effusion; disease 
operation ( l 00-10 l.6°F); until July 1952, pain in rt. progressed steadily; 
unknown cause; P.O. lower chest after death January 17, 
XIII Oct 7, 1947, 16 i.v. swimming, due Lo multiple 1956, over 10 1/2 yrs. 
in 16 days, reactions lung metastases; 3 attacks after onset 
averaged 103.8° - 104.8° "Au" in 9 mos. ending Jan. 
F) pleural effusion 1953; by Feb. 1953 had 
during x-ray, fever to intermiuent fever, 
105.6°F continued Feb. weakness; considerable 
12-25, 1953 improvement after chest 

x-ray; metastases regressed 
slightly, then increased for 
awhile after 2nd cycle 
x-ray; general condition 
remained excellent, 
relatively symptom-free, 
gained 15 lbs .; after almost 
complete disappearance, 
lung lesions recurred, 
March 1954, asymptomatic 
until Nov. 1954; again 
symptom-free after further 
x-ray (33% regression 
lesion in n. lung) . 
symptom-free another yr.; 
then metastases to It. 
ischium 

Sept. 16, 1938 ( I wk. Dec. 1938, pathologic metastases to 08 
after beginning x-ray) fracture vertebra, skull; death 
P.O. XIII: 17 in 20 days Dec. 8, 1938, 5 mos. 
(10 i.m., 7 i.v.) reactions after onset 
averaged 102.4 - 104 .6' 
F . 



00 
0 

Physician or Hospital 
(References) 

48. B.L. Coley (73) 

49. Memorial Hospital 
(73) 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 7 Sept. le. ischium & ilium incisional biopsy Dec. febrile episode day pain, tenderness 
1947 194 7; x-ray Dec. 22, before x-ray (I 03.2°F); disappeared after combined 

194 7 (2900 r) ; 2 wbc 14,000; toxins therapy, clinically well , 
transfusions, Dec. 30, begun Jan. 3, 1948, pain-free, gained 10 lbs., 
31 , 1947; May 1948 during x-ray: P.O. XIII hemoglobin increased from 
x-ray to chest (6000 r) & (14 i.v. in 14 days) 64-78%.; well entire April 
to ischium (2000 r) ; reactions averaged 103° 1948, then pulmonary 
antibiotics for sore - 105"F.; febrile metastases several 
throat including reactions after hemoptyses June 1948, 
penicillin; transfusion, chemotherapy & diminution in lung 
amethopterin June 1948; radiation Aug. 1948 metastases; some further 
required medication for improvement after 
pain; another transfusion amethopterin; leukopenia 
July 19, 1948 & 2nd (to 2500 wbc); pain 
course amethopterin; increased, condition slowly 
palliative x-ray lo deteriorated, marked 
abdominal mass & emaciation 
Amin-an-fol Aug. 1948 
(no benefit) 

M. 20 n. ischium & ilium, 10 x incisioaal biopsy, Sept. P.O. XIII begun same pain relieved somewhat in 
May 15 cm. (25 lb. wt. loss in 14, 1948, x-ray (5000 r) day as x-ray: 13 i.v. in 4 days, no longer limped in 
1948 4 mos .. had weighed 213 begun that day, given 14 days; reactions 10 days; pain in scapular 

lbs.) concurrently with toxins; averaged 103.4 - J04 .8°F region noted day toxins 
further x-ray to rt. chest were stopped, due lo 
& lumbar spine (1800 r metastases in posterior rt. 
each) without 8th rib, & in region C7 , 8 
improvement, nauseated; & Tl venebrae, also 
x-ray Oct. 1948 (50 & metastases in lungs; severe 
85 r) lo rt. & It. skull generalized headache by 
caused more severe pain Oct. 16, 1948 during 2nd 

cycle x-ray due lo 
metastases in frontal skull; 
primary lesion in ischium 
remained unchanged but 
other lesions appeared in 
both ilia and femora 

Final Result 
Period of Survival 

disease progressed 
metastases in 
epigastrium. It. lower 
abdomen, It. lung, 
lobar pneumonia; 
death August 20, 
1948, 11 mos. after 
onset. Autopsy 
showed metastases to 
lungs, skull , vertebrae 

rapid downhill course, 
death Jan. I, 1949, 9 
mos. after onset 

. 
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50. B.L. Coley (73) 

51. Memorial Hospital 
(73) 

F. 25 
Oct. 
1945 

inoperable IL ilium (4 
episodes throbbing pain 
radiating IL ilium to 
knee, lasting 4-5 days; 
insidious pain, 
tenderness Jan. to 
mid-June 1947) 

M. 18 early I IL. ilium 20 x 27 cm. ; 
Aug. 1953 anemic, severe & 

disabling pain 

mid-June 1947 
tenderness ceased after 
penicillin (501,000 units 
every 3 hrs, for 5 days); 
June 25, 1947, 
aspiration biopsy; 2 days 
later x-ray (4500 r); Dec. 
29, 1949 x-ray to It. 
chest (4800 r); mass 
over It. scapula excised 
Jan. 3, 1949; IL 
thoracenteses June & 
July 1949, nitrogen 
mustard i.v. July 1949, 
no benefit , severe 
leukopenia (wbc 600); 
penicillin, chloromycetin 
aureomycin; IL 
thoracotomy Aug. 1949: 
morcellement of tumor, 
IL pleural space filled 
with huge tumor masses 

gold injections, 
butazolidine, rest; slight 
improvement 
temporarily; March 6, 
1954, explored: 3 
transfusions March 
1954; HN 2 ; x-ray to IL 
pelvis (5152 r) April 23, 
1954; x-ray to upper 
dorsal spine (2500 r) ; 
June 17, 1954: x-ray to 
skull (850 r), to rt. 
shoulder ( 400 r). to It 
lower ribs ( 400 r), to rt 
pelvis, hip & thoracic 
spine (400 r each); 
cortisone given for 
several days 

P.O. XlIIJune 26, 1947, 
begun I day prior to 
x-ray: 14 i.v. in 14 days; 
reactions averaged 103.4 
- 104°F.; 2nd course 
Sept. 1947: 11 i.v. in 11 
days (similar reactions); 
3rd course Sept. 1948, 
10 i.v. in IO days; 
similar reactions; 4th 
course Dec. 30, 1948, 
during x-ray to chest: 12 
i.v. in 17 days (1st 3 
P.O. XIII , last 9 S.K.l. 
XIV; latter caused more 
marked febrile 
reactions) ; persistent 
fever July 1949 after 
chemotherapy & 
antibiotics 

S.K.l. XIV begun 2 days 
after HN 2 & 1 day after 
1st x-ray: 15 i.v. in 17 
days reactions averaged 
104· - 105°F 

symptom-free, looked well 
after combined therapy, 
returned to medical school, 
clinically well , but x-rays 
revealed small lung lesion 
Aug. 1947; this 
disappeared after toxin 
therapy, recurred by Dec. 
29, 1948, also soft tissue 
metastasis over It. scapula; 
combined therapy caused 
disappearance lung 
metastasis , but recurred; 
gr;i.duated from med . 
school; May 1949, slight 
pain in It. tibial region: 
June 1949, tired more 
easily, cough, pleural 
effusion 

marked decrease in size of 
mass , dramatic relief of 
pain, ambulatory, relatively 
pain-free after combined 
treatment; symptom-free 
for 10 days after discharge, 
then u.r.i ., sore throat, It. 
ear ached; metastases to 
T3 vertebrae by mid-April 
1954 

rapid downhill course 
following 
chemotherapy & 
antibiotics, death Aug. 
29, 1949, almost 4 yrs . 
after onset 

disease progressed 
rapidly, generalized 
bone pain, especially 
in region It. eye; 
weakness, anorexia, 
wt. loss, emaciation; 
deathJuly23 , 1954, 1 
yr. after onset. 
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52. B.L. Coley (73) 

SERIES C, GROUP 1, FAILURES WITHOUT METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins Puring or After Toxin.• Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 17 sacrum inoperable aspiration biopsy, June P.O. XIII, June 27 , 1931 felt fine on discharge July 
Feb . l 0, 1931 ; radium packs after 1st radium therapy; 1931 ; in excellent 
1931 June 16-29, 1931 13 in 21 days, (6 i.m., 7 condition, resumed 

(80,000 mch.) caused i.v.); 6 marked reactions ; activities as fruit dealer; 
some relief; Oct. 9-21, May 1935 2 i.m. little or then 3 mos. later lost job 
1931 2nd cycle radium no reactions; (depression); n.e.d., 
given as a precaution progressive bone 
(80,000 mch.) ; 3rd cycle regeneration; April 1932, 
March 1934 (80,000 pain, gynecomastia of It. 
mch.) ; 4th cycle April breast: gained wt., 
1935 (68,000 mch.); remained in excellent 
Sept. 1935 5th cycle condition until Sept. 1933, 
(60,000 mch.) Dec. then pain down thigh after 
1 I , 1935 aspiration work, became 
biopsy scapular lesion ; symptom-free during 3rd 
Dec. 19, 1935 radium to cycle radium. remained so 
scapula (42 ,000 mch.); for 8 mos. except on 
20 micrograms radium movements of pelvis; 
chloride i. v. Dec. 21 , improved after obtaining 
1935 sacro-iliac belt, recurrence 

again apparent April 1935, 
improved very much after 
further radium and toxins; 
symptom-free 2 mos., then 
pain recurred, dysuria, 
obstipation; again relieved 
by further radium; Nov. 
1935, metasrnses to 
scapula, regressed 
markedly after radium 

Final Result 
Period of Survival 

somewhat i.ncominent 
by Jan . 1936, disease 
progressed rapidly, 
death March 22, 1936, 
over 5 yrs . after onset 
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5!l. B.L. Coley (7!l) M. 20 I pubis, 5 X !l cm.; pain 
April increased in severity for 
1946 (while 5 mos. causing limp 
in Navy) 

aspirin, heat lamp; sitz 
baths; incisional biopsy 
Oct. 8, 1946; x-ray Oct. 
17, 1946 begun 2 days 
prior to toxins (4200 r) 
April 194 7 codeine for 
pain; x-ray July 194 7 to 
chest 6,000 r , & to It. 
pubis (2,100 r) Nov. 
194 7 chordotomy for 
pain; massive doses 
dropterin, Dec. 194 7, 
(no apparent benefit) ; 
x-ray to pelvis (!lOO r) to 
It. chest (2,800 r); 
transfusion, Dec. 20, 
1947 

Oct. 19, 1946 (15 i.v. in 
44 days) ; 1st 9 P.O. 
XIII, last 6 S.K.l. XIV; 6 
good reactions (103° -
105.4°F; 2nd course Jan. 
7, 1947: 14 i.v. in 15 
days; reactions averaged 
103° - 104 .6° F; reaction, 
chill & hives following 
transfusion. 

2 wks. after combined 
therapy was begun pain 
disappeared; remained in 
good health, returned to 
college, well until April 8, 
194 7, then sudden pain 
radiating down It. leg to 
knee required medication, 
metastases to It. lung 
evident by July 1947 also 
reactivation of primary, 
considerable pain relief 
following further x-ray, 
re.turned to college; lung 
lesions diminished 
considerably in number & 
size; pain recurred by 
mid-Nov.; general 
condition improved after 
transfusion 

disease progressed, 
bedridden by March 
1948, severe pain, 
death April 28, 1948 
2 yrs. after onset 
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I . W.B. Coley (42; 73) 

2. B.L. Coley 5, #869; 
(73) 

3. W.B. Coley 5, #898; 
(8; 42; 73) 

4. A. Whitman (5, 
# 1105; 8; 42; 73) 

SERIES C, GROUP 2, FAILURES WITH METASTASES WHEN TOXINS WERE BEGUN 

Sex, Age Site and Extent of Other Therapy Before., Type of Toxin Used; 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 15 1904 extensive distal 2/3 It. biopsy of metastasis; Parke Davis IX, very no improvement 
femur, metastases 10 x-ray during toxins (15 small i.m. doses , no 
inguinal nodes (trauma) in 2 wks.) reactions 

M. 10 generalized, involving tonsillectomy July 1927: Parke Davis Xlll , 15 i.m. peculiar intermiuent type 
winter femora , skull, rt. thereafter rapid loss of in 15 days, no marked of fever; no apparent 
1926-27 ischium, apparently strength & weight (18 reactions: had several benefit from x-ray or toxins 

primary in rt. femur lbs. ); explored, x-ray: 7 acute respiratory 
(trauma) to femur, 3 to skull , infections 

mostly prior 10 toxins 

M. 21/2 distal 2/3 rt . femur x-ray for 2 mos. prior 10 P.D. Xlll , Jan. 1928: 29 some decrease in size 
1927 metastases 10 h . ulna toxins; mass almost in 35 days, Isl few in during beginning of toxin 

(trauma) disappeared, ulnar lesion tumor, mostly i.m., mild therapy, later no effect 
developed; 2 radium reactions 
packs ( 18,000 mch .) 
given after toxins , no 
effect 

M. 15 distal rt. femur, amputation Dec. 10, P.D. XlII begun 5 days patient lost wt. in first 3 
May metastases to It. distal 1928; x-ray to chest; after amputation, 6 i.m. wks. after amp1,1tation , 
1928 ribs, It. orbit, lungs radium packs 10 temple in 2 wks ., little or no generalized pain in back, 

for metastases febrile reaction; 5 more chest, dimness of vision in 
i.v. after radiation It. eye; by Jan. 2, 1929 

metastases on external 
aspect It. orbit pushed eye 
inward & forward ; marked 
improvement immediately 
following combined toxins 
and radiation but prognosis 
believed hopeless, patient 
discharged 

Final Result 
Period of Survival 

death less than a yr. 
after onset. 

disease progressed; 
death, Feb. 1928, 
about I yr. after onset 

metastases 10 entire 
skeletal system; death 
April 21 , 1928, 8 mos. 
after onset. 

disease progressed 
rapidly; death April 9, 
1929; 11 mos. after 
onset 
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5. W.B. Coley Mayo 
Clinic (72; 73 ; 75, 
case 4; 82) 

6. Memorial Hospital 
(5, #1351; 73) 

7. Memorial Hospital 
(73) 

, M. 24 
summer 
1928 

, M. 23 
Aug. 
1930 

, M. 16 
Jan. 
1931 

I recurrent distal It. 
femur, pulmonary 
metastases; 10-12 lb. wt. 
loss; (4 episodes pain, 
swelling, fever , chills) 

proximal shaft It. femur, 
pathologic fracture, 
metastases to skull, 
pelvis, It. humerus, 
lungs 

proximal 1/3 rt. femur, 
pathologic fracture; 
involved entire rl. ilium, 
some destruction 
sacrum, (onset 6 mos. 
after fall downstairs) 

aspirin, local heat; 
diathermy gave some 
relief; 6 surgical 
procedures in 5 mos. : 
biopsies, curettages, 
excision; amputation; 
Dec. 1929: x-ray to 
stump, chest, all at Mayo 
Clinic prior to toxins; 8 
more x-ray after toxins 

4 teeth removed, 
physiotherapy; explored, 
Aug. 1931, x-ray to 
femur (2260 r), to chest 
(2000 r), all prior to 
toxins; further x-ray to 
pelvis, femur, humerus 
(totalling 8000 r); 2 
blood transfusions; x-ray 
to skull (800 r) to 
lumbar region (600 r) 

aspiration biopsy, Jan. 
1932; x-ray to femur 
(900 r); 2nd cycle x-ray, 
March 1932, 3rd cycle to 
femur (2100 r) June, 
1932; 4th cycle Aug. 
1932; to rl. femur (1500 
r), to chest (3000 r), to 
scalp lesions (500 r 
each) 

P.O. XIII, March 3, lung metastases regressed disease not controlled, 
1930, 3 i.m., 6 i.v. by 50%, general condition dyspnea, cyanosis, 
Coley, rest i.v. by family improved markedly, terminal pneumonia, 
physician; further toxins symptom-free; some bedridden only 5 days: 
for stump recurrence further regression lung death Jan. 29, 1931 2d 

lesions; in good condition yrs. after onset 
2 mos. , then stump 
recurrence 

P.O. Xlll, Sept. 12, lung metastases disease then rapidly 
1931: 8 i.m., 2 i.v. in 20 disappeared, no further progressed, paralysis 
days, 2 adequate paifl or cough but general of face, inability to 
reactions (I 03 .8° - health declined: metastasis swallow, death Jan . 
104 .6° F); 4 more i.v. 24 to It. skull, Nov. 1931; in 1932, 17 mos. after 
days later good condition when onset 

discharged that month 

P.O. XII , after x-ray to mass much smaller 3 wks . disease progressed , 
femur, 40 in 90 days : 5 after I st x-ray & toxins; in much wt. loss, pain ; 
i.m. , 15 i.v. , 20 in tumor good condition until June death Dec. 1932, 23 
through window cut in 1932, then cough, wt. loss ; mos. after onset 
cast , 7 adequate febrile 1 month after further x-ray, 
reactions severe pain in lumbar 

region, rt. shoulder & arm 



00 
O'l 

Physician or Hospital 
(References) 

8. Memorial Hospital 
(73) 

9 . Memorial Hospital 
(73) 

SERIES C, GROUP 2, FAILURES WITH METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins !During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 9 very extensive involving heat; "pills" for P.O . Xlll , after x-ray & firm union of fracture 
Sept. proximal 3/5 rl. femur, rheumatism; aspiration radium, 26 in 40 days evident 19 days after toxins 
1934 pathological fracture; biopsy; x-ray, Nov. 1935 (12 i.m. , 14 i.v. ); begun; marked clinical 

metastases lo lumbar (6000 r to proximal reactions averaged I 02° improvement after 
spine (fell 11 mos . after 3960 r lo distal femur); - 104° F. (maximum transfusion; progressive 
onset); l 0-15 lb. wl. loss 5 doses radium chloride 105.2· F> healing of primary lesion. 

i.v., Dec. 1935, all prior vertebral lesion 
to toxins; x-ray lo spinal disappeared, bul another 
metastases during appeared on skull; 8 days 
toxins; blood transfusion after toxins stopped, severe 
Jan. 1936 pain 

F. IO rt . proximal femur, x-ray 5 days after onset P.O. Xlll, August 30, lung lesion vanished 2 
March metastases rt. deep iliac of pain (4800 r) ; very 193 7 when lung mos . after toxins begun, 
1936 region, lungs, (trauma) intense reaction; metastases present, 16 well all winter; recurred 

infection denuded sk.in, in 19 days ( l l i.m., 5 May 1938, again 
several deep necrotic i.v.) good reactions; disappeared after combined 
radiation ulcers , intense resumed May 1938: 19 therapy; in excellent health, 
pain; hip joint in 19 days ( l l i.m. , 8 gained 20 lbs.; bilateral 
disaniculation Jan . 1936, i.v.); given during lung lesions present June 
Dakinization of wound, further x-ray, good 1939; It. lung improved, rt. 
x-ray lo iliac metastases reactions from i.v. only; did not from further x-ray; 
(2250 r), caused 3rd course toxins begun r.l.q . mass did nol respond 
regression but lung day after further x-ray: to x-ray, believed lo be 
metastases occurred, 19 in 19 days (16 i.m., 3 2nd primary: osteogenic 
May 1938: x-ray to lungs i.v.); 4th course: 18 in sarcoma pelvic bones 
(3 500 r) ; June 1939 21 days (9 i.v. , 9 i.m.) 
(3200 r) ; x-ray r.l.q. 
mass June 1940 (3600 

total duration 2 1 /4 yrs. 

r); final x-ray begun 10 
days after toxins, lo hip 
(3600 r) 

Final Result 
Period of Survival 

became blind in It. 
eye; disease 
progressed, bilateral 
exophthalmos, 
blindness , edema of 
foot , death April 12, 
1936, 19 mos. after 
onset 

death April 1941, 
diffuse pulmonary 
metastases, over 5 yrs. 
after onset 
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IO. B.L. Coley (5, 
#2280; 73) 

11. B.L. Coley (8; 73) 

IM. 30 
1934 

IM. 19 
Jul>· 
1938 

I recurrent rt. femur with 
large metastases in rt. 
groin (onset 4 mos. after 
iajury LO rt. thigh); very 
severe pain, 28 lb. wt. 
loss, pathologic fracture 

I rt . femur , metastasis Lo 
parietal region of skull, 

I blurring of vision, 
headaches; (onset 
followed bronchitis) 

March 1935 Ober 
operation, diathermy; 
injections (?); 2nd 
operation 1936; finally 
referred to Memorial 
Hospital {7th hospital); 
April 1936 x-ray (4500 
r); pain-free in 2 wks.; 
2nd cycle x-ray June 
1936 (12000 r); marked 
vesication; gained 6 lbs , 
symptom-free for 3 
mos., Oct. 1936, x-ray 
for recurrence ( 1500 r); 
lost I 0 lbs.; pain 
persisted, pathologic 
fracture (radiation 
necrosis); Feb. 1938 
x-ray to groin metastasis 
( 1800 r) all prior to 
toxins; May 1938 hip 
joint disarticulation to 
alleviate severe pain 

July I, 1939 explored; 
July 17, 1939, x-ray (200 
r); limb immobilized to 
prevent fracture; parietal 
metastases resected May 
1940; x-ray to area 
post-operatively; Jan . 
194 1 parietal metastases 
again removed ( 1200 
gms, involved brain, 
meninges, skull & scalp); 
further x-ray to emire 
scalp; x-ray to chest 

Dec. 1936 local improved after irradiation large local recurrence, 
inflammation, heat, Feb . & inflammatory react.ions; pulmonary metastasis; 
1938, thigh red, hot, felt beuer after toxins death Oct. 29, 1938, 4 
swollen, fever (I 01 • F); yrs. after onset. 
March 1938: P.O. XIII 
17 in 18 days (8 i.m., 9 
i.v.) reaCLions averaged 
102-103° F. 

P.O. XIII begun during decrease in size. then Feb. 194 I , generalized 
x-ray, 22 in 25 days (7 recurrence; parietal metastases including 
i.m., 15 i.v.); reactions metastases extended 8 cm. lung, spine; death 
averaged 102.4° - 104.4° into brain ; pain relieved Sept. 9, 1942, 4 yrs . 
F. after excision & x-ray; all I after onset. 

cerebral signs ceased after 
final operation & x-ray; 
pulmonary metastases 
responded LO x-ray 

I 



00 
00 

Physician or Hospital 
(References) 

12. B.L. Coley (73) 

13. B.L. Coley (73) 

SERIES C, GROUP 2, FAILURES WITH METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 14 rt . femur, metaSlasis 10 incisional biopsy, Augus1 P.D. XIII Jan . 1946: 17 16 days after 1oxins begun 
May rt. inguinal nodes, 1945; x-ray for 6 wks.; i.v. in 20 days, dosage melastases on forehead & 
1945 pathologic fraclure at inguinal metastases much larger than usual , below 2nd molars; felt fine 

football , 1945 excised; Feb. 1946, average reactions 103.4 - briefly, then pain due to 
transfusion, x-ray to 104° F. multiple metastases to foot , 
skull, mandible (2000 r hips, arm , head, jaw; 
each) lesions on skull regressed 

spontaneously 

F. 33 It. femur, terminal; incisional biopsy when Sept. 28, 1948, P.D. pain in foot ceased afler 
June metastases in occiput, 11. exiensive sofL tissue Xlll: 16 i.v. in 23 days, 3rd dose of toxins; 
1947 grea1 we, 5th dorsal involvement already marked reactions headaches improved, 

vertebra, lung; (onset presenl; Nov. 1947 x-ray diplopia subsided 
after muscle strain-was (4200 r). slight 
professional dancer regression; January 1948 
general condi1ion HN2 into femoral artery; 
deieriorated x-ray (16,000 r through 

14 portals); complele 
regression in 2 wks. ; 
head aches, 
pholophobia; 
generalized metastases 
irradiated; teropterin, 
rapid relief of headache; 
radiation ulcer, extensive 
fibrosis; then referred to 
B.L. Coley, incisional 
biopsy It. metatarsal; 
x-ray to skull ( 1650 r). 
to 11. fool (2400 r) 10 
skull (1500 r); 
nupercaine ointment for 
radiation ulcer; cobra 
venom helped final 
severe pain 

Final Result 
Period of Survival 

disease progressed, 
further me1as1ases 10 
1ibia, ribs , dorsal & 
lumbar spine, skull ; 
deathSepi.1946, 16 
mos . af1er onset. 

condition slowly 
de1eriora1ed; very 
severe pain; death 
March 6, 1949, 21 
mos. after onsel 



14. Wehrly (82) IF. 17 I ll. femur, metastases lO I incisional biopsy Feb. S.K.l. XIV, Feb. 25, general condilion ldealh, May 7, 1954, 7 
Uct. lungs; pleural effusion, 1954; then x-ray (3,135 1954: 17 in 42 days (2 deteriorated markedly mos. after onset 
£953 marked wt. loss r tumor dose), given i.m., 15 i.v.) reaclions during March 1954, 

before and during toxins averaged 104.2°-104.8° F improved in April, lhen 
severe back pain, 
paraplegia 

15. W.B. Coley & IM. 20 It. humerus, extensive treated as neuritis; after 2 cycles of x-ray marked improvement in pulmonary metastases 
Margolis (42; 82) March 32 pulmonary metastases osteomyelitis, bursitis; P.O. XUI i.m. begun humerus, pulmonary recurred, also primary 

1932 (had rotated joint rapid increase in size; Oct. 12, 1932, little or melaslases disappeared; lesion in humerus; 
markedly while fencing) punch biopsy; 2 cycles no reaclions; continued returned lo college dealh April 6, 1933. I 

x-ray (12 & 8 each); by al home by Margolis, 2 yr. after onset 
Oct. 1932 extensive severe reaclions, resl 
metastases present in moderate; became 
lungs, dermatitis lO febrile Feb. 1933 (99° 
chesl, It. arm & face; -102° F) 
furlher x-ray Jan. 1933 

16. Bloodgood (42; 82) IM. 17 recurrent rt. tibia cureuage. Nov. 1909; abscess in I of injection gradual regression I disease progressed, 
Oct. infiltrating soft parts; explored April 29, 1910; sites of tumor emulsion ; metastases in groin; dealh Nov. 3, 1910, 
1909 metastases lo groin, iliac partial removal, Tracy XI June 6, 1910, 8 anemia, loss of suenglh; 13 mos. after onset 

region, scalp, 15 lb. Wl. cauterization; 6 in 60 days in or near mass on scalp became 
loss injections tumor wound, febrile reactions enlarged 

emulsion; drainage of lo I 03° F at first 
abscess 

17. B.L. Coley (42; 73) IM. 20 I rt. tibia , metastases to I incisional biopsy Nov. P.O. Xlll Jan. 15 1930; considerable improvement began lO lose ground, 
Feb. lungs 1929; amputa lion 9 i.m. in 11 days , good under toxins alone; pain May 1930, metastases 
1929 refused: radium packs febrile reactions; acute less, some regression after lo skull, ilium, scalp, 

Feb. 4 , 1930 (60,000 respiratory infection, radiation; metastases lo disease progressed, 
mch. in 10 days), x-ray fever (104° F); lhyroid disappeared under dealh Sept. 15, 1930 
(2); x-ray to chest March bronchopneumonia; I further toxins; felt greatly 20 mos. after onset 
1930 (2); x-ray lo scalp i.v. Feb. 17, 1930; improved, no evidence of 
mass, March 1930; 2 reaction 103.4° F next primary tumor March 31, 
more lO chest late day; further toxins 1930; scalp nodule 
March, to 2nd metastasis March IO, 1930, 26 i.v. vanished after x-ray, 
on skull , April 1930; in 29 days; 4 more i.v. excellent appetite, 2nd 
x-ray to cervical lesion & May 1930; infected toe, scalp nodule disappeared 

00 I I I I to chest May 1930 (7); so no further toxins after x-ray; another 
~ July 1930 x-ray to ilium; given appeared in It. cervical 

scalp & po_pliteal region 
metastases excised 
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Physician or Hospital 
(References) 

18. Mayo Clinic (42 ; 73 ; 
82) 

19. B.L. Coley (73) 

· 20 . B.L. Coley (73) 

SERIES C, GROUP 2, FAILURES WITH METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

F. child n. fibula extensive explored, May 22, 1914; TracyXIJune 1.1914, considerable amelioration 
pulmonary melastases aspiration of chest continued all summer of symptoms, especially the 
entire n. lung, probable showed blood in pleura pain 
pleural effusion, also in 
It. upper lobe 

F. 12 n . fibula 5 X 6 cm. ; aspiration biopsy Feb. Feb. 14 , 1939: P.O. XIII clinical evidence 
Nov. metas tases in n. base 1939; Feb. 14, 1939 17 in 30 days (6 i.m., 11 improvement of primary in 
1938 x-ray (12 ,000 r); given i.v.) 14 days, leg less swollen, 

concurrently wilh toxins, mass less palpable, 
x-ray 10 lungs begun 2 evidence bone regeneration 
days after final toxin in 4 wks .; no change in 
injection (2200 r), x-ray lung lesions unt il x-ray 
10 lumbar lesion (1500 given, disappeared by April 
r), 10 It. ches t (3200 r) 5, 1939, in excellent 
ending Oct. 28, 1929; condition, gained weight; 
x-ray to fibula Jan. 1930 April 1939 melastases 10 

( 1800 r); x-ray lo 3rd lumbar and lo It. lung 
sacroiliac ( 1400 r) improved under x-ray; 

symptom-free, gained 12 
lbs.; recurrence in fibula 
Dec. 1939; pain in leg 
ceased after x,ray, 
symptom-free; lost 10 lbs. 
Spring 1940, severe pain 
sacroiliac, metas lases to 
skull 

M. 6 proximal It. fibula , fluoroscoped foot; Jan. 17, 1951 S.K.l. XIV, some lung metastases 
Nov. mulliple pulmonary aspiration biopsy 16 i.v. in 16 days; became much larger, 
1950 metastases ( 12) negalive; bed rest, warm reactions averaged 103° olhers disappeared, general 

soaks, empirin; incisional -104 .6° F; given before condition excellent, but by 
biopsy Dec. 14, 1950; & during chest x-ray April 1951 new lesions 
x-ray Dec. 12, 1950 present in lungs 
4500 r prior to toxins in 
Miami; x-ray to chest 
Jan . 24, 195 1, 9760 r in 
17 days; Feosol 

Final Result 
Period of Survival 

dealh from pulmonary 
embolus Sept. 14, 
1914, al leas t I yr. 
after onset 

disease progressed, 
dealh August IO, 
1940, 21 mos. after 
onset 

disease progressed, 
death May 30, 1951 , 7 
mos . after onset 
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21. Memorial Hospital 
(73) 

22. B.L. Coley (73) 

M. 25 
March 
1934 

M. 9 
June 
1938 

rt. scapula, 23 X 23 1/2 
cm. metas1ases lo n. 
axilla & n. pleura; 
repealed lrauma lO area 
in his job as au10 
mechanic 

It. scapula, 20 X I 0 cm. 
melastases lo 
mediastinum ( 1 mo. 
afler fall downstairs) 

aspira1ion rl. thoracic 
cavity Nov. 1934 , 
aspira1ion biopsy of 
lumor, Nov. 1934, 
funher Lhoracen1esis 
yielded 20 cc., & la1er 
1200cc., 1500& 1200 
cc.; x-ray Nov. 23 , 1934 
(2000 r lo scapula, 4500 
r lo ches1) in 6 wks.; 
further thoraceniesis 
March 20, 1935; x-ray lo 
pelvis ( 1400 r). lo ches1 
(aboul 6400 r) ending 
April 22 , 1935; 5 doses 
radium chloride i.v. 

os1eopathic lrea1men1s 
for 5 wks. Jan. 1939; 
aspira1ion biopsy June 
1939; scapulecwmy June 
28. 1939; x-ray July 
1939 lo chest (2400 r) 
prior lo loxins; x-ray 
April 1940 lo head 
( 1400 r). palliative x-ray 
over skull (I 000 r). rt. 
mas1oid ( 1000 r). It. & 
rt. posterior neck ( 1000 
r each) ending Sept. 23, 
1940 

P.O. XIII Jan. 8, 1935, I fluid in ches1 ceased 4 days 
17 in 18 days (7 i.m., I 0 af1er x-ray begun, felt 
i.v.) modera1e reac1ions grea1ly improved, dyspnea 

ceased; lumor decreased 
50% in size prior Lo loxins; 
skin recovered well from 
radiation; n.e.d. by Feb. 
1935, re1umed to work 
early March 1935, disease 
reacliva1ed promptly, very 
ill in 2 wks ., marked 
dyspnea, recurrence, 
me1as1ases in lungs, 
ischium; dyspnea 
diminished after further 
x-ray; no benefil from 
radium chloride 

I chronic pharyngitis; P.O. 
XIII July 19, 1939 
begun 3 days afler las1 
x-ray; 13 in 14 days (9 
i.m., 4 i.v.) reactions 
averaged I 02" - l 03" F; 
2nd course Feb. 22, 
1940 9 in 9 days (4 i.m., 

1

5 i.v.) same reactions; 
3rd course April 1940, 
14 i.v. in 15 days 

lumor increased rapidly 
after osteopathy; no 
complaints following 
surgery, x-ray & loxins 
until mid-January 1940 
(abou1 6 mos.). then pain 
n. hip & knee, wt. loss; 
symp1oms subsided 
spontaneously; well until 
April l, l 940, lhen brain 
metastasis , diplopia , wt. 
loss; improved lemporarily 
under combined lrealmenl 
April 1940; metastases to 
skull diminished afler x-ray, 
Augusl 1940 

disease progressed, 
pain unbearable by 
August 1940, further 
metastases to skull , 
death May 22, 1941 , 
abou1 3 yrs. afler 
onsel 

disease progressed, 
pain unbearable by 
Augusl 1940, further 
metastases lo skull, 
death May 22 , 1941, 
aboul 3 yrs . afler 
onset 
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Physician or Hospital 
(References) 

23. W.B. Coley (30, Case 
7 in text, # 58 in 
table; 35; 73) 

24. Presbyterian Hospital 
(82) 

25 . B.L. Coley (82) 

SERIES C, GROUP 2, FAILURES WITH METASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins !During or After Toxins Site, Duration; Im.mediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 13 rt . clavicle meLaStases in June 1905, partial Buxton VI Feb. 5, 1906 further metastatic nodes in 
Jan . neck back of resection of clavicle at for recurrence 15 i.m., supraclavicular region and 
1905 stemomastoid Mt. Sinai Hospital; in 20 days in 1st course, near midline apparent by 

metastatic node excised resumed in I 0 days, to Sept. 1906; increased in 
by Coley April 1906 June 10, 1906 (85 i.m. size by Nov. 1906 despite 

in about 4 mos.) some toxins 
marked reactions; 3rd 
course Sept. 6, 1906: 6 
i.m. in 10 days, 4th 
course Oct. 1906 12 i.m. 
in 23 days; final course 
Jan. 1907 (4 i.m., no 
marked reactions) 

M. 25 rt. clavicle, 9 X 7 cm., paUiative x-ray Nov. 6, Oct. 30, 1930: P.O. Xlll no apparent improvement 
Feb. metastases to skull, chest 1930 to skull and chest begun 8 days prior to 
1930 x-ray; no further toxins 

until Nov. 11, 1930 then 
given every 2 or 3 days 
i.m. 

F. 20 I Ith & 12th ribs, resection of distal 1/3 of July 4, 1927 P.O. XIII local recurrences present 
Oct. recurrent with 12th rib Feb. 1927; 16 i.m. in 22 days, only during week toxins were 
1926 pulmonary metastases mid-March 1927 x-ray 3 adequate reactions; begun, but lung lesions 

possibly also present in (2) ; definite recurrence disappeared in 12 days; 
rt. lumbar region by April 1927; x-ray (6 became very ill after 

more). marked radiation radium pack treatment, in 
sickness for days; 6 wks. complete paraplegia 
recurrence disappeared, 
but severe pain 
persisted, pulmonary 
metastases by June 
1927; local recurrent 
nodules; July 13, 1927 
radium pack over scar 
(8000 mch.) 

Final Result 
Period of Survival 

disease not controlled , 
death May I, 1907. 
almost 2 1/2 yrs. after 
onset 

disease progressed 
with multiple bone 
meta~tases, death Feb. 
1931, I year after 
onset 

disease progressed 
rapidly, death Jan. 12, 
1928 15 mos . after 
onset 



26. Memorial Hospital ,M. 18 rt. 8th rib, 11 X 6 cm.; aspiration biopsy March August 9, 1937 P.O. condition considerably disease progre55ed . (82) April extra-pleural metastases ; 31 , 1937; radium packs XIII , 20 in 30 days (10 worse after toxins; dea ih jan. 14. 1938. 
1935 pain; 13 lb . wt. loss April 8-17, 1937 (72 ,000 i.m., 10 i.v.) reactions metastasis to skull, and 14 mos. after onset of 
(Nov. 1936. mch.) ; pneumothorax more marked with i.v. lungs mass. 2 3/4 vears after 
tumor) instituted April 28-May onset of pain 

14, 1937; block removal 
7th, 8th, 9th ribs and 
pleura; extrapleural 
metastases could not be 
removed; further radium 
pack treatments daily 
June 1-15, 1937 
(112,000 mch.); patient 
somewhat exhausted by 
it; metastases in It. 
supraclavicular fossa, 
August 1937; x-ray over 
supraclavicular fossa , 
August 1937; 
thoracentesis twice, late 
Sept. 1937; x-ray over 
supraclavicular lesion 
Sept. 1937 ( 1500 r) also 
to skull , scapula, cervical 
region & It. chest, Oct. 
1937 

27 . B.L Coley (5, , M. 11 rt. 6th rib , pleural, liniment for pain; March 3, 1934: P.O. metastases considerably I death occurred Sept. 
#1772; 73) Oct. pulmonary metastases , radium packs daily for 7 Xlll , 11 in 20 days , 6 smaller 5 days after toxins 15, 1934, 11 1/2 mos. 

1933 pleural effusion. days ending Feb. 14, i.m., 5 i.v., 2 good begun, well 2 wks. then after onset 
1937 (60,000 mch.); reactions (102.8-104.4" lost 10 lbs. in 4 mos.; pain 
caused remarkable F); given after I st cycle recurred but disappeared 
regression; radium packs radium after radium; lung lesions 
April 20-27, 1934 increased, new masses 
(60,000 mch.); 3rd cycle projecting from 
radium packs June 1934 medias tinum by August, 
(60,000 mch.) - a total frequent nose bleeds, but 
of 200,000 mch. in 4 1/2 general condition was 

IO I I I I mos . maintained (..>O 
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Physician or Hospital 
(References) 

28. B.L. Coley (73) 

29. B.L. Coley (73) 

SERIES C, GROUP 2, FAILURES WITH MEfASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age 
I 

Site and Extent of Type of Toxin Used; Other Therapy Before, 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 7 4th It. rib, extensive, thoracentesis shortly April 13, 1935: P.O. improved after toxins. 
Jan. inoperable involving after onset; incisional Xlll, 22 i.m. in 34 days , symptom-free , in excellent 
1935 pleura; onset after biopsy; x-ray 11 reactions 102° - I 04 .8° condition all summer & 

pneumonia of h. lung March-April 1935 (2000 F.; special formula tried fall , remarkable regression 
with fever for 2 wks. r); very marked Feb. 1936 (9 i.m. in 10 primary & metastases; 
(extremely bad home regression by April 8 , days) ; mild reactions; discharged improved after 
conditions) 1935; pneumothorax measles, May 1936, further x-ray & toxins; 

auempted, Feb. 1946; pertussis July 1936 continued to gain weight; 
disease still present J an. disease reactivated July 
1936, extensive 1936, extensive lung 
involvemelll; further metastases 
x-ray ending Feb. 10, 
1936 (2700 r); 
transfusion Feb. 7, 1936; 
further x-ray July 1936 
(3600 r lo chest) 

F. 8 h. 6th rib with partial pnc.:umothorax August I 0. 1935, P.O. considerable regression in 
July pathologic fracture , induced: radium packs XIII, 20 in 24 days (8 primary & lung metastases, 
1935 metastases to It. lung; Aug. 3-8. 1935 (·lS .000 i.v., 12 i.v.); pleural symptom-free, in excellent 

(trauma to chest wall 1 l mr h.). ca using rapid effusion, fever Nov. 3, condition, gained 10 lbs. in 
mos . before; recurrent derrea;,e in LUmor: 1935; toxins resumed 3 wks.; regre~sion of 
u.r.i. , tonsillitis; a rtificial pneumothorax July 29, 1936: 12 i.m . in primary complete by Oct. 
tonsillectomy, 11 days O r t. 25 & 27 . 1935: It . 16 days , moderate 22, 1935, further wt. gain; 
prior to onset of pain; 4th . 5th &: 6th ribs reactions condition continued to 
febrile (I 01° F) , slight resected anteriorl y, improve; in excellent 
wt. loss sho"·cd incomple te condition, symptom-free 

regress ion: thoracclllesi• next 8 mos ., but chest films 
\"o,. 8. 1935: radium showed metastases in h. 
packsJuly 15-30, 1935 base, July 1936; gained 5 
(60,000 mch .) lbs. after treatment in July, 

some diminution in 
metastases 

I I 
Final Result 

Period of Survival 

steady deterioration, 
widespread 
metastases, including 
cutaneous lesions on 
scalp, extreme 
cachexia, 
exophthalmos, death 
Dec. 10, 1936, 2 yrs. 
after onset 

disease progressed, 
bedridden, Sept. 1935, 
very severe pain in 
legs; death Dec. 10, 
1936, almost 2 1/2 
yrs. after onset 



30. B.L. Coley (73) IF. 11 I recurrent It. 7th rib, explored, curettage, July April 25, 1949, P.O. XIII no complaints after April 1953 mesenteric 
March metastases to femur , 7, 1948; recurrence begun 2 days before & concurrent toxins and metastases (?); 
1948 skull, rt . tracheal region evident, Oct. 1948; x-ray given concurrently with x-ray: sy[Tltom-free 2 1/2 terminal lobar 

(kicked in It. chest 5 ( 1) caused " resolution of further x-ray: 15 i.v. in mos .; then metastasis It. pneumonia, death May 
mos. prior to onset) mass;" further x-ray (30) 15 days, reactions parietal at spot traumatized 8, 1953, 5 1/2 years 

Nov. 17-0ec. 23, 1948: averaged 103.8°- 104.6° few wks. before; it after onset 
(femoral metastasis) ; F; 2nd course Nov. 10, practically disappeared 
March 1949 metastasis 1949: 12 i.v. in 12 days within 10 days after 
to rt. parietal region; (reactions averaged resuming toxins & 8 days 
April 27, 1949 x-ray to I 03.8- 104.6° F), several after I st x-ray; lung lesions 
rt. proximal femur respiratory infections evident in 4 wks., also in 
(3,000 r), to rt. parietal early 1941; acute skull, L3 vertebra, rt. 
region ( 1,500 r) to It. appendicitis, high fever femur, It. iliac spine; 
parietal region ( 1,600 r) April 1953 (wbc 18,000) patient well-nourished, 
to It. chest (800 r); good color, no complaints, 
November 1949, x-ray to did remarkedly well though 
It. parietal (1,800 r); Jan. rib lesion recurred, others 
1950, x-ray to It. increased in size; 
anterior iliac spine pathologic fracture Nov. 
(I, 700 r) to It. parietal 1950; healed; continued to 
region that summer (no do well , gained wt.; by 
benefit); x-ray to rib 1953 , another recurrence 
caused large recurrent over rib; compressed 
mass to regress; further fracture of spine, healed by 
x-ray to It. face caused Feb. 1953 
regression; another 
lesion 1952 cleared up 
under further x-ray; 
terramycin for 
appendicitis 

31. B.L. Coley (8; 73) jM. 21 I It. 10th rib. skull local heat for I st febrile before & after pain in iliolumbar region disease progressed 
J an. metastasis (also had 2 episode sacral pain resection (to 102° F); recurred after rib resection; migrating pains to all 
1949 episodes severe low back caused it to subside: P.O. XIJI May 1949, 16 considerable pain relief joints, soft tissues; 

pain rt . sacral region April 1949, 2 ribs i.v. in 17 days , reactions after toxins; metastases to death April 15, 1950, 
just prior to onset-may resected; back pain then averaged 103.2°-104.6° skull or brain 14 mos. after onset 
have been metastatic?) recurred ; May 1949, F; frontal headache (exophthalmos) June 1949, 

testosterone, x-ray to noted during toxin relieved by x-ray; then pain 
<O I I I I skull therapy in rt. thigh, partial 
(.]l hemiplegia 
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Physician or Hospital 
(References) 

32. B.L. Coley (5, 
#1546 73) 

33. B.L. Coley (73) 

SERIES C, GROUP 2, FAILURES WITH MEfASTASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Exte.nt of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 6 IL ilium, melastases lo x-ray lo It. ilium Augusl August 23, 1933: P.O. improved, good function 
June 1933 rt. skull, unable to walk 1933 (6400 r) prior lo XIII begun afler during therapy, then pain 

(onset after kick on It. loxins; lO rL completing radiation to in IL hip, It. temporal, It. 
pubic spine) fronto-lemporal primary: 15 i.m. in 30 zygoma 

metastases prior lO and days, liltle or no 
during toxins (800 r); reaction until 6 m. dose 
September 27, 1933, then moderale; I more 
x-ray to It. skull , It. Oct. 17, 1933 (104° F). 
zygoma (400 r each) spiking temperature I 

wk. afler this dose - lo 
104 .6° F 

F. 8 extensive It. ilium, July 18, 1940, aspiration August 15, 1940, P.O. lung metastases tripled in 
July metastases lo rt. lung biopsy; 4 days later XIII begun day after lasl size by August 11; 1940 
1928 (6-8 recurrent episodes incisional biopsy plaster x-ray: 16 in 19 days, 9 then disappeared; 

pain in 1st 8 mos., spica applied July 26, i .m., causing symlom-free, no limilation 
almost conslant after 1940: x-ray (6,000 r) considerable pain in rt. of aclivilies, felt fine until 
April 1940) ; 8 lb . wt. prior lO wxins; Sept. bunock, mild reactions; mid-Jan . 1941 when pain in 
loss; anemic 9-20, 1940: x-ray to Lt. 6 i.v., no marked It. hip recurred following 

lung (9,000 r); Jan. 15, reactions, 2nd course influenza; melaslases in It. 
1941 (5,600 r) given Jan. 22 , 1941 begun 8 lung then apparent; during 
concurrently with toxins; days afler x-ray - futher x-ray fever recurred 
i.m. liver injections; p52 ; concurrently wilh p52: 7 (lo 102° F); fell well for 2 
transfusion, Feb. 7 1941 ; in 12 days (4 i.m ., 3 i.v.) wks. after combined 
March 7, 1941 : x-ray lo only 2 moderale therapy, then pain in It. hip 
It. femur (3,000 r); reactions febrile episode recurred, radiating down 
vitamin A; x-ray mid-April 1941 (103.2° n . leg; improved afler 
mid-May l 941 lo le. F) x-ray; sympwm-free, 
sacroiliac region (900 r) gained wt. until mid-April 
& few more in June-July 1941 , metastases in It. 
1941 sacro-iliac joint 

Final Result 
Period of Survival 

disease progressed, 
bedridden, rt. 
temporal lesion 
increased markedly 
deathJan. 3, 1934 , 7 
mos. after onset 

metastases to It. 
mandible; disease 
progressed rapidly 
July-Augusl, dealh 
Augusl 29, 1941, 2 
3/4 yrs. after onset 
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34. ~lemoria l Hospital 
(73) 

35. W.B. Coley (42) 

, M. 20 
Jan. 
1946 
(in Navy) 

IF. 18 
Nov. 
1938 

extensive n, ilium, 
me1.astases LO frontal 
bone and lungs 

pubic bone, pathologic 
fracture ; metastases to 
lungs, wt. loss 

diathermy; Sept. 11 , 
1946; resection of all 
bone whjch appeared lo 
be necrotic & all 
localized abscesses; 
sulfanilamide in wound; 
placed in cast; 
adreno-cortical extract 
given after operation; 
x-ray to sacro-iliac joint 
Sept. 29, 1946 for 24 
days , 4000 r; 2 wks. later 
600 r more; Jan. 21, 
1947, 1600 r to ilium; 
x-ray to lungs 2000 r) 
May 1947; x-ray ton. 
frontal bone.June 1947 
(1800 r); HN 2 , l more 
course x-ray (unknown 
amount) 

plaster cast, brace 
applied; August 1928: 
x-ray {dose unknown) 
some improvement; 
further x-ray Nov. 9, 
1928 (dose unknown) ; 
Dec. 15, 1928 radium 
(dose unknown) 

postoperative fever 10 4 days after fever began , lost 40 lbs. following 
104° F, remained febrile pain ceased; general final x-rays & HN2 ; 
14 days; June 28, 1947; condition remained -good disease progressed, 
P.O. XUI , 14 i. v. in 14 but bilateral lung death Feb . 13, 1948, 
days; further toxins me1as1.ases evident by May 25 mos. after onset 
advised bu1 patjenl 12,, 194 7, these regressed 
returned to west coast & after x-ray June 4, 1947, 
none were given metas1.asis 10 n. frontal 

bone, regressed somewhat 
after x-ray, further 
regression during toxins 

P.O. XIII Oct. 1928, primary tumor did not April 1929 rapid loss 
after 2 mos. of radiation; increase during radiation of weight, general 
LO i.m. in 16 days; Dec. or toxins but another condition decidedly 
3, 1928, 2nd course; 6 lesion appeared in lung; worse, increasing 
i.m. in 15 days these appeared to be emaciation, 

disintegrating by Dec. 6, bronchopneumonia, 
1928, but 2 wks , later they 

'""' M"Y 5, 1929, JOI were increasing and mos. after onset 
primary tumor was also 
larger 
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Physician or Hospital 
(References) 

36. Memorial Hospital 
(73; 82) 

SERIES C, GROUP 2, FAILURES WITH '.'vlEfASfASES WHEN TOXINS WERE BEGUN (con'd.) 

Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; 
Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result 
Onset Were Begun; Trauma Concurrent Infection 

M. 13 n pubic bone, lung explored '.\l a' 3. 1945; purulent discharge from gained 8 lbs. afcer inilial 
May me1astas1\ (I st episode then x-rav (-t000 r exploratol") incision x-ray, child vel") anive lhat 
1945 pam in n. groin 5 yrs. emanauon n pubic prior to x-ray; brief fall, had 2 dizzy spells, 

previously. co111inued for bone) 2nd cycle Jan . 3 1. febrile episode mid-Oct. Dec. 1945, fatigue, 
5 yrs.) 1946 (4200 r): 1945;Jan. 30, 1946; recurrent pain in groin: 

appendectomy lale Feb. P.O. Xlll (14 i.v. in 15 slighl decrease in lung 
1946: julv 15. 19-16: days) reactions averaged lesion. symptom-free bv 
x-ra' to pubis 3000 r) : 103" - 104" F (begun I Feb. 15, 1945; severe pain 
Oct. 23. 1946 x-ra\ lo It day before 2nd cycle recurred following 
chest (2 100 r) : April I . x-ray), acute appendicitis appendectomy; but by 
1948: x-ray to It. ches t late Feb. 1946; 2nd April 26, 1946, 
(4200 r). to skull 1600 r: course June 13, 1946; 12 symptom-free; early July 
Dilanun begun :"\o,. 8. i.v. in 14 da}S (reactions slight pain, new lesion in 
1949 ( I gr: t 1 d.): '.\larch averaged 103.2" - 103.8" It. lung; symptom-free after 
30. 1950: x-ra) 10 chest F); 3rd course during furlher x-rays; auended 
(2560 r) ; further x-ray 10 x-ray to chest Oct. 28, school ; large 6 cm. lesion 
It . lung August 9. 1950 1 1946, 9 i.v. in 17 days; in lung became scarcely 
(3000 r): Dilancin again reactions averaged 102" visible fo llowing concurrent 
gwen Jan. 195 1 & - 102.4° F; u.r.i. Nov. toxins & x-ray; remained 
attacks of impaired 194 7; 4lh course toxins well, strong, n.e.d.; Sept. 
'ision ceased; April 3. Dec. 3 1, 1947: 7 i.v. in 7 194 7 blurred vision, 
1951 : x-ray to ches1 days, reactions averaged headache, some speech 
(2620 r) July 195 1. x-tay 102.6 · 103.2' F; difficulty; symptoms 
10 It . shoulder for pain tonsillitis June 1949 subsided in Oct. ; hard fall 

at football , Nov. 1947 
fractured It. clavicle; u.r.i. 
lhat monlh; hit by 
basketball between eyes, 
stunned; 2nd & 3rd 
episodes similar to lhat in 
Sept. 1947. in Jan. & 
March 1948; panial 
blindness, stead)' headache, 
nausea, vomiting, aphasia; 
partial deafness believed 
possible due to metastases 
in It. occipital-temporal 

I 
parietal region; these 
auacks occurred weekly 
after x-ray to chest, then 

I Final Result 
Period of SurV'ival 

worked most of 
summer, 1951 , lhen 
pain in It. scapula, 
metastatic node above 
It. clavicle, relaSLases 
to rib; rapid downhill 
course. dealh Oct. 17, 
1951 , aboul 7 yrs. 
afcer onset 

I 

I 
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37. Nicholson (82) F. 26 
Sept. 
1956 

rl. pubic ramus, 
mediastinal metastases 

incisional biopsy June 5, 
1953; HN 2 i.v. for 4 
days, July 1953 also 
x-ray to rt. groin (3000 
r); Jan. 3, 1954: x-ray to 
mediastinum & It. lung 
(3300 r) ending Feb. 10, 
1954; April 5, 1954: 
x-ray to rl. inguinal 
region (300 r) & to 
pelvis (3050 r); blood 
transfusions July 1954; 
x-ray to liver mass June 
17, 1954 (900 r), to 
mediastinum, June 
22-25, 1954 (550 r), to 
spine (07-Sl ) June 28, 
1954; antibio tics for 
pneumonia, August, 
1954 

June 7, 1953 SKI XIV: 
14 i.v. in 14 days; Sept. 
18, 1953: 12 i.v. in 12 
days, 4 good reactions ; 
Nov. 1953: 12 i.v. in 12 
days, 4 good reactions 
(over 103° F); March 17, 
1954 : i.v. & i.l. in pubic 
ramus; August 1954, 
pneumonia 

ceased; active in all sports 
1948- 1949, gained 13 lbs., 
grew 3 in. ; another 
convulsive epileptic episode 
Nov. 1949; also dull ache 
in It. chest during Oct. 
1949; in excellent health 
umil March 1950, then 
further lung metastases & 
chest pain; disappeared 
following x-ray; reactiva ted 
by July 1950; symptom-free 
after further x-ray. well 
until J an. 195 1, then 
difficulty in voiding, wt. 
loss; returned to school , 
ac tive, also worked 
Saturdays; wt. declined Lo ~ 
I 00 lbs., J an . 1951 pubic 
lesion reactivated, also lun 
les ions; apparently palliated 
by further x-ray, then pain 1 

in splenic region radiating I 
Lo shoulder 

subjective improvement but 
pathologic fracture 
occurred about July 6, 
1953 & lung lesion 
increased slighLly; 
improved after x-ray, 
gained 10 lbs ., pubic lesion 
filled in, lung lesion 
enlarged ; mediastinal mass 
slowly increased during 
summer & fall 1953 but it 
almost disappeared 
following x-ray by March 
1953; mass in pelvis 
disappeared ; metastases in 
liver June 1954; 
improvement after 
pneumonia 

disease progressed, 
death August 15, 
1954, 23 mos . after 
onset 



SERIES C, GROUP 2, FAILURES WITH METASTASES WHEN TOXINS WERE BEGUN -0 
0 Physician or Hospital Sex, Age Site and Extent of Other Therapy Before, Type of Toxin Used; Final Result 

(References) Date of Tumor When Toxins During or After Toxins Site, Duration; Immediate Result Period of Survival Onset Were Begun; Trauma Concurrent Infection 

38. Memorial Hospii.al M. 14 mei.atarsal, multiple treated for arthritis August 2, 1943, no improvement after disease progressed; 
(73) April metastases to cervical elsewhere; July 29 & 30, decubitus ulcer x-ray; cranial masses began death Oct. 1943; 6 

1943 dorsal , lumbar spine, 1943; 2 transfusions; suppurated, fever to to regress markedly after mos . after onset 
frontal bone, pelvis, rt. July 26, 1943; x-ray to 103.6" F, August & Sept. toxin injenions; no further 
femur; edema legs , It. foot ( 1200 r), to It. 1943; P.O. XlII August improvement after toxins 
decubitus ulcer over leg (1200 r) . to cervical 13, 1943 after x-ray; 14 were stopped 
sacro-coccygeal region, spine (800 r), to dorsal i.m. in 20 days 
40 lb. wt loss spine ( 1200 r) , to 

lumbar spine (800 r) ; 
further transfusions 



BIBLIOGRAPHY 

1. Ainsworth, E. J. & Forbes, F.D.: The effect of Pseudomonas p rogen on ur
vival of irradiated mice. Radiation Re earch 14: 767 . 1961. (Per onal om
munications, 1962) 

2. Barden, R.P.: The similarity of clinical and roentgen findings in children with 
Ewing's sarcoma (endothelial myeloma) and neuroblastoma . Am.J. Rocntg. & 
Rad . Ther. 50: 575-581. 1943 . 

3. Bierman, N.P.: Human appendix and neoplasia. Cancer 21: 109-118. 1968. 

4. Biozzi, G., Benacerraf, B. & Halpern, B.N.: The effect of Salmonella typhi and 
its endotoxin on the phagocytic activity of the reticuloendothelial ys tem. Brit. 
J. Exper. Biol. 36: 226-235. 1955. 

5. Bone Sarcoma Registry Case Records; now with the rmed Forces Institute 
of Pathology, Washington, D.C. 

6. Boyer, C.W. , Jr.. Brickner, T.J. , Jr. & Perry, R.H.: Ewing' sarcoma. Ca e 
against surgery. Cancer 20: 1602-1606. 1967. 

7. Buinauska , P., McDonald, G .O. & Cole, W.H.: Role of operative stre son the 
resistence of the experimental animal to inoculated cancer cells. Ann. Sur. 148: 
642-648. 1958. 

8. Bureau of Vital Statistics, State or Municipal: Death Record . 

9. Burky, E.L. The production in the rabbit of hyper en itive reaction to len , 
rabbit-muscle and low ragweed extracts by the action of staphylococcu toxin . 
J. Allergy 5: 466-4 7 5. 1933-34 . 

10. Campbell, W.C.: Analysis of living patients with primary malignant bone 
tumors. J.A.M.A. 105: 1496-1502. 1935. 

11. Campbell , W.C. & Hamilton,J.F.: Ewing' tumor (endothelial myeloma). An 
unusual case report with necropsy.J. Bone &Joint Surg. 20: 1018-1027. 1938. 

12 . Chandler,JJ., Stark, D.B., Allen, C.V. & Fletcher, W.S .: Ob ervation on the 
treatment of cancer by bacterial toxins. Amer. Surg. 31: 443-449. 1965. 

13. Christensen , E.A.: Infection and malignant tumors . I. Growth of Brown
Pearce carcinomas in rabbits treated with living or killed haemolytic strep
tococci. Acta Path. Microbiol. Scand. 46: 285-295. 1959. 

14 . Cole, D.R. , Dreyer, B., Rousselo t, L.M. & Tendler, M.D.: The radioprotective 
and anti-tumor effect of mixed bacterial toxins and anthramycin . Amer. J . 
Roentgenol. Radium Ther. & uclear Med. 47: 997-1002 . 1966. 

15. Coley, B.L. , Higinbotham, .L. & Bowden, L.: Endothelioma of bone 
(Ewing's sarcoma.) Ann. Surg. 128: 533-560. 1948. 

IOI 



16. Cole , Bradley L : 1eopla m of Bone. ew York. Paul E. Hoeber, 1949 (p . 
297). 

17. ole , W.B.: Inoperable arcoma cured b mixed coxin of er ipela . nn. 
Surg. 25: 174-177. 1897. 

18. oley, W.B. : The treatment of inoperable arcoma with the mixed toxin of 
erysipcla and Bacillus prodigiosu . JAM .A. 3 1: 389-395; 456-465. 1898. 

19. Cole , W.B.: Ob ervation on the ymptomolog and treatment of arcoma. 
Tran . Lehigh Valley Med. A n. 1: 55-78. I 903. 

20. Coley, W.B.: Late re ult of the treacment of inoperable arcoma by the 
mixed toxins of cry ipela and Bacillu prodigio us. Amer. J Med. S . 131: 

375-430. 1906. 

21. Cole , W.B.: arcoma of the long bones . The diagno i , treatment and prog
no i with a report of ixty-nin ca es . Ann. Surg. 45: 32 1-36 . 1907. 

22. Coley, W.B . Inoperable arcoma: a further report of ca e ucce full 
treated with the mixed toxin of ery ipela and Bacillu prodigio us. Med. Rec. 
72: 129- 137. 1907. 

23. o ley, W.B. arcoma of the femur creaced by mixed toxin . Ann. Surg. 45: 

130- 137. 1907 (Case III). 

24. olc , W.B . The treatment of arcoma by mixed toxins of ery ipela and 
Bacillu prodigio u . Bo ton M. & J 158: 175-12. 190. 

25. Col W.B.: arcoma treated by mixed toxins. Ann. Surg. 47: 455-458. 190 . 

26. ole .B. Inter capulo-thoracic amputation for arcoma, recurrence uc-
ces full treated with the mixed toxin . Ann. Surg. 4 7: 807 . 1908. 

27 . Cole , .B.: Bone arcoma, diagno i and creatment. urg., Gyn. & Ob t. 
6: 129- 144. 190 . 

2 olcy. W.B.: The treatment of inoperable sarcoma by bacterial toxin (the 
mixed toxin of treptoco cu er ipela and the Bacillu prodigio u .) Proc. 
Royal o . Med., urg. cct. 3: #3 . 1-4. 1909- 19 10. 

29. o l , V\ .B. plea for more con ervati c treatment of ar oma of the long 
bone , J .M. . 54: 333-343. 1910. 

30. olc ' , W.B. : arcoma of the clavicle; end re ult following total exci ion. 
Tran . m r. urg. A n. 27: 192- 195. 1910. 

31 . ol ' . \-\ .B.: Contribution to the tud of arcoma of the femur. Perio teal 
round-celled sarcoma of the femur, involving two-third of the haft, with very 
ex ten i c multiple meta ta e : apparent cure by the mixed toxin of er ipcla 
and Bacillu prodigiosu . Well 101 /2 ears, when a malignant tumor devel
oped in the thigh at the itc of an old x-ray dermatiti . nn. urg. 5 : 97- 10 . 

10-



1913. (Alo in Tran. Amer Surg. A n. 31: 2 1-306. 1913) 

32. Coley, W.B.: Sarcoma of the clavicle; exci ion followed b toxin treatment. 

Ann. Surg. 58: 556-559. 1913. 

33. Coley, W.B. : Some problem in the earl diagno i of arcoma of the long 

bones. Ann. Surg. 60: 103-108; 537-566. 1914. 

34. Coley, W.B.: The treatment of malignant inoperable tumor with the mixed 
toxins of erysipela and Bacillu prodigiosus , with a brief report of 80 ca es 

ucces fully treated with the toxin from I 93-1914. Bru el , M. Wei en

bruch, 1914. (172 p.) 

35. Cole , W.B. Sarcoma ·of the cla icle-End re ult following total exci ion. 

Ann. Surg. 72: 231-256. 1920. 

36. Coley, W.B. & Cole , B.L.: End re ult of 169 operable a e of perio teal 
o teogenic sarcoma and endothelioma, including a mall group of malignant 

central arcoma. Trans. Amer. Surg. A sn. 43: 857-949. 1925 . 

37. Coley, W.B. and Coley, B.L.: .Primary malignant tumors of the long bones. 

End re ult in 170 operable ca es. Arch. urg. 13: 779-836. 1926; 4: 63-141. 

1927. 

38. Cole W.B.: Treatment of bone arcoma. Cancer Revie\ 4: 426-436. 1929. 

39. Coley, W.B.: Sarcoma of the long bone . Clinical lecture on end re ults . 

Exhibition of patient illu crating end result of treatment. urg. Clin. 

Amer. 9: 583-618. 1929. 

40. Coley, W.B.: Endothelioma, or Ewing' tumor. Amer.]. urg. 27: 7-18. 1935. 

41. Coley W.B.: Diagno is and treatment of bone arcoma. Gia gow MJ . 126: 

49-86; 128-164. 1936. 

42. Coley, W.B .: Offi e Record : 1891-1936. 

43. Connor, C.L.: Endothelial myeloma , Ewing. A report of 54 ca e . Arch. urg. 

12: 789-829. 1926. 

44. Da Co ta,J. Chai mer : Modem Surgery, 10th Ed. , Philadelphia, W.B. Saund rs 

1931, p. 293. 

45. Dahlin, D.C, Coventry, M.B. & canlon P.W.: Ewing' arcoma: a critical 

analy i of 165 ca es.J. Bone &Joint Surger 43 : 185-192. 1961. 

46. Donald on, S.S., Cooper, R.A. Jr & Fletcher, W .. : Effect of Cole ' toxin 

and irradiation on the A. Melanoma #3 tumor in the golden ham ter. Cancer 

21: 805-811. 1968. 

47. Everson, T.C. & Cole, W.H.: Spontaneou regre ion of cancer. A study and 

abstract of report in the world literature and of per onal communications 

103 



concerning spontaneou regre ion of malignant disease. Philadelphia and 
London, W.B. aund r Co., (560 pp.) 

4 . Ewing, J .: A review and cla ification of bone arcomas. Arch. Surg. 4: 480-
583. 1922. (pp . 525-528; Fig. 3 1-33). 

49. Fowler G. . & aut , H .C.: End re ult in lymphosarcoma treated by toxin 
therapy alone or combined with urgery and/or radiation . ( 7 ca e ) or with 
concurrent bacterial infection (14 ca e ). Monograph #6. ew York Cancer 
Research Institute, cw York, 1968. 

50. Fowl r, G. .: Te ti ular cancer treated b bacterial toxin therap a a mean 
of enhancing ho t re i tance. End re ult on 63 determinate ca e with micro
copic confirmation of diagno i : 20 operable (85% ucces e ); 26 inoperable 

(35% ucce ses); 17 terminal (6% succe se ). Monograph #7. ew York Can
cer Re earch In titute, ew York, 196 . 

5 1. Fowler, G.A.: Enhancement of natural resistance to malignant melanoma 
with pecial reference to the benefi ial effects of concurrent infections and 
bacterial toxin therapy. Monograph #9. ew York Cancer Re earch Institute, 

ew York, 1969. 

52. Fowl r G.A: Beneficial effen ofa ute bacterial infection or bacterial toxin 
therap on cancer of the colon or rectum . Monograph # l 0. ew York Cancer 
Re earch Institute , cw York, 1969. 

53. Fowler, G. .: The apparent! beneficial effect of concurrent infection, in
flammation or fever , and of bacterial toxin therap on neuroblastoma. Mono
graph # 11 , e\\" York ancer Re earch In titute , ew York, 1970. 

54 . Fraumeni,J.F.Jr. & Glass , A.G.: Rarity of Ewing' arcoma among .S . cgro 
hildrcn . Lancet 1: 36 -367 . 1970. 

54a Fricdman,B. & Gold, H .: ltra tructure of Ewing' arcoma of bone. Cancer 
22: 307-322. 196 . 

55 . Glynn , L E. & Holborrow, E.T.: The production of complete antigen from 
pol accharide haptcnc b trepto occi and other organ ism . J. Path. & Bact. 
64: 775-7 3. 1952. 

56. Grc nc, W.A. Jr ., Young, L. & Swisher, S. .: P ychologi al facto rs and 
rcticuloendothelial di ca . P ych. Med. 18: 220-230; 284-303. 1963. 

57 . Harcourt , K.F., Robert on , R.D. & Fletcher, W . . : Effect of pre-treatment 
with ndotoxin on the re pon e of kin to irradiation in the rabbit. Cancer 21: 

12- 15. 196 

5 . Harmer, T. tud of the efficiency of mixed toxins (Cole ) in inope rab le 

I 0-! 

arcoma. critical ana l si of 134 micro copica lly proven ca e . Bo ton M. & 
.J. 172: 33 1-33 ; 3 73-377; 4 1 1-4 16, 440-448 . 19 15. 



59. Harri on, H .~ . : wing arcoma: ten year urvival . Rep n of a ca with 

recurrent pulmonar · mela ta e . Ann . urg. 1-1 : 7 3-7 9. 195 . 

60. Hava , H.F., Donnell y, A.J. & Porreca, A. .: The totoxic cffi ct ofhcmol tic 

treplococ i on a cite tumor ell . anccr Re earch 23: 700-706. 1963. 

61. H ollcraft, j.V\ . & milh , V\ .\'\' .: Endotoxin lr tm nL and x-irradiation in 

mice bearing tran planted tumor . J. al. ancer In t. 21: 33 1-330. 195 . 

62 . Ke ll y, M. : Conio o tcroids and arcinogenc is. A linical urvc . Acta 

Rheum. Scand . 5: 2 6-290. 1959; 7: 315-320. 1961 . 

63. Llo, d, .: otal cxci ion of the fibula for a rcoma. Ann . ur . -10: 161-1 77; 

26 -269. 1904. 

64. Lohmann , R.: Kreb toffwech e l und EntsUndung. Klin . Woch . 10: 1799-

1 02 1931. 

65. le o h . .J .: Ob e rvation o n the re ult of 125 a e of arcoma. nn. 

urg. -10: 165-177; 268-269. 1904. 

66. McVay, J.R ., Jr. : The appendix in relation lo n opla ti di ca e. ancer 17: 

929-937. 1964. 

66a. Marcove, R.C.: The manag ment of bone tumors. A ix- •car evaluation of 

the u e of cryosurgery. Jin. Bull , 1: 7- 10. 197 1. 

67. Manin D .. Fug mann , R.A. H ayward , P.: urger , cancer chcmolherapy, 

hot dcfen and lUmor ize. J. Natl. ancer Int. 29: 17- 34. 1962. 

6 . Martin , D .. , Fugmann, R. ., Ha ward , P ., Engli h , R. Mei ill, H .\ .: 

ombination therapy with cyclopho phamide and zymo an on a spon tan ·ous 

mammar ' ca ncer in mice. Can er Re earch 2-1: 652-6 4. 1964 . 

69 . Matagne, J.H.J. : Pre entalion de cancereux gueri par le toxinc de olc ·, 

employee onjointement ave interventio n chirurgical . Pre med. Be ige 2 7: 

173- 179. 1905. 

70. 1atagne,j.H.J. \er la gueri o n du cancer. Le calpcl 10-1: 543-544. 1951. 

71. Matagne, J.H.J .: La gueri on du can er. L a lpel 106: 13 2- 1395. 1953. 

72 . Mayo Clini Re ords. 

73 . Memorial Ho pita! Re ord 

74. \feyerding, H . W .: fi,·e year ure in a ca e of endolhelial m 'cloma of the left 

femur. Pro . taff Mcel., Ma o Clinic 9: 524-53 1. 1934 . and urg. Clin. 

mer. 15: 1219- 1222. 1935. 

74a . \1eycrding. H .W. & \'all ,J.E.: Primary malignant tumor ofbonc.j.A.\1. 

117: 237-243. 1941. 

105 



75. Meyerding, H.W.: The diagnosis and treatment of Ewing's tumor (endo
thelial myeloma): solitary diffuse endothelioma; hemangioendothelioma. 
Trans. West. Surg. Assn. 183-208. 1938. 

76. Miller, T. . & Nicholson, J.T.: End results in reticulum cell sarcoma of bone 
treated by toxin therapy alone or combined with surgery and/or radiation (4 7 
cases), or with concurrent infection (5 cases). Cancer 27: 524-548. 1971. 

76a. Murphy, James B.: The lymphocyte in resistance to tissue grafting, malig
nant disease and tubercular infection. An experimental study. Monographs of 
the Rockefeller Institute for Medical Research #21 , ew York, 1926. 

77 . auts, H.C., Swift, W.E . & Coley B.L.: Treatment of malignant tumors by 
bacterial toxins as developed by the late William B. Coley, M.D., reviewed in 
the light of modern research. Cancer Research 6: 205-216. 1946. 

78. Naut , H.C. & Coley, B.L. : A review of the treatment of malignant tumors by 
Coley bacterial toxins. See: Approaches to Tumor Chemotherapy. A.A.A.S. 
Publications, 194 7, (pp. 217-235) 

79. Nauts, H .C., Fowler, G.A. & Bogatko, F.H.: A review of the influence of 
bacterial infection and bacterial products (Coley's toxins) on malignant tumors 
in man. Acta Med. Scand. 145: Supplement 276. April 1953. 

80. auts, H .C. Pelner, L. & Fowler, G.A.: Sarcoma of the soft tissues other than 
1 mp ho caroma treated by toxin therapy . End re ult in 180 determinate ca es 
with microscopic confirmation of diagnosis: 49 operable, 137 inoperable. 
Monograph #3. ew York Cancer Research Institute, Inc., ew York, 1959. 

80a. Nauts, H.C . & Fowler, G.A.: End results in lymphosarcoma treated by toxin 
therapy alone or combined with surgery and/or radiation or with concurrent 
bacterial infection . Monograph #6. ew York Cancer Research Institute, New 
York, 1969. 

8 I . aut , H .C.: The apparently beneficial effects of bacterial infections on host 
re istance to cancer: End results in 435 cases. Monograph #8. ew York 
Cancer Re earch Institute, New York, 1969. 800 pages, 969 references. 

81 a. au ts, H.C.: Enhancement of natural resistance to renal cancer: beneficial 
effects of concurrent infections and immunotherapy (bacterial vaccines). 
Monograph # 12, ew York Cancer Research Institute, New York, 1972. 

81 b. aut , H.C.: Multiple myeloma: beneficial effects of concurrent infections 
or immunotherapy (bacterial vaccines). Monograph # 13, ew York Cancer 
Research Institute, ew York, I 973. 

8lc. aut, H.C.: Osteogenic sarcoma: the apparently beneficial effects of im
munotherapy or of concurrent host-stimulating bacterial infection, inflamma
tion or fever : 202 cases. Monograph #15. New York Cancer Research 
In titute , 1973. 

106 



82. ew York Cancer Research Institute Records*: Per onal communications 
from patients , their physicians, relatives or hospitals in which they were 
trea ted. 

83. Nowotny, A. , Radvany, R. & Neale, N.E.: Neutralization of toxic bacterial 
0-antigens while maintaining their stimulus on nonspecific resistance . Life 
Sciences 4: 1107-1114. 1965. 

84. Ogra. P.L: Effect of tonsillectomy and adenoidectomy on nasopharyngeal 
antibody response to poliovirus . New Engl. J. Med. 284: 59-64. 1971 

85 . Old, L.J. , Clarke, D.A., Benacerraf, B & Goldsmith, M.: Effect of Bacillus 
Calmette -Guerin on transplanted tumors in the mouse. Nature 184: 291-292. 
1959. 

86. Old, L.J ., Clarke, D.A., Benacerraf, B. & Goldsmith, M.: The reticuloendo
thelial system and the neoplastic process. Ann . N.Y. Acad. Sc. 88: 264-280 , 
1960. 

87. Oliver, J.C. : Results obtained from the use ofColey's toxins in the treatment 
of sarcoma. Ohio M.J . (Columbus) 7: 483-489 . 1911. 

88. Pelner, L.: Host-tumor antagonism. IX. The reticuloendothelial system and 
neoplasia.J. Amer. Ger. Soc. 5: 916-931. 1957. 

89. Pelner, L. & Fowler, G.A.: Host-tumor antagonism. XIII . Sarcoma of the soft 
tissues treated by bacterial toxins: Successful series . J. Amer. Ger. Soc. 7: 
624-647. 1959. XIV. Unsucce ful series. 698-729. 1959. 

90. Phillips , R.F. & Higinbotham, H .W.: The curability of Ewing's endothelioma 
of bone in children. J. Pediat. 70: 391-397. 1967. 

91. Prehn, R.T.: Role of immunity in the biology of cancer. Proc. Nat. Cancer 
Conf. 5: 97-104. 1964. 

92. Ruckdeschel ,J.C ., Codish, S.D., Stranahan, A. & McKneally, M.F. : Postopera
tive empyema improves survival in lung cancer. Documentation and analys is 
of a natural experiment. ew England]. Med. 267: 1013-1017. 1972. 

92a. Scaglietti,O. & Calandriello, B.: Virus therapy in Ewing's sarcoma (in Ital
ian) Atti 43 Congresso Soc. Ital. Ortop. Padova, Oct. 19-21. 1958. (pp. 431-
432) 

93 . Smith, B.C.: Ewing's tumor offemur with 28 year follow-up. Amer.J. Cancer 
30: 765-768. 1937. 

94. Smith, B.C.: Disarticulation of hip for endothelioma (Ewing's tumor); 31 year 
follow-up . Ann . Surg. 115: 318-320. 1942. 

95. Smith, W.W., Alderman, I.M. & Gillespie, R.E.: Increased survival in ir
radiated animals treated with bacterial endotoxins. Amer. J. Physiol. 191: 124-
130. 1957. 

•name changed August 1973 LO Cancer Research Institute, Inc., because of the international scope 
of its work. 

107 



96. Smith, W.W., Alderman, l.M. & Gillespie, R.E.: Hematopoietic recovery in
duced by bacterial endotoxin in irradiated mice. Amer. J. Physiol. 192: 549-
556. 1958. 

97. Stern, K.: Investigations on the reticuloendothelial fun ction of cancer pa
tients .]. Lab. & Clin. Med. 26: 809-817 . 1941. (a lso Israel]. Med. Sc. 7: 42-5 l. 
197 1.) 

98. Stetson, C.A., Jr .: T he endotoxin properties of Group A strepococci. J. Exp. 
Med. 104: 921-934 . 1956. 

98a. Toolan, H.W. & Kidd, JG.: Association of lymphoid elements with cancer 
cells undergoing distinctive necrosis in resistant and immune hosts. Fed. Proc. 
8: 373. 1949. 

99. Tracy, M.: Office Records. 

100. Ungar, G.: Problems of allergy and malignant tumors. Acta Unio Contra 
Cancrum. 9: 213-216. 1953. 

101. Veteran's Administration Hospital Records. 

102 . Walton, J.C.: Case of osteosarcoma treated with toxins of erysipelas and 
prodigiosus . Trans. Med. Soc. North Carolina. 45: 162-166. 1898. 

103. Wang, C.C. & Schultz, M.D.: E~ing's sarcoma. A study of fifty cases treated 
at the Massachusetts General Hospital, 1930-1952 inclusive. New England J. 
Med. 248: 571-576. 1953. 

104. Willis, R.A.: Metastatic neuroblastoma in bone presenting Ewing syndrome 
with discussion of Ewing sarcoma. Amer.]. Path. 16: 317-332. 1940. 

105. Wissler, R.W., Dao , T.L. & Wood, S., Jr. : International sympo ium on 
endogenous factors influencing hos t-tumor balance. Univers ity of Chicago 
Press , Chicago and London. 1967. 

106. Wissler, R.W., Craft, K. Kesden, D., Polisky, B. & Dzoga, K: Inhibition of 
the growth of Morris hepatoma (5123) in Buffalo rats using a mixture of 
pertussis vaccine and irradiated tumor. In Advances in Transplantation. Daus
set, J. , Hamburger,]. & Mathe, G., eds. Munskgaard , Copenhagen & Williams 
& Wilkins, New York, 1968. 

107. Wyeth ,J.A.: Sarcoma cured by acute inflammation. Med. Rec. 57: 125-126, 
1900. 

108. Zwaveling, A.: Implantation matastases . Chemotherapeutic prophylaxis and 
growth in an infected milieu . Cancer 15: 790-796. 1962. 

109. Zweifach, B.W. , Kivy-Rosenberg, E. & agler, A.L.: Resistance to whole
body x-irradiation in rats made tolerant to bacterial endotoxins . Arn.J. Phys iol. 
197: 1364-1370. 1959. 

108 






