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SARCOMA OF THE SOFT TI SUE , OTHER T H A 1 L Yi\IPHO ARCO MA, 
TREATED BY TOXIN THER..-\PY. 

END-RESUL T S I T 186 DETERHINA TE CA , r .. · W ITH M !ClWSCOPJC 
CO N FIRMA TIO N OF DIAGNO I . 49 OPER ABLE, 137 JN OPERABLE. 

iuch has been sa id o ( the ph enomeno n o r " ponta ncous" rcgrc sion of 
cancer. It has diITcrc nt mea ning ror different a utho rs. Ever. o n a nd Co le (1956) 
h ave defin ed a sponta nc us r gr ss io n o[ cancer as th pania l or com p lete d i ·
a ppeara nce o [ a malig nant tumor in th e ab cncc o [ a ll trea tm ent, or in the 
presence o[ thera py whi ch i co nsidered inadequate to exert a sig nifi ca n t inf1u
cnce on neopl astic d i ca c. 

I( uch r grcs io ns were tru ly pontancou , o ne co uld lea rn no thing from 
them. They would impl y be no ted a eso teric ph norn cna a nd would evoke 
no funh cr di scu sion. It h ap p ns, h owever, that th regressions reported in 
the litera ture a rc no t truly ·pontan co us, but a rc a lmo t a lway assoc iated with 
ccna in unusual ci1·cu 111 tan c uch a acute concurrcn t in [cct io n, in fl a mma tio n, 
fever or bacteria l tox in th rapy. If a commo n dcnoniin at0r could be found in 
the c ca cs, a first step in the soluti on o[ a gia nt riddle might be made. 

The purpose o( this review is to a na l ze th e eITcct o r bacteri a l t0xin th erapy 
on pati ents with sar o ma o( th e so (t ti s ·ucs (the data r la ting to the effect of 
infections on a ll typ s o [ ncoplasia will appea r in a sub equ ent report). It is 
hoped that th e ana lys is or factor inf1u cncing u cc a nd fa ilure in th e followin g 
186 cases wi.11 lcad to more cITectivc use o[ the method a nd to grea ter kno\\·lcdgc 
r egarding th is form of th erap y and it eITcct · o n pa ti cn t . 

B fore the rcmarkabl di covcric o r Pas teur a nd Koch, 111 ecli ca l resea rch 
ce ntered upo n the e rr cts o f "cons ti tu t io n" a nd "d isposition " in pa tho log ica l 
proce cs . \ !\Tith the ad ve nt or ba cteriology, th e reaction o [ the hos t was hardly 
ons iclcrcd in the cl velo pmcnt o r a di ·ca c. H o,rcver, with th e dc,·clop111c 11 t o( 

the science of immunology, th e pendulum once more i s, l" inging in th e direc ti on 
of "re istancc o [ the h ost", even in th e fi e ld or neopl as ti c di ·ca c ·. 

The trca tmcn t of ma I ig nam tu rn ors by in l'ccti o ns of bacteria I prod ucl is 
ba eel on approx irn at ly 300 rcco rcl ecl cases of o-ca lled "spontan eo us" reg ress io ns, 
the grea t majority of whi ch occurred in patients who co ncurrentl y de eloped a n 
acute infection, prin -ipall y streptococca l. 

Most o r th ese ,,·ere cases of ca rcinoma or cpith cli o rna. H owe er, about 20 
inoperable sarcomas of tl, e soft t isrne (o th er than lympho ·arcoma) were fo und 
that disappeared completely under the inf1ucnce o r acute infections. or th e fi ve 
record cl cases of untreated o/Jerab le neop lasms in whi ch infec tion s developed 
and the tumor disappea r cl compl ete ly, o nl y one wa~ a a rcoma, in a n J 8-rnonth
old child , whose parents h ad rcru eel amputation for a n xtcns ivc tumor of the 



Lh1gh. A cvcrc pyoc a neou infccLion develo ped in th biop y wound . The 
tumor th n disappea red a nd th e patient remain cl free from furth r evidence f 
di. ca c when lat traced 23 yea rs later (Muller, 192 1). Of Lh e ·17 operab le ca c 
in which infection d vcloped pontan co u ly before or a fter surgical removal , 
four were sar oma of the soft ti uc . Thee four paLicnt remained frc from 
further ev idence o( di ca c wh en la L traced to 2 1 year after on cl. 

The pre cnt rcpon con i Ls o( a ll the microscopi a ll y prov n ca cs of o perab le 
a nd inop ra bl arcoma or th so (L ti ues, other th a n I ' mpho arcoma, in whi h 
toxin th erapy (Co ley tox in ) " ·a · adm ini tered. Th ca.c· have been gro up d 
according to th e stage o( th e di case wh en toxins w re begun , and the t 1pe o( 
tox in used. 7':inc of the ca c · in th e inoperab le uccc e wer reported in de ta il 
in the r view of Naut , Fowl er a nd Boga tko (1953, as cases I, 2, 3, 4, 8, 20, 23 &: 
2 ). . II th e de ta il ed hi tori e of Lhe I 6 ca e briefly ab traCLe<! in the pre cnt 
report ar ava ilable for wdy a t Lh e N ew York Ca ncer R e earch Institute, 1290 

facli on \ venue, New York 2 , :--: . Y. .-\ few omp l te hi tor ie are included 
here be au e th ey illustrate certa in points di cussed in the tex L 

.-\ LO how acute infecLion, acute infia mm a Li o n, fev r or bacterial wxin 
therapy may exert th eir a pparently beneficia l effect o n paticm with cancer, iL 
is kn o" ·n Lha t ncopla tic ce ll arc more en itive to hea t Lhan normal ce ll 
(Lambert, 1912). In add iti on to thi s, it a ppea r th a t infc tion or their tox in 
m a activa te 01· mobilize variou ce ll , ti uc or y terns in the bod which 
a ffc t tumor immunity, and which may not be fun ctio ning normally in cancer 
pa ti nt. 

The lymphoc tc was fir t uggc Led a playing a role in re i Lance to neo
pla tic di case by i\furph y a nd his co-worker. , who, as ea rly a l9 14, were able 
LO break down the re i tance of animals Lo he tero logous tumor tran planLS b 
de troy ing lymphocy te with irrad iation or bcnt.01 (:\Iurpb y, 1926). More recent 
invc tiga tors, uch a Toola n (195 1), u ing th e irradi a tion techni c o f ;\fuq h , 
su cccdcd for th e fir t Lim in propagat ing ma lig nant hum an neopla m in 
Jaborat0 ry animals. Thu , while it i apparent th a t I mphocytes are con erned 
in maintaining re ista n e again t hcLeroloo-o u tumo rs, and th a t radiation de troy 
both the I mphocytc and the res ista nce, th e precise mechanism o( action st ill 
remain unde tcnnincd. 

The po iblc role of th e rcL icul o-endoth li a l ' tern (RE ) in re i tancc tO 

ncopla ti c di a c i now beginning tO be considered as its [unction in variou 
ph iolog ic tl proccs c become more clea rl y d fin ed. The RE is com po ed 
of ce ll ca tte1·ed throughout the bod which ar actively phagocytic toward 
pa rticula te matter, or can be timu la tcd Lo a umc Lha t funcLi o n. uch clement 
ar ranged a nat micall in two way : fix ed rcticulo- ndoth lia l ce lls which arc 
attached to a nd form an integral part o( sinu oi<la l wal l , a nd free re ti ulo
cndothclial ce ll · whid1 wa nder th ro ugh th ti ue pace. Fixed ph ago ytes and 
potenLially phagocy tic clements lin e the inusoids o[ the liv r, sp leen, lymph 
nod , uprarcna l g la nd a nd the bone marrow. Free rcticulo-cndothcli ·!l cells 
multipl rap idly during p riods of g rea ter need and become phagocytic when
ever particulate matt r come into direct contact with their cell membrane 
under condition whi ch make phagocy to is po iblc. IL is pos iblc that th e RES 
pla a ro le in di posing of carcinogens circula ting in the blood, be[ore they can 
exert th ir deleterious effects. 
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The a utc inflammat r ' reaction i another important [actor in the hot' 
re istance to neopla ti di ca ( ·outh am · Pill mer, 1957). The implantation 
of ca ncer ce ll into normal vo luntee r e licited a marked l oca l inflammatory re
action and rapid rejection of the tran plant. Jn patients ,,·ith ach ancecl ca ncer 
the initial inflammatory r action " ·a minimal an d growth of the implanted ce ll 
occurr cl at almo Lall ite . 

ll ma be ig nificant that the hi Lamine liberated by acute inflammation 
a ppears Lo be a ph iolog ica l a ti ator of th e rcti culo-cncloth ·lial s stem (.lan cso, 
1947). It i well to remember th at a n r ' ipela inl e Lion, in addition to the 
fever it invok and the toxin it produce, i ac ompan iecl b th mot acute 
inflammator ' reaction of any typ of infe Lion. B · far th large L numb r of 
dramatic regr ion of inoperable cancer occurred in the pati nt who devclopecl 
erysipela . \ a this du e LO th e fact that these pati cm wer still able to eli cit 
a profound inflammato ry reaction to the ir infccio ns, or mere! , to th fan that 
they were lucky enough to contract thi type of infection? 

, outham and Pillcmer (1957) found that none: of the factor whi ch arc 
thought to b related to body def nse me ha ni m were demon trabl deficient 
in the 17 ca ncer IYHient th e te ted, cxc pt for properd in . Properdin i a 
euglobulin in th blood erum, di overcd b, Pill emer in 1953 which in th e 
pre cnce of complement and ma ne ium inactivat ba teria and \'iru ~- The 
prop rd in tem may pla a role in ca ncer re i tan c. A ing le ·mall injection 
of bacterial pol ' accharid app ar to timulate th production of properdin 
whil x-ray in activ·ttcs it. 1t was al o found that the adm inistration to mi ce ol 
pol y a charide from normal and ncopla ti c ti ·u ca n depr crum prop rdin 
1 cl . Thi · uggc. ted to ·outham and Pillem er ( 1957) th a t a large ma o l 
ancer ti uc ma of it elf ab orb prop rdin 01- liberate imo the irculation ti ue 

poly a char idc which combin with properdin, thu d pre ing propcrdin level . 

The following factors influ ncing prognosi in cases trea ted by tox in thcra p 
(Coley toxin) ccm of importa nce. 

1. The stage of the di ea e wh('II toxi11 thera/J)' i beg1111 (. cc Fig. 2): . \ 
high p rcentage of permanent re ult - 67<½ - wa obtained in primar) inoper
ab l patient wh o had not elev loped metastases. 01 th e r ·n11-re nt in op era bl e 
a cs, 50 0 w ·re succc ful l trea ted but on! 28n~ when mctasta c were pre ent. 

:\Ie ta~ta e appear to anect progno ·i much more than cachexia or "poor general 
condition·· doc. t\'Cr) patient in th operable group recei\'ing adequate toxin 
therap · remained free from recurrence fi\'e year. or mor . 

2. Oth er trea tm ent gi1,e 11 prior to toxins: Ca e. in whi h three or mor 
urg ica l opera tion had been performed, or in which heavy . prolonged radiation 

had b en admini ·t red prior to the toxin . . did not r · pond near!) a w II to 
ub qucnt toxin , regardle of wh th r tl1e) \,· re op ..-able or inop ·rablc when 

the toxin were begun. 

3. A e and sex of the patient: The highest per entagc o f succc c 
ccurrcd in lemalc between JO and 20, and 50 and 60 'Car~ of age, th · lowc t 

in male between ·10 and 50 'Car of age ( cc Fig. 2). Taking all mat · rcgarcllc 
of age, onl ' ·I0 'o ,,·ere u ce fully treated, a compared to 59'1 of the fc:male. 
Il woulu app ar that th e majority of th e male between 20 and 50 received le 
prolonged toxin th rap bccau c of their de ire to return to 
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factor did not play a part for mo t of Lhe female. . Ho"· ·, ·er, another point ma ' 
be con idercd: mot phy. i ian gave Lhe amc do age to female a~ they did to 
male , although male weigh more than female . Thi would mean tlrnt the 
f mal got a lightly larocr do ' per pound of body weight than did the male . 

I. The tyJJe of toxin II ed (.'cc Fig. I ): It i now app:1rcnr that Buxwn· 
and I and Tracy' X and Xl were the mot potnnt and lea l ,·ar iablc prepa

ration . avail;1blc during the period covered by thi tudy, 1892-1955 (Naut, et al, 
l 946, 1953). It i not urpri ing, therefor , to fi 11 I Lha l the h ighc l pcrcclllag 
of re ul were obtained in patient treated with the c preparation . (. \ con-
id rable number of letter and reports are on file in the office of th· ?\ew York 
ancer Re carch In titute relating to the comparati,·e \\'Caknc of the commer

cial preparati n and the greater poten y of th Buxton and Tracy produ t .) 

r-. Duration of toxin therapy ( ee Fig. 3): Thi factor app ar to be o( 
great significance in treating the inop rable ca , 01 when u-ing a I potent 
preparation. Occa. ionally a permanent re ulc wa obtained with the weaker 
preparation if th y wer given per i t ntly, in adcqnat do age to produce the 
de ir d rca Lion, and begun before meta tac were pre ent. Among th opcrabl 
case th majority or ucces fuJ re ult w re obtained in ca e treated ·ix week 
to nine month . In the inoperable ca e the optimum duration appeared to be 
from ix to t,,·eh-e month . It i important to note that if recunen e or meta-
ta e d ·,·eloped followino a brief period of t0xin ihcrapy a permanent re ult 

wa finall obtained if the toxin were promptly re umcd and oiven per i tenlly. 
For xamplc cc ca c H, 23, 39, ,11, 56, 57, 66 and 67-in the inoperable u e e , 
and a c. 12, 16, 21, 22 and 26 in the operable ucc c. 

6. Type of reaction elicited and site of injection ( ce fig. 4): Reaction 
were more marked, I prolonged, and beucr to! rated by the patient 'when 
injection w re giv n in or near th tumor or intravenou I in uffici nt doc to 
produce marked reactions with hi!J and l mperaturcs of JOI O to 104° F. or 
more. The highe t percentage or u cc. ful r ul in the inoperable ca e o cur
red in a e that had chi typ of rea tion. In the op rable eric the re ults 
varied onl · lightl · a, regard the case rec ivino injection in or near the icatrix 
or tumor, intramu ularly remote from the tumor, or a ombination of the c 
two route . 

cvcral uroeon who de cribed the tcchnic they u cl injection in 
the vi inity of the growth and graduall ' into the tumor i elf; th e include Cole , 
Matagne, Odicr and \\'ycth (who al o u ed living uJtur of u·eptococcu in
j tcd int th woun I follo"·ing urgical r moval or arcoma ). I( tumor were 
ina cc ible, that is, in the abdominal ca icy or p ]vis, they advi ed injections in 
the gluteal r gion or in the abdominal wall in the immediate vi inity of the 
neopla m. 

7. Frequency of the injections: The majc-rity of the ucc ful r ults 
had injection ever 24 to -I hour during the fir t part of the treatn1 nt. 

Effect of Toxin Th erapy 011 1 ormal Tissu es or Organs: 
A careful analy i. of all the a e of arcoma of the ft ti uc and of about 

00 ca e. of other type of neopla m in which the toxin were u cl indicate. 
that Cole , Toxin produ d no deleteriou effects on nom1al ti ue or on the 
kidne • , heart, liver or oth r organ . One patient with hronic Bright's di ease 
r pond cl ati factorily to the toxin without any ill eff ct on her di asecl kicl-
n y ( a c 30, inop rablc ucce ). 
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·1i11111l11 to wound healing a11d reueneration of bone: ~Jany urgcon noted 
rcmarkabl · rapid wound healing in patient " ·ho wcr re civing LOxin th rap). 
Other noted that large area of bone which had been de troy cl by the ncopla m 
regenerated complct ly. i\Io l of th laucr o urred in the bone aroma case 
(sec ca ·c 63, inopcra bl ucce scs, for an cxampl in the soft tis. uc grou 1 . Thi 
patient had had part o[ two ribs re ctecl at th e time of th exploratory opera
tion). 

Pnin Relief: , \ great man ' urgeon noted that there wa marked relief of 
pain oc 1111 ing almo t imm diatcl) after the inj ction were begun. ]n a fe,,· 
ca. e pain rcwrned a oon a the wxin were topped temporaril , and again 
di appeared " ·hen the} were r umed. Patient requiring large do C\ of narcoti · 
were able to LOp taking them. Pain relief oc urr cl ev n in patient who wer 
too far achanced LO re pond markedly to toxin thcrap •, and who were not ulti
mately cured. Thi ugge t that toxin therapy ma be of value a a palliative 
in uch ca 

Ces ntion of H emorrhage : ,\ few ph I ician noted that patient in whom 
hemorrhage had occurred prior to toxin cca cd hemorrhag ing when the toxin 
were admini tercel. (i'lotc: in two far-advanc d a e, nccro i of th tumor fol
lowing toxin cau eel fatal hemorrhage from a \'e el in the growth) . 

. timulation of hematopoietic ti 11e: Ther are a few hi wrie whi h uo-gc t 
that the toxin may timulate the hcmatopoicti ti ue (for an example c ca 
63, ino1 rable ucce c ). Thi cff ti omctime · ma keel b , th fact that ab orp
tion of large guantitic of necrotic tumor ti u ma • pr du e an mia. 

Effects on Concurrent Pregnancy, and Fetus: Onl y three pregnant women 
are known to have re c ivcd Col toxins during their pr gnanc.y. The first wa 
ca e 12, inoperable u c se. , h wa g ive n intramu cular injection during th 
ccond trim t r, followed b complete reo-re ion of the ar oma. A normal 

child wa b rn at full t rm. cone! patient with very far-advanced malignant 
melanoma al o receiv d the toxin intramu ularly during the latter half of her 
pregnan , with marked palliati n a regard pain relief, improved Jeep, etc., 
and ome idence of temporar ' arr t of the exten ivc growth . Her hild wa 
al o born at about full term (labor wa induced), and wa ent ire! • normal. The 
third a , a reticulum cell arcoma o[ the humeru , wa given a fair! large 
initial doc intravenou ly in the ixth month of her prcgnan hi cau eel a 
very mark cl reaction : the tempera ture rea bed 105.4 ° F. within two hours, pre
ceded by a cvcre hill whi ch began immecliat ly after the inj e tion . An abortion 
occurred a few hour later. The toxin " ·ere re umecl nine da aft r abortion 
and given concurrent! with x-ra therap (2,000 r.) follow d b ' complete regre -
ion of the tumor. Thi pati nt wa een alive and fr c fr m di a ·e 12 ·car 

later. 

Dangers of Toxin Therapy: 
The available evidence that o ley toxin ar without harmful or 

dangerou ffcct to pati nts or animal uff ring from variou type of ncopla m , 
provid cl th e toxin are admini t red prop rl a to do age, itc an d the u ual 
aseptic preca ution . They should not be given to pati nt with severe hepatic 
insuffici cn ·y due to meta tatic disca ·e or other pathology, nor to pati nts who 
have had evere heart condition , nor to patient who ar almo ·t moribund, 
bccau e u h patient do not r pond. It i not even po ible to elicit the de ired 
febrile reactions. 
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Cw-rent research 011 Toxin Therapy: 
York Can er Re carch I n titutc ha been 
appear to t imulate the natural r . i tan c 
di ea e. Jn thi conn ection , the apparent( 
du ts ( 'o lcy tox in ) ar being evalua ted. 

During the pa t fiye year the • 'ew 
in\'(: ti!!ating variou factor whi h 
f patient or animal LO ncopla tic 

benefi cia l cff t o( bact r ia l pro-

The Jn ti tutc' ma jor la boratory and clini a l projc t i being done at N w 
York n ivcr it - Bell vuc :\Icdica l Center. The fir t obj ctive wa~ to obtain 
a ba terial produ t whi h would be more p tent a regard the tumor de tru tin· 
prop ni , ,,·ithout beino- more t xi to th patient or animal. Ov -r one hundred 
different variation in formulae were te t d, u ing virulent, re hl)-i . olat cl train 
of trcpto o cu , ombincd with · rratia mar n.. The mo t effc tivc of th 
ba ed on xten ivc xp rimcnt. on animal tumor , i b ·ing admini tered to 
patient wi th advan eel inop rablc cancer and to certain pati nts bcfor and after 
opera tion a a prophylacti to pr vent r currcnce. T hi pot nt pr para tion . 
develop d by Dr. Barbara John ston , R es ar h Director of th N ew York Can er 
R esea rch Jn ·titutc, i a va ila bl for trea tm nt o f pa ti nt by ph y icia ns who h ave 
u eel tox in therap in the pa t, or who ar now b ginning long-term re earch 
on thi fonn of th rapy. D ire tion for their admini tration arc availabl<:. 
O ne of the objective of our I n tiune ha b 11 to act a ·1 center of infonnation 
reo-arding the po ibilitie and limitation of toxin therapy. Thus we ha,·· 
timulatcd and h lp ·d other imc tigator to beQin eriou e,·aluation of thi 

method b uppl) ing them with formula , data, etc. The fir t of th e tudie 
to be reported i that of Dr. I Java and Donnelly in Can er Re earch, F bruar). 
J 95 . (·I a, 59a). 

The anal ys is o f th e inop rabl e su ccesses and failure may b · helpful in 
eva lu a ting some o ( th · points j u ·t di cus ·ed and will be found on 1ngc 65, in 
the Appendix. For a mo1·e graph ic pictu re of mo t of th c fact0rs ·e F igure 
1-6 immediately following thi introduction. 

Bri f ab tract of all the ca e ar pre cntecl 111 four cric : 
.\ : 70 inop rable ucc c 
B: 67 inopcrabl failure 
C: 35 operable u cc sc 
D : I J op •rab le fa ilu res 

(Th dcci ion a LO wheth er a case wa opera bl e or inopcra bl in the c 186 
ca c was made b th attend ing surgeon a t th · time the toxi n · were begun. 1L 
1 r cogni,cd that u h a di tinction i o a . ionally clilli ult Lo make). 

Th reference arc gi,· n after each ca e ab tract or detailed hi toq and arc 
Ii tccl in the biblio!Traphy. 
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F rc RE 5. END-R Es LTS AS R EGARDS TYPE OF T MOR : 

Type of Tumors I noperable 

p ind lc cell sarcoma 

Ro t1 nd cell sa rcoma 

i\ l ixed rot1nd and sp ind le cell sa rcoma 
A lveolar sarcoma 

Fi bro ·a rcoma 

Fibroangioma 
Fibrom)oSarcoma 

M )'xosarcoma 

. \ ngio m yxosarcon1a 

,-\ ng io a rcom a 

I Icmangioenclotheli oma 

Endothclioma 

Rcti t1lt1m cell sarcoma 

Syno,iorna 
.\ I )Cloid sarcoma 

Lciomyosarcoma and ma lignant m ·oma 

:\'ct1 rogcnic sarcoma 

l'o l)'hcdra l ce ll sarcom a 
Dcsmo icl s;1rcoma 
Sarcoma. un classified 

{ (I 

{
20 SllCCCSSC 
17 fai lures 

j 
18 succcsse · 
17 fa ilures 
5 success s 
6 fai lures 

7 succe 
was neurofibrosarcoma) 

{ 
{ 
{ 
{ 

5 
l 

5 fai lu res 
I SU CCS 
I success 
I succc 
4 failures 
I [a ilt1 rc 
4 successes 
I fai lure 
I succcs. 
I succc 
2 fai lur 
I succcs 
I failure 

failure 
2 ucccs cs 
2 failure 

I success 
8 ·11ccc c 

F 1GL RF. 6. Ei\'D•R.E LT , \ CCORO l :S:G TO 
0

ITE OF T ll[OR: 

I ntra -abdom ina l lj 
Abdomina l wa ll 

L; tcrus 

O,ary 

Kidney 
Colon. int · tine 

Breast 

Parotid 

\lcdiastinum 
i\l usc lcs, tendons. fascia } 
Ext remities o r T ru n k 
S •no,ia l membrane 
Primar\ unknown (metasla cs } 
gcncrali,ccl O\Cr 11Lirc boch, 
hcmangiocndo1hcliomata) · 

ro SUCCe SC 
6 fa i Ju res 
5 SU CCC SC· 

l 4 fa il ures 
j -I successes 
l 4 fa ilt1 rcs 

2 successes 
I fai Ill re 

{ 2 ' \ICC" C 
3 failures 

l i:; 

r6 '.I 
2 
I 

l 17 po 

:-.llCTCSS 

! 
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Operable 

5 success s 
2 fa ilure 
6 sue csscs 
4 fa ilu re · 

3 success 

I success 
5 successes 

3 fai lures 

4 SUCCC SC 
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success 

{ 
4 success s 
2 fa il ures 
I fa ilt1 rc 
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SERJE J\. !:'\OPERABLE ,. \ RCOi\f OF THE SOFT TIS. E. OTll · R 
TT.\:\ :\L\UG:'\ .\:'\T LY:\fPHOi\fA CCE ·sF LLY TRE.\TED 

BY OLEY TOXIN : 70 C.\ ES 

Diagno is confirmed by hi. tolog ical exa min a tion in 'aci1 ca c. 
Bibliograph ref rcncc number rollows each ummarv. 
Ca. cs arc Ji tcd chrono logica ll y according tot pc or tc;xin u cd 
and date or fir t injection. 

OTE: The following 10 ca e recei\·cd the filtered 
preparation known as T pc J or V. (For a bri ef 
de ription o l the variou~ formulae 11 cd . cc o ur ear
lier publi ations 77, 0). 

Years Traced 
After Onset 

1. Cou:Y: .J. F. F., mal , aged 16; inoperable pindlc ce ll arcoma entire 
thickness abdo111inal wall, a ttached to pclvi , invo lving bladd r wall, 
mca. uring 5" by G½"; genera l condition poor, micturiti n involun
tar : confined to bed 1110 t or time: (on-ct I 0/92): I /21/9': tox in in
je t ·d into tumor for ix month : steady decrea e in size which con
tinued after toxins lo/JjJNI: co111/Jlele regression: no recurrence: in 
p rfcct healL11; sudd n death 'l.f'l. / 19, chronic 111 ·ocarditi , 26 years 
alter onset. First ca o r any type o[ ca ncer to rece ive Coley' 111ixed 
toxins. (Reference: 9, 11, 12, 21, 22, 29. -11, 73, 0, 102). 26 

2. C LF.Y: \\ . S. G., male, aged 15 ; twic r urrc nt inopcrabl angio ar-
oma na a l cptum, na opharynx (on ·c t 7 /91): tumor removed by i\bbe, 

prompt! recurred: bbc again operated ta king away mo ·t o( I [t upcr
ior maxilla ; again pr mpt recurrence of con idcrab lc izc: n,·o e lectro
lytic trcatm n t (unsu ccssfu l); 6 / 93: toxin in reg ion o( tumor; marked 
react ion , uninterrupted improvement: tumor comp letel)• disa/J/Jeared; 
n further recurrence; remained in good hea lth , marri ed , had 5 ch il 
dren; developed mall cpithclioma 011 back o( n eck, cxci eel 1950 ; died 
cvcrc heart attack 1/ 15 / 51, aged 75. (-1 1, 42, 73, I). 59½ 

3. COLEY: i\fr. E. J. L., aged 29; cxtcn ivc inoperable fibrosarco11 1a ab
dom inal wa ll fi ll ing lower left quadrant: cachcxia: (onset 4 / 93); ex
ploratory operation; no attempt at removal ( mall piece removed for 
biop y); prognosis grave; 10 / 93: toxin · given direct ly into tumor dai l 
cau ing inflammation; large doc, febrile reaction 101-102 ° F. ; im
provem ent evident in 2 wee!< : com piete regression in 4 month ·; no 
recurrence; died heart failure 191 . (12, 13, 14, 29, 41, 0, 9). 25 

4. JoH o : T. C., male, aged 16; inoperab le p ind le cell arcorna involv-
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l'ear Traced 
After On et 

ing Lon ii , palate, roof o[ mo uth , na ophar nx , pillar of fauce, I an 
o[ phary ngea l wa ll , whole ba. c o f wnguc, e pig lo ttis, upper larynx: 
uvul a entire ly de Lro yccl , ccr ica l g lands enla rged ; pa Li cnL h ad lost 
mu ch wcighL, sLrcng Lh ; cl cgluLiLio n diffi cult, nasa l brea thing impo sibl ; 
prognosi· hopelcs; (on c t earl 1893); unLrea Lcd ; 10 / 31/ 93: tox in g iven 
8 mont..hs inLram u cu la rl ' (leg, arm); reaCLions 99 ° Lo 103° F ., stead)' 
slow i111Jno11emenl. deg/11titio11 easy in 2 wee!< : ex/en i11e growth com-
pletely di appeared, partly by ab orption, partly /Jy necrosiL ga ined 22 
pou nd . trongcr: no recurren ce: a li\'C and in vc:1-y good hcalLh June 
J 91 ~: noL traced Lhcrcaftcr. (12, 2·1, 3 1 -l 1). 22 

5. CoLEY: :.\fi i\f. L.. aged 35: inoperab le rc tropcriLOn ca l round cel l 
arcoma a pparen tl y recurrent from a prima ry g ro" ·Lh in Lh c utcru : 

r currrnt a l'tc r h ys terecto my: pain in back, abdo men ; (on. c t 1889): 
eco nd operatio n aLLclllptcd but a bandoned: 1/ 12 / 9-J: tox ins !'or 8 wee ks 
intramuscu lar ly in th igh ; co nsidernble regression: expl o ratory ce li o
t0lll )', tulllor till i,c of goo e egg an d inoperab le; toxin. re urn ed , g i\'cn 
C\'ery l hour: l11111or did not di a/Jpear until se, •eral 111011th · after tox-
111s were top/Jed; no furth er rccurrcnc ; la L Lra ~d 19 I 7. (29, ·1 1, 12, 73). 2' 

6. Cou0 Y: F. K., fema le, aged l G: extcn i\'c infilt.rating in o p ' rab l fibro-
arcoma tendon sh ath over m eta tarsa l bon e, re urrenL in wmp, leg, 

t.high, g lutea l region . : (on c t l 9): cxci io n 18 9; recurrence 3 yea r · 
later; yme': amp utaL io n: funhcr recurrence in . wmp, po plite·d spa e: 
also ing uin a l lymph acl cno path y: at 3rd o p rat io n poplitca l recurrence 
not en Lirc ly removed , sLu mp rcc u rrcnce un to uched ; 3 /91l: to x in s; ro111 -
plete regression; ga in cl 17 po unds; runh cr recurrence in g lllleal reg ion 
10/95: toxin cau. ed diminution; la ter: m id-thig h amp utaL io n: tox ins 
re uJ11 cd , g iven with intcn ·al or re t [or 3 1car ; no furtlter recurrence: 
in excellent hea lth 1936. (12, 13, 1-1, 1-la, 16. 29, 3-1, 35, 43 (Ca c 1), 73). 10 

7. CoLFY : Mr . :.\f. ., fem ale, aged 29: very large recurrent inopera bl e 
fibro ·arcoma glut al reg ion an d thigh: (on ct a bout I 86); urg ical 
cxc i ion 10/9 1 " ·hen ·l" x 6" in i7 ; recurrence in 3 mo. , became er • 
cxtcn ivc, ·a used mu h pa in : progno i h o pe le s; ,1 / 7 /9'1: toxins g ive n 
locall y (or 3 mo nths, do age in creased to produce 111 a rk ·cl reactio ns: 
pni11 ceased but i111p ro11e 111 ent 11e·1y slow; rrrow tlt co nti1111 ed to decrease 
af fer injections stopped; ·1 / 29/99, fibrou rema in were cxc i eel, show cl 
micro copi evidence malignan y: no [unhcr recurrence: in v r o·ood 
health: dea th 2 / 2/cll , coronar h art di ca c. ( 11 , 20, 29, 4 1, -l-l, 73. 8 1). 5 1 

8. i\[YNTER: C. P., female, aged 12; inoperable pindle ce ll ,ll'coma in -, 
volving parie tal peritoneum, m e enter , pclvi orga n . cae um ; abdoJ11en 
enormou l I di tended, mi.cturitio n involun tary; (on c t a bo ut 3/ 9-1): 
laparotom , 2 quart chocola te-co lored fluid c ca ped; sp ec im en from solt 
va cula r growth removed ; profu c hemorrhage checked by packing; 
patient moribund ; 7 / 26 / 94 : toxins tarted 4 days after opera tion , g ive n 
daily inLo upper thigh; no m a rk cl reactions; immedia te, ~tea dy com• 
plete regression; (necrotic pieces tumor sloughed a nd cva ua ted through 
drainag tube); in good h ealth; no recurrence June 1898 ; not traced 
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Years Traced 
After Onset 

subsequentl y. (1 o record dea th found 1898-1954 in Buffa lo or 
York Bureau of Vital tatistics). (28, 34, 77, 78). 

w 

9. Cou:v: J. T., male, aged 32; thri ce recu rrent inoperable fibroa ng ioma 
upper lip; (on e t 1 9 1); fir t operat ion l 92; rccurren ; 2nd operat ion; 
ex tensive recurrcn c of very rapid g rowth fo llowed third op ration ; 
11 / 19/95: tox in (Type V) into growth ; imm ediate decrease, almost 
entire di apfJearance in 3 weeks ; pla ti operation la ter to r tore Jip ; 

4 

no further r ccurren e; a live and well 1903. (13, l 6, 4 1, 76a). 8 

10. COLEY: i\I. S., fe male, aged 5; twice r current inoperab le ma ll ro und 
cell sarcoma l ip ; (o nse t 7 / 96, fo llowing tra uma); two opera tio n : re ur
rc nce of rapid growth , extending from mucous membrane of lip down
wards l ½ inch es; 2/ 10 / 97: toxin in to tis uc near tum or (T ype V); 

light reaction ; complete di. appearance; scar ti uc then cxci eel: no 
cv id nee tumor r ema ined: tox ins g ive n on year ; no further recurrence; 
married, had 3 childr n ; a li ve and well 1958. (Ha, 20, 29, 39, 1). 61 ½ 

T11E FOLLOWING 23 CA E RECE I VED H uxTON' s NFILTERED TOX I N TYPE VI: 

11. Cou-:y: S. C. , fenrnl e, aged 16: inopera ble spindle ce ll a r oma left 
scap ul ar reg ion ( 13" aero s); ex tensive invo lveme nt entire left chc t wall 
from clavicl e to co ta I marg in ; (onse t 3 /9•1 ); in ci ion al biop 6 / 23 / 9..J: 
tox in · a l] g iven in to tumor; fairly ma rked f bril e reaction ; im111 ediat e 
and rapid improvement : complete regre sion in 9½ month , entirely b 
a bsorption ; a a pre a11tion toxins g iven JO month ; no rccurr nee; a live 
a nd w 111 2/ 13. (12, J3, H, 18, 20, 29, 73, 80). 19½ 

12. i\fcART11 R: i\fr . D . P. , femal , aged ,10; re 11rrcnt inopera ble fibro
sarcoma orig iw1 t ing in sheath o f tibial muscle, ca l[ of leg: (on ct 189 1) : 
very rad ica l exc i ion prim ary gro" ·th 3 / 30 / 9-1; rccurr nee size o( walnut; 
patient 3½ months pregnant " ·hen toxin b g un 9/ 28 / 94; progre.sive 
improvement, no marked reactio n ·, no unfovorable fI ts on pregna ncy, 
norma l child born at ful l term: com /Jle te rearession; no funh r recur-
rence; a li ve and wel l 11 / 12. ( 16, 85a). 19 

13. PAC KARD: Female, aged 39; recurrent ino pera ble pindl ce ll arcoma 
parot id ; (date of onset no t g i en): primary growth remo ed 189-J; recur
r ence within year : 8 / 95: tox ins dai l for severa l mo. into grow th o r 
urrounding ti uc ; marl<ed ra/Jid regressio n ; o-rowth "shrank awa y to 

an unofTending node"': furth er inj ections fail ed to di sipate thi s fibrou 
troma which was dis cctcd o ut: exce ll ent hea ling; no furth er recur-

rence: in exce llent conditio n 1898. (20, 4 1, 29, p. J52). cl½ 

H. CoLEY , · Conn: i\lr. M . D., femal e, aged -10 ; pincllc ce ll sa rcoma ilia c 
[o sa size o f cocoa nut, in vo lving ilium a nd abdom in al " ·a ll ; (on c t 5 / 95): 
exp lora tory laparotomy, spec imen removed ; 11 / I / 95: toxins by Cobb 
for 6 weeks: ,0111/Jlele regression: ex tc n ive recurrence re,, month later, 
filled right lower qu adra nt ; tox in resumed for 2 months by Col ey c 1us
ing rcgrc ion to 1/ 5 former ize; i nj ection not g iven during hot 
weather; again recurrence; toxin re um cl , continued 7 month , aga in 
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Years Traced 
After Onset 

immediate decrease in size; complete regression; no further recurrence; 
alive and well 1907 . (19, 20, 24, 38, 73). I 2 

15. STORRS & GRrswoLo : E. E. F., femal e, aged 42; inoperable rapidly grow
ing spind le ce ll sarcoma pectoral reg ion and breast, rapid lo so( we ight 
and strength; (onset l O / 95), tu 111or size of orange in two months; biopsy; 
12 / 16 / 95: toxins into tumor; in cision and drainage to evacuate necrot ic 
tumor tissu e; complete regression in 3½ months ; no recurre nce; in good 
h ea lth, married; 45 years later developed basal ce ll epithe li oma o n nose; 
died bronchopn eumo nia a nd arterio·clerosi, age 89, 5/ 2 / 43 . (15, 16, 
17, 20, 24, 29, 4 1, 77, 80, 102). 47½ 

16. 1rcHOLSON : Mrs . .J. R. C., (emale, aged 47; inoperable twice recurren t 
sp indle ce ll sarcoma thigh , ex tensive involvement ing uinal gla nds; en
tire limb edematous; (date of onse t not g ive n) ; prima ry and first recur
rent tumor removed surgica ll y; rurther ex tensive recurrence; surgery not 
possible; 1 / 96 : toxins every 48 hours [ r 2½ rnonths, fe bril e reac tions 
J01.:'.i 0 to 103° "F.; compl,ete regre ion rernrrenl l.umor, ing11i11nl in
vo lvement and ed ema; a live a nd we ll 7 / 99, about 5 years after o nse t. 
(82a). 5 

17. vV1LLIAi\1S: Mrs. E. Z., fe male, aged 37; r current inope rabl e spindl e 
ce ll sarcoma uterus; large growth proj ccLecl severa l in ches a bove sur racc 
o f a bdom en ; (o nse t 1895); ex pl o ratory lapa rotomy 3 / 24 / 96: po rtion 
removed for biopsy; 4 / 4 / 96: toxin s direc tl y into tumo r: ve ry severe 
reactions (hig·h closao·e (or intra tumoral route), pou lti ce a lso applied ; 
n ecro tic tum or tis ·u e dra in ed through sinus 2-3 in ches deep in center 
o( tumor; stead), rn fJid regression, com. /Jle le disappearan ce ext ens ive 
hard tu mor; no further rccurr nee, al ive and well 191 4. (20, 29, p. 151, 
4 1). 19 

18. PA KARO: E. P. , femal e, aged 15 : in o pera ble round cell endothelia l 
sa rcoma pc lvi , (date o f on c t nol g ive n): expl o ratory laparotom y, bi 
opsy; 5 / 96: toxins; rapid loca l and ge neral im/Jrove111e11t; complete re-
gres ion; no funh er recurrence; al ive an d w II 1906. (29, p. 152; ,11 ). 10 

19. PACKA RD: Fema le, aged 55 ; exte nsive recurrent inoperabl e sa rco111a 
inse para tely adherent to th e a bdominal vi sce ra (d a le or o nset nol g ive n): 
prin1ary tumor had been removed p rev io usly; rragn1 e11Ls o f recurrcnl 
g row th removed al second laparolomy: prog nosis ho pe less ; 5 / 9fi: lox ins; 
rapid local and genera l i111pr011e m enl; comple te regression; 11 0 furthe r 
r ecurre nce; a live a nd well 1906. (20, 23, p. 182; 29, p. 152; 111). 10 

20. RoBERT: Fema le, aged 18; round ce ll endo theli a l sa rco ma left ovary, 
with ma n y secondary node· in ad jacent viscera, asc itcs; (da te o( on se t 
n ot give n); expl ora to ry Ja paroto m y; 5 / 4 / 96 : tox ins begun 00 11 a fler: 
g ive n subcuta ncousJy in abdomin a l wall steadil y for severa l weeks: all 
growtl,s disappeared; no rccurrcnc o r further me tas tases; pa Lienl la ter 
rnarr i.ed: a live and well 1908. ( 16; 19; 23; 29, p. 152; 85 b). 12 

21. ZA1m1 s 1<1F.: Female, aged 43; recurrent ex tensive inoperable intra-ab
domina l sarcoma; (o nse t late 1 95); primary g rowth size child 's h ead 
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Years Traced 
After 011 et 

when remo,·ecl: large recurrence in ·l months, [ rapid growth; 11 / 96: 
LO in. thrice weekly for 3 month : ,narl<ed decrease in size : remained 
stationrny for a time , th e11 regre sed co111/Jletely under continued injec
tion (g i\'cn 12 month): no lunhcr recurrence: alive and well 190 . 
(16; 29. p. 155). I 3 

22. Co1.EY: ;\ !rs. B., rcmalc, aged 34: inoperable thrice recurrent mix ·cl 
round and pincllc cell arcoma paro tid: (date oi omct not g i,·cn): pri
mary and fir L two rccurren c rcmo,-cd surgically: furth (; r operation 
inadvisable: I / 97: toxin. in smal l do cs; 111arfu,d decrease in si::e: i11-
crea e i11 111 0/J ility : 111ost of re111aini11g Ii !> ue ea. ily ('.\ Cised 1111der ether. 
found to /J e fibrous .1tro111a of for111er gro11 th: to:-..in · g i,cn ano th er :l 
month~ (tota I of 7 months): no runhcr recurrence: last seen 1907. ( I 7, 
17a, 20, 29, p. 60). l ll 

23. ,RI:'\DO:'\: ~ Ir. R . B .. lemalc, aged 50: rccurrun inopuablc pindlc 
cell arcoma supraclavicular region , in\'oh•ipg thoracic " ·all behind I t 
and 2nd ribs: (o nse t ea rl y 1897): incomplete opc.:ratio11 lcw da ys alter 
ma · above lclt clavicle fir l noted: incompl c.: te rcmo,al, prnmpt recur
rence : ma won exceeded it lormer . i,c: general condition ,·cry poor, 
becl -ridcl ·n ; ·1/ 15 / 97: toxins, 58 injections in 6 month into tumor and 
vicinit : marked rcanions lrom beg inning o[ trcaun ent: ro111/J lete rr'
gr<'.1.1io 11 in l month : regained hea lth: 3 month a fter la L inj ection re
current nodule appeared in neck, brca t, axilla: toxin re um cl w ith 
out effect (on ly Ci do cs in 8 1,-ceks) : severa l nodu les cxci eel -J / 9 : toxin 
then given more aggrc i,·cly: remai11i11g urowtlt lou u/, ecl, healed; no 
runher recurrence: di ed unrelated cause · 1905. (3 1 ·JI , I, 10 a). 

2 l. C01 .EY , · \\ R1G 11T: \ V. " ' · L., ma le, aged -JO; tw ice rcc u rr ·n L ino pera bl e 
spindle cell arcoma parotid, involving ubmaxillar ' gland : on Cl ea rl} 
I 97: fir. L operation 3 / 97: rapid recurr nee; two more operations, third , 
inco111plcte: very rapid growth thercalter : 7 / '2.0 / 97: toxin · by " ' right for 
3 week ·, liLtlc effect except some oftcning and loughing or c ntral 
ulcerated portion. : toxin b , Coley given aggrc ivc ly (daily large do c): 
co111plete di appearance i11 2 mos.; no further recurrence , in pcrlecl 
h a Ith u ntil death 11 / 2'2. / 03: cv TC hemorrhage from gastr ic ulcer. ( 15a: 
! Ci : 16a: 17; 18: 20: 29 p. 9 : 102: 113a). (i 

2". RouERTs: Adult ( ex not gi\'en): inoperable inua-abdomi11al ·arcoma: 
(date or on ct not g iven) ; exploratory laparoLOm), spec ime n removed : 
I 99: toxins: complete regres ·ion: w II and lree from recurrence 10 / 05. 
R oberts had at least two other uccc ·se in imil,1r ca c. (29). 5 

26. COLEY: i\ l r. E. S., male, ag d 55: rec urrent inoperab le sma ll rou nd c II 
arco111a parotid, hiohl , malignant h i to logically; (on Cl 1 1 / 99); incom

plete opc1·ation -1 / 5 / 00: prompt recurrence; 10/5/00, toxin · into lllmor 
4 or 5 times weekly , mall do c , moderate rea ction ·, no very marked 
cha nge exc pt ligh t de rcasc in size, in crca · in mob ilit du r ing first 
month's treatment: after another 2 month · treatment improvement 
more marked: growth di appeared after 8 month ' treatment: no [unhcr 
re urrencc; died 1907 of cvere h rpe, invol ing Ga crian gang·lion: 
no cvidenc of rccurren cat cl a th . ( 17b, 18, 20, 29, p. 92). 7 
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27 . C oLEY &: i\IEAn: i\Irs. H. C . L., fe m a le, aged -1 0: ino pcra bl fib ro a r
coma a bdomin a l wa ll , invo lving bl adder (o n ·et ear ly 1900); cxp lora to r 
la pa rot0my 12/ 19 / 00; cvc ra l nodule removed f'o r bio psy ; t0x ins begun 
5 cl ays la te r, doe increa cd d ail y, g iven 5 month s; rom /Jlete regression; 
no recurrence; 23 yea rs la ter dcvc lopccl prim a ry ca rcin o ma o r li ve r , 
ca using d ea th 10 / 17 /24 (no tox ins g iven for thi s neop las m). (2-1, '29, 
73, 81, 102). 2cJ 

28. CoLEv: i\I. J H ., [cmale, aged 3,1; ex tensive in opera ble fibrosarco nrn 
a n terior a bdomin al wa ll , fi lling enti re rig ht ili ;;ic l'o sa (6½" x 6" in 
diam tcr) : pa ti ent h ad bad pa n-h ys tcrcc t0m y ro r " fibroa d cnon1a " o r 
uterus 8 / 98; o n c t 2 yea r la ter, pa in: ma in reg io n o r cica tri x !'cw 
111 0 11 th la tc r ; ex pl o rato ry in cisio n 4 / I 9 / 0 I : po ni on exc ised for b io psy : 
2 clays la ter tox in , 20 doc in l t 60 d ays, some in wm or, 12 o r whi ch 
ca u eel adequ ate [cbrile reactio ns; grow th softened and decreased more 
than half in 8 weehs; after disco nt inu ing toxins gruw l!t inrrrnsec/ tu 
former size; beca me ha rder : tox ins rcs um cl 10/ 3/ 0 1 !'o r 6½ , ee ks: al 
fi1st marl<ecl dim inut ion; L!t en no f 11 rt/1 er effect : cachcx ia; co nditio n 
ho peless; pa ni a l rcmova I 12 / 27 / 0 I : •I G x-ray trea t111 cnts J a nua ry to .J t1 nc 
'02; tumor in creased to 15" in di amete r ; !tad severn l all ac/1s of fever 
toxemi a las ting few days; genera l l1 ea lt!t then i111 Jno ,eel considerabl y: 
h ad to ta l o f 136 x-ray treatment in 49 clays; complete r,0 gressio 11 by 
5 / 04; gain ed 19 po unds; co nsidera ble k in d amage, t1l ccrat io n , e tc., 
from x- ra s; skin -grafting required ; later x-ray ca ncer deve lo p , c[ , re
quired exc isio n ; a live a nd quite well a t 9 1, 1958 . ( 17a, J8a, 19a, ·I I , 
73, 1, 87a). 57 

29. D AV IES: r\. C. \ \I. , male adult ; r ecurrent ino pera bl e mi xed cell sarco ma 
neck, involving a nte r io r border stcrn oc lc iclo mas to id m usc le, dee per 
tru cturcs; (o nse t 7 / 00) : prima ry growth exc ised '2 / 2 / 0 I ; p ro mpt recur

rence : 5 /-1/ 0 1: tox ins g ive n a bo ut 3½ mo nth wi th ,J wee ks' rc ·t betwee n 
first and second co ur c; com plete regre io n du r ing trcatmc n t ; no ft1 r th cr 
r ecurrence; in good h ea lth man y yea rs: di ed 11 / 12, o [ wh a t a ppea red 
to be pulm o nary tubcrcu lo is. (29, 3 1, 4 1). 12 

30. C H A l'I N : i\ rrs. B. , [cma lc adult; in opera bl e ro und ce ll ·a rcoma th o rac ic 
ca vity benea th s ternum ; b io psy; I / 02 : LOx ins at fi rs t ever , 48 ho t1rs: 
kin a nd ubcuta neo u ti sue in upper part o r t11 111or nerrosed, wi t!, /Jro

f11se discl,arge necrotic Liss 11 e; du r ing 5th mo nth o [ trca Lm cnt 30 minims 
g ive n o nce w ekl y; complete regre sion by 5 / l5 i 02; no h a rmful ·fl'cn 
to kidn ey, a ltho ugh patient had chroni c Bright 's d i ·case ; no rccu r'
rencc; in bette r health th a n a t a n y t ime pri or to trea tme nt ; a li ve and 
well a bo ut 4 years a fter on c t. (29, 41). 4 

31. C OLEY c' B OYNTON : H.B. r. , ma le, aged 56; recurrent in opera ble spin 
d le ce ll sa rcoma tri ceps muscle cl c ltoicl region (on ct, summ er 1902); 
exc ision with some o [ deltoid m uscle 9 / 02; recurrence 2/03; 2/ 12/03; 
tox ins; regress ion; no furth er recurrence: we ll until d ea th 12 / 25 / 28, 
a t 81, o [ a uricul a r fibr ill a ti on and cerebra l cmbolus. (29, 4 1, 102). 26 
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32. Co1.n: F. Q., male, aged G3: rernrrent inoperable large pindle cell 
arcoma check: (on Cl I / 0 I); exc ision week alter onscL; prompl r ·cur

rcnr ·; s ·co ne! allcm pl at r moval abandoned: 3/ 16 / 01: LOxin (B uxLOn 
\ J ,· Parke Davi, L ) g iven 3 111011th , al o few x-ra) llcaLmenL: ro111-
plett• H'gres. ion. cheeh regained normal a jJJu•tn1111re: no I unher recur-
rence: Ia . L .een 1910. aged 69, in good healLh. (29. p. 9": 73). 6 

33. Co11,: \\'. J .. male, ;wed 10: inoperable thrice recu1renL round cell 
anoma ~c-apular region (on ('t I 02): incomplete removal I 02: , -r;I\ 

thernp : regre ion: rtcurrencc, fut ther radiation in<:fleni,e: 3rd op Ta
tion. lu1thcr x-Ia): third rennrcnce 6/01: 7 01 01: w,im for one ,car 
in vicinit, of car; al.o furthe1 x-nl\ for a time: low. but com/Jlet,• I<'· 

gres.1w11; ' no f11r1hcr 1ec u1-rcnce: 2<i' year~ later de\'C'loped x-ray ca1ci
noma on le ft sho ulder; repeated exc i,i om, kin gralts and finalh 
houldcr joint di,artinilation !ailed to control it. .\t dt·ath, 2 I ·2, 

50 )Car after on ·t of \arcoma, autop) al o howed pre enn of bilateral 
bronchiolar carcinoma. (17, l'ib, I a, !!la. 20, ~Ii. 22, II. 7:-1, 1). ·o 

The follcrn ing ca e i the on!) ucc ~· lul 1-e ult in arconn of the oft 
ti, uc neated I>) Ut/\/011· <T) 1i/Jf'la and Jnodigio. 11.1 .1,•111111. (Thi 
prepa1atio11, kno,,·n a T)pe \ ' IJ. '"a 0111) mark for a hon time and 
appeared to be le~ eflectin· than the 1111{,llnC'd toxi11.1. Ty/><' rJ ). 

31. Co, 1-,: ~frs. , \ . C., lemalc. aged 59; inop<:rable 1hricC' rernrre nt angio
. arcoma brea L: (dale or o nseL noL given); 2 c,ci ion large ulcerated 
nod11la1 growth , foul di charge. general condition HT\ p,>or: 2 I 1)5: 
51 injection e1u111 gi, ·n in c,e,al month: al.o 7 do ·, of filtered 
to,im (l )f>C \ '): the t· eemcd k, lfie(li\C.' th.111 the •· rum: low dl'
crea.1<' 111 si:.e. 111rTea.1<' i11 1110/11/it\: i111prn1 •1•111t•11t 111 gl'ltrrnl lll'altl,: 
•·em.t in ol gro\\'th e , ci ed ' I 9;j; no lmther rccu1Hn<l': " ·el l until 
death of injurie alter fall dowmtai1, 1903: no t,idenn· ol aroma at 
thi timl'. ( 13. I (i. 21. 29. p. , 7:1). 

The following three ca~(' 1-ccC'in·d the com111crci;,J prc-paration or Coley 
toxim a,·ailablc 110111 1900 LO 1907 J..no"·n as P,irkc ]);1\'i I, . 

3". 11 1 ,DI 1,,: .\fr . . \ . C: .. female. aged 3,'; inop ·rable rccunent round 
and pindlt- cell a1 rnma uteru : (on ct I all 1903): growth i,c fetal 
head 1e1110\C:d b, up1a,aginal h,,1l·tectom, 12/03: auempt to 1-emo,-c 
ceni, I 15 OJ abandoned due to 11_.1k heart: recurrence in rigln latera l 
fo1ni,. pringing from brnad Iigamc·1H, pehir hone and la cia: I 22 01 : 
to:-..im. :ti doe giH·n di1·enh into forni, and ten i, ; i111111C'diate de
er a(' in i,e: co111ph·tt• re~re. ion: no lurth Tr ·nnTcnce: in good lwalth 
umil uddt·n death from . e,ere duodenal ulcer, 7 32. (20 29, p. 15~: 
·11). 2 

36. , PENC:FIC C. \ V.L .. 111al c, aged '.i'.l; in opera bl e sp indl e c<:1 1 arcoma 
entire lowc-1 abdomen. infiltrating p <:1 itoncum. i1noh ing 1-ectu mu cle~. 
firn1h attached to ~mph) · i pubi: frequent mi ·turition. progn· ,iH· 
weight lo ; (on t 10 0"): e:-.ploraLOr) laparotom~, pc imen remo\(:d; 
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6 da ys later a tte mpt at re mova l m a d e a nd aba ncl o n ccl, du LO extens ive 
invol vcm nt; 9 / 22 / 06: toxins into tum or, ha rp loca l a nd ge nera l re-
actions; 3 co ur cs tota lling <13 d ose in 6 months ; com/Jlete regression; 
no recurre n ce; a live a nd we ll 19 12. ( 12, 29, ':15, 80, 99, 100). 6½ 

37 . GREEN: JP., m a le, aged 20; exte ns ive small ro und cell arcoma ab
do minal wa ll , regio n o [ umbili cus, apparent ly or ig in at ing in un chus; 
extrem ely ad h erent to Olllcntum: (o nse t , ea rl y :Nove mber 1906); very 
large ca lculus (3 ½ i n ch cs in cl ia m e te r) r e moved l'ro m pros La ti c ure cha, 
3 /06, fo ll owed b y puru !en t cys titi s; ex plorato ry opera cion ; I / l / 07: tox 
in , 60 cl oses into tumor in 5 month s, ca usin g intense loca l inOamlllaL io n 
a nd vio len t sy te rni c r eactio ns: co111p lete regression; ga ined ,Jo pounds; 
alive a nd weJI ] 9 11. (29, ,JI , 55). 5 

T he fo ll ow ing 23 cases rece ived Tracy's prepa ra tion · o r Co l ·y tox ins 
kn o wn as Tracy X a nd XI , unfil te red , or X F o r XI F, filtr ates . 

38. M oo: i\Jiss C. N. J., fem a le, aged 30; sarco ma, pri111a ry in left ovary, 
recurrent in a bdo minal wa ll : (date o[ 0 11 ·ct not g ive n , but was prior 
to [a ll of 1906): cure ttage, 11 / 13 / 06: ovar iecto rn y 7/ 19/07, tumo r 7" 
wide, a ln1 osL ga ngren o us; ra pid in operable rect1rre n ce in abdomina l 
wa ll ; 8 / 1/ 07: tox ins (Tracy X ); complete rerressions; n o ft1nh er recur-
r en ce; a live a nd we ll 19 19. (33, LJ I, 108) . 12½ 

39. Co1.i-:Y: Miss i\I. L. \ ,V. , re ma le, ·1 ged <12; rcct1rrc n t le io 111 yosa rco111a 
(p r im a ry in uLcru) fo ll ow ing h ys terecto 111 y, fil led lower p e lvi s, in vo lved 
bl a dde r wa ll , [reqt1 c 11L pa inful micLUriti o n : ge ne ral health ba d ; 10 / I / 07: 
tox ins (Tracy X, Xl , Xl F, X IJ & X II F) : irnprov m c nt no t cl in 2 or 
3 wee k ; 111arh ed cessa tion in pai n . softeni ng, decrease in ,1iu, r2;cn 1nra/ 
/, ea/ti, i111pro11ed; tox in s n o t g iven for 8 wee ks during hot weat he r ; in 1-
mccli a tc rct t1rn o r S)' lllJ) LOlllS, in crease in s ize or Lt1 m o r: toxins resum ed. 
g ive n w iLl1 inte rvals o r re L [or near] 1 2½ yea rs in low d osage, ca us ing 
mild reactio ns; co111plde regression: n o ru nh cr rec u rre n ce ; " ·e ll n ex t 
35 yea rs: di ed ce re bra l h emo rrhage, h ypertensio n at 0, '.l / '.!. 9 /· l J. (26, 
11 1, 73, 8 1, 102 , 108). 37 

40. Cou•: Y: C. E. C., m ale, aged 27; in o pe1able rn eLasLaL ic round ce ll sar
co rn a, prirn a ry in muscles lower lu 111bar reg ion; n1 etas1a sis in volv ing 
e mire thi ckn ess lo \\·er jaw; (o nse t 9 / 07 ) : prirn ary tum o r bcca 111 e s i;e t ,ro 
fi sts in few wee ks; exc is io n ; unh ea led wound (i x 8 in ches: patie nt ge n
e rall y e rn ac ia ted , un a bl e to wa lk un aid ed; 11 / 19 / 07 : tox ins (Tracy X.) 
g ive n in g lutea l muscl es, a lso 5 dose o r filtra te (Tracy X F) g i e n in to 
LUmo r o[ _j aw : 101,· d ecrc<1se in s ize, m arked in crease in mobil iLy, ge ne ral 
hea lth improved: ga in ed we ight ; tox ins g ive n 8 months: in1p roven 1e 11L 
more r;ipid afte r fir t 6 \\'CC k ' Lreatrn cnt: co111plete regression; 11 0 lt1nh er 
m cta: Las is; in good h ea lth a nd ver , active for 37 years; rall 19-1·1, d eve l
o ped carc ino ma at ite o f or igin a l gr01nh in lumbar reg io n , ca u ing 
d ea th 6/J l / 46 at 73; no toxin g iven [or this neopl a 111. (22, 2'1, 29, 
73, 80, 8 1). 39 
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4 1. Howe I\Ir. C. ifcM., fema le, aged 50: recurre nt inoperabl e round 
ce ll ar oma uterus, in fi ltrating ma fi l led pelvi , cl in ica l! re c mb lecl 
arcinoma, severe, pain, b ladder ym1 tom : g n c: ral h a.Ith bad; p rog

no i hope le ; (date of on ct not given ); 4 / 7 / 08; toxin ,J tim e weekl y; 
general condition imjJroved, pain ceased, tumor decreased teodily in 
size : toxin topped during h ot weather ; . vere pains immediate ly re
turn cl; toxins re urn ed, given stead ily: total 11 9 do cs in 26 months ; 
complete regre ion; no further r currcnce: in good h ea lth until dea th , 
at 8 1, of cerebral arterio clero i . ( I 0, 25, 29, J I) . 2 

42. RE HOWER : i\Ir. S. R., femal e, adult; extcn ivc recurrent round cell 
arcoma involving all abdominal vi ccra; (date of on c t not g i,·en ); pri

mary g rowth clean ed out o[ pelvis as we ll as poss ible : but a ll rgan . 
were involved in the adhes ion ; fistula re m a in ed: x-ray treatm e nt g i,-c n 
brief! ,, stopped b cca u. c it ca u eel so rnuch clcrmatiti . : recurre nce d eve l
oped, Gll ccl ,,·hole abdomen: prognosi g rave; 7 / 7 / 08: toxins aggrc ivc l 
given for 9 month .; complete regression; no further recurre nce; ali\'e, 
i n excellent h alth 1915. (-1 1, 81). 7 

43. To~1ER: f e mal e, aged 22; inoperable pindl c c<:11 sarcoma le ft o ary, 
involving broad l iga m ent, utcrns and inte tine; (on c t 10 / 07); explora
tory htparotomy 12 / 08; due to cxccn ive involvement and fear o[ hem
orrhage only biop ·y wa · done: prog nos is hopelc ; toxins begun after 
h er return hom e, gi e n dail y at fir t ; immediate im/Jroveme11t: gained 
60 po1111d.s; toxins g iven 10 momh : p eriod regular: no recurrence: had 
second child autumn 1909, car after toxin topped; in 6ood h ca lLh 
19 13. (-(i,29, ·l l ,5, 108b). 5 

4·1. L1-:Ac 11: JI. 1-1. , male, aged 33 : twi ce recurrent in o perabl e spincll cell 
·arcorna right kidn ey; rn cLa ·ta sc involved inte tin es cx tcn · ivcly: (date 
of on . c t not g iven); had been ill ·ix m o nth , lo 1 ..JO po und , coughed; 
chc L films revealed only " bro nchia l troub le" thoug ht to be Lubcrcu
Jo. i. : ex pl o rato ry Ja parotomy - / 30 / 08; pra ticall y so lid gro" ·th we ig h
ing 13½ p o und and fillin g " ·hole ;1bdomina l cavity rcn10,·cd: recur
r ence si,c ora nge sl / 17 / 10; whole o m c ntum removed 11p to to mach : 
m eta ta e. r ight icle, invo lving inLe Lin e : exp loratory in ci ion , concli
tion in operable : 7 / I / 10: toxins, ·11 doses in 60 d a} ; co111pletP regres io n . 
regoinec/ -10 /Jo1111ds, and former slre11gt l1 ; p erfectly well 19! 6 . (·11, -12, 
81). G 

45. DA CosTA: Fe mal e adu lt: huge inoperabl e sp ind le ce ll sa rcoma th io-h 
and groin: (date or o n ct not g iven) : portion of gro,nh re moved urg i
cally 1910: toxin begun immccliatc ly th er after, g iven dail y, vi le n t 
reactio ns c ,·e r y clay for week. : complete regression; no rccurrc. n cc . (-15a) . ·1 

·16. l lAt:'I F.' : J. ;\J ., m a le, aged "2: inoperable round cell a , coma right 
rcclll . internal o blique muscle, izc hen' egg, immovab le : (o nse t prior 
to ·1/10); cxploratoq opcraL io n , incomplete rc,noval ·1/ 25 10 ; 2 da) 
lacer toxin begun: 3 co ur e · in G month ·; considerab le sloughing ne
crotic tumor Li sue: complete reO're sion; " ·ell a nd free from recurre nce 
until death, h eart a ttack , EJ33. 22 
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47. HARMER: L. E. F., fem a le, aged 46; cx Lc nsivc recurre nt infilLraLi ng 
spind le ce ll arcoma a n trum, c thmoid; (o nse t J 904); h ad 6 operation , 
r ecurre n ces; 2 / 19 / 12: tox in g ive n for 6 week a l°Lc r 6L h (incomp lcLC) 
opera tion ; a/J/Jarenlly remains of grow /It c/es lro)•ed; no [unhcr recur
re nce; in excell e nt h ea lth next 20 yea rs; died ccrcbn l h emo rrh age, 
'l / 16 / 32. (58, 59, 72, 8 1). 32 

18. Cor.EY: J. . K. , mal e, aged 52: in opera bl e p ind lc ce ll sa rcoma rc Lro
peritonca l reg io n and ili ac rossa : (o nscL 12 / 11 ) : Lo x ins g ive n for ·I wee ks, 
d ecrease in s i1.c, o[Lc ning: in c is io n , nccroL ic Li ~u c cva uatccl ; LOx ins 
re. urn ed , g ive n vcra l weeks longer; com /Jlete regression; no r e urre n cc; 
a li ve a nd wc lll 9 18. (29,3 1,42) . 6 

49. TEIVART: D. ,\. D. , m a le, aged 56: mixed ce ll sa rcoma rig lll gro in , 
"d ec idedl y ma I ig nan L"; loss o[ . tre ng L11 , a ppeti Le, 15 pounds we ight 
losL: (o nset 2 / I / 12); in o perab le : 4/ 12: LOx ins me ti cul o us ly admini Lered: 
coin plele ffgression; no recurre nce; re111 a i11 ed in exce ll e nt h ea lL11 over 

20 yea rs; Lh e n d evelop -d carci no ma o r sLo mach , meLa Lases to spin e; 
dea th 9 / 2 1 / 3,J, aged 77, gencrali1.cd ca rcin o rnato i , chroni c myocard it is, 
ancr iosc lc ro is. (4 1, 72a, l 02). 

50. i\ f cDo:--:AI.D &: B uRNS: ;\f. P. , fem a le, aged 27; in operab le ro und ce ll 
arcoma kidn ey, in volv in g rc tropcr ito neal g lan cls; (o nseL ear l 19 12): 

CX ] lorawry operat io n , co ndition in o1 crab lc; xp loration re vea led la rge 
rc Lropcri wn ea l mass as we ll as 111ass occup ying lower po le o r kidncv: no 
a tte111pL at re moval ; conditio n abso lu t ly h opeless 9 / 12: tox ins (Tracy 
XI) in tramuscu lar ly in buttocks, rea ction to 105 ° F.: i111111ediate i,11-
jJrovemen/. si1111ses l, ealed: co111/Jlete regression; ga in ed 20 pound s: we ll : 
deve lo ped multiple 11bro id , requiring pan -h y Lcrcno111 y 1~)27; 11 0 evi 
d e nce or di sease see n a t s ite o r form er sa rco ma o r c lse,rh c rc: she sub
seque ntl y had cvcra l operation , clue LO in testina l obstruction from ad
h es io ns: no evide nce o r disease; a li ve 1958, ·JG )Ca rs afte r o nset. (29, 
40,4 1, ·12,7 7, 0, !08). ,JG 

51. S111 Ew: i\frs. F. H. D. , fe ma le, aged ,J8 : in o pera bl e 111 •xosarco111a lef t 
tons il , pal a te, submaxill a ry g la nds enl a rged; tu111 or si1e ha1c l nut be
neath left ca r: (o nse t spr ing 19 13) : bi ops bucca I tu 111or: 9 / 29 / I '!, : tox
in , a t fi r-t dail y th e n every ·18 hours, so m e into tumor; dose in creased 
LO 2 1 minims; to111plele regrrssio11: gained 16 /Jo /1 11(/s; in exce ll e nt 
h ea lth; no recurre nce; uddc n dea th pn c u111onia, lo llow ing influ cn1a 
19 18. ('.I I, ·11, 9-la). 5 

52. CR U I K 1-1,, N K: '. V. L. \\ ., male, aged 28: large pindle cell sa rcoma 
rclropcritonea l g lands: (o nset about 10 / 13); ex ploratory o pe rati o n; 3 
month. lt1 tc r colos tom · necc a ry cl uc Lo co 111 pi e Le obstruction: 111 ass 
cx tc ncl ecl Lo umbilicus: prog nosis rcg;i rdccl a . 2-3 weeks; 2 j-J / I J: tox im 
into a bdo111inal musc le. : (no reactions lrorn P arke Da,·i ,' l I g ive n 
first 5 da)s : th ereafte r Tracy XI g i\'Cn , ca us ing 111 arkcd lorn I ,: nd genera l 
r eactions): Lota I 87 d o. c in 5 111 0 n th s: co,n p!etc regression : no recu r
rc nce; ( ub equ entl y h e and hi s wife h ad five chi.ldrc n in 12 yea rs); 
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remained in exce ll e nt health except for ga ll stone in 1942 
and coron a r y th rombo i 19-19; slig ht cerebral hernorrhag 
plcte recover y; in exccJlcm hea lth 195 . (3 1, -J I, 8 1). 

(o perated ); 
1956, com-

53. COLEY : J. K., m a le, ag cl 3 1; ino pe rable round ce ll a rcoma naso
pharynx a nd rig ht upcrior ma x ill a, involving thrno icl a nd fronta l 
bon e; (o nset -I / I '.{); n e ura lg ic pa in a t s ites r invo lvem e nt a nd a lso in 
t rnporal an d upraorbita l reg io ns, ri g ht nar is occluded : weight los ; 
biops; -1/ 22 / 1--l: toxins imramus ul a rl y in rig ht ch c t lo r 5 m o nth; 
a/m os/ imm ediate di111i1111tion e11ident; complete ffgres ion in -I months: 

,J,I ½ 

no re urre n ce; a live and " ·e ll 1921. ( I , -J I, 73). JO 

5·J. OLFY · ZACHAR1F.: "\ ! rs. D . B., fem a le , aged 22: cx tc n ivc ino pera ble 
fibrom yxosa rcoma ca lf, thig h a nd hip ; poss ibl e I mph a d c n o path y; (o n -
e t ll / 13): c ircumferen ce o l la rge r m a . 28" in le ng th b 17": mail er 

tumo rs al o pre e nt fillin g pop litca l space : 50 pounds " . ig ln lo s, ge n 
e ral hea lth poor: very -eve re pain ; biopsy: 5 / I / 1,J: toxin (Tracy XI 
c' Tra Xl l;); at fir. t in buttock ; late r into g rowths o n hip or sur
rounding tis ues: 0111e decrease in size, increase in mobility; atrophic 
r//(/11ges: 110 necrosis, sloughing or discharge ; 11ery lillle absorption; 
a/1/1are11tly toxins destroy<' d 1nalig11a11I ele111 e11/s wi th out affecting fi
bro us s/ro111a : rega ined streng th a nd we ight ve ry slo wl y: alive a nd we ll 
exce pt for so me h ypertens io n , -1/57. (4 1, 73, 1). 43 

55 . " ' 1u.1A ;\ JS: ;\fr. R . . \ . H. , fem a le, aged 56: ino pera ble recurrclll sar
coma na ri , upcrior maxilla; (o n c t fall 19 13); nose ca utcrilcd: primary 
gro wth removed ; re urrc n cc; ex te ns ive 2nd o pe rati o n left upcrior 
maxilla, left lo wer orb ital pl ate r moved; aga in recurred ; condition 
believed hope lcs; 9/ I / l·J: to x ins dail y, 62 imra musc ul ar inj ections in 
6 ½ 111 o nths (o nl y 7 marked re;ict io n. ); /11111 or clirn/J/Jeared in 3 m omh : 
in go d hea lth 5 yea r ; th e n d e \·e lo pecl epith e lio m a of ha rd pa late: 3 
radium trea tme nt · 1920: di ca e not contro ll ed : late r cx te11ded LO le ft 
naris a nd amrurn; furth er pa lli a tive rad ia tion 3 / 2 1 c· 3 / 22; (no LOx ins); 
d ea th 3 / 9 / 23. (29a, -11 , 1) . 9 

56. T1 ·11 01.sKF: ;\I. B. , mal e, aged 28: ro u11d ce ll arcoma ri g ht pharyn x, 
1nsophaq n:-- , ;ii most rnmp lc Lc o b truct io n air: (d a te o f onset not g ive n); 
bi o p -y: 5 / 15 : LOxin (no effec t at a ll from m as ivc do cs Parke Dav is XII 
g ive n intra mu cularl y, remote fro m tumo r: 1st doe Tracy XL c;iused 
violent react ions, chill , hig h feve r, nccro is in center o f tu mor: co 111 -
plete rr-gre.1sio11 in (i weel<s: left h os pita l fee ling pc rl cct: fc\r m o nth 
lat r recu rre11ce o pposite . ide ph a rynx , abcluce ns n rve p;1ra lys is (me ta -
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ta is in regio n of h ypoth a la mu, ); dail y intr;i muscular inj ections in arm 
for week: n o r eacti o n o r e ffect o n tumor: th en injecti o n · g ive n in 
thighs, abdomin;i l \,·,tll altcrnatelv: marked fe bril e react io ns, ca us in g 
rn/;id co111/Jlete regre .1io11 excep t. l~r ne rve p ;i ra l) is; toxin ~Lopped Ja;L 
we k of .J a nu ary 19 16; pat ie nt bega n to vom it I / 25 / 16: ve ry dro \\' y, in 
coma 3½ \,·eek , we ig ht reduced LO 9 pound ; the n bega n to improve, 
ga ined 2 pound in 7 wee k ; complete regre sion cerebral metastasis 

peech and ight norma l; n e rve para ly i ub idcd ; h o \\'e ve r, sy mptoms 
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of cunu ch i m a pparent wh en h e came out of coma; no furth er r ecur-
r en ce or m c La tases; r emain ed in good health: cl cvclopccl mild h ypcr-
Lc nsion l 942; slight hem i pJ egia 194 5; rnodcra te a n crioscl c ro i 19--J 6 ; 
di ed coronary occl usio n a nd a rtc ri osclcro ti c h ea rt disease 11 / 23 / 48 , 
aged 63 (d c La ilccl hi story d ese rves ·tud y, sec 80, case 23). (·11 , ,12, 
80, 81). 33 

57. Fou ,AN. BEE: i\Irs. D. i\J . \V. , femal e, aged 23: rccurrc nL Sllla ll round 
cell sa rcom a g lute u maxim us muscle; (o nse t 2 / 13); lll OL io n hip joint 
steadil y diminish ed ; LUm or g rc" · s low! until a rtc r birth o r ch ild 
10 / 10 / 15; lo t 35 po unds ; severe pain: urg ica l re moval (tumor \\'e ight 
2-l oz.) : prompt r ecurre nce site egg; 2 / 2 / 16: tox in (Tra cy X & Xl ); first 
close imo tum o r, la te r in reg io n o r growth: complete reg1ession in 3 
weehs; to x in stopped for I wee k: prompt r ecurrence o n in ner thig h 
(a dducto r muscles) ; tox in res urn ccl g i,·cn into wmo r dail y; turno r co n
tinued LO in crease (to s iLC o r g rapefruit) t/1 e11 /Jrol<e dow n, discharged 
necrotic tumor tissue; disa/JfJeared co111/Jle tely under tox in th erap y 
(give n 8 months); p a ti c nL had ,J 111 orc chilclircn: 195(i: d eve loped ulce ra 
tive col iti 5, pcrito niti , o perated: se rious! ill , but r 'COV reel; alive and 
free fro rn any ev ide nce arcoma 3/ 58. D eta il ed hi tory cl cscrv s s tud y, 
cc 80, ca c 2-1. (cl 1, 73, 80, 8 1 ). 45 

58. D o:-.'A U)SON: Fe ma le, aged about 20: recurrent ino pe rab le . a rcom a o[ 
ca lp (el a te o [ o nse t not g ive n): primary tum or exc ised ; loca l recur

re nce: 19 18: LOxin · f'o r 2½ months dircnly in to wmo r: littl e rc brilc 
reacti o n : co mplete regression: no runhcr r ecurre nce: a live and wel l 
J9,J3. (8 1). 25 

59. i\lACLFAN: i\f a lc, aged 2 ; r ecurre nt r a pidl y g rowing a ng io. arco rn a 
rig ht ch c k: (elate or o nse t not g ive n) : primary 'xc iscd; prompt r 'Cur
r c ucc: 191 8: to x ins f'or 2½ n1 o nth s direct ly in to 1u111 or: lilll c rc bril c 
reaction: r-0111 /Jlete regression; no runh cr rccun cn cc: al iv · and we ll 
]9·13. (8 1). 25 

60. CAt.K1:x~: i\frs. M. i\f. , l"cm a lc, aged 26: in operabl e mi xed cel l sa rcoma 
ovary, cxtcm ivc in\'Ol\'em e11t i11tcsL incs, pe lvis: (0 11 CL 9 / 19); cx plo ralOry 
operation I / 29 20 : findings: Jarg, d egenera ted sarcorna rig lll ovary, 
do ubl e h yclro ·alpinx, dcgcncrat ,c1 cl c rn1 o id cysL ld t ovar ', large ca uli
no 11·e r rnas:e · bet\\·ccn tu rnor. ccturn. ~ig moi cl fl ex u re a nd rcnum: ap
p endi x site or la rge cucumber : bilateral sa lpingo-oo ph o rcnomy, pa nh ys
tcrectomy, appe n dectomy: impo~s ibl c l o rcmo,·c areas or ill\o lvcd intc ·
tinc; tox ins b g un I week al°Lcr o perati o n ; g iven tc,1clil y lor 12 1no nth ;' 
com ple te regression metastatic grmv tl, s; no l'urth cr recurre n ce o r m la -
stascs: al i\'C and " ·ell (.i n exce ll e nt hea lth ) 1927. (5, ,J I, ,12, 8 1). 7 

The l"o ll ml" ing 9 ca were treated by th e commercia l prepa ra ti o ns o ( 
ColC) ·s tox ins a va ilabl e l ro m early 1907 LO 1950, known a~ Parke Davis 
XI I <" Xl I I. (Sec ;\ aut , r' t al , 77, 80 regarding the compan ivc wcaknc s 
o[ th e c pro d ucl .) 
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61. PILCH ER : fale, aged 55; inopera ble round cell a rcoma a bdominal 
wall; (date of on et not g iven); exploratory operation, p ccimen re
moved ; 8/08: toxin for 4 month ; gradual co111p lete disappearance; 
gain eel 20 pounds; well a nd free from recurrence J 9 [ ,J. (29, p. 165: •II ). 6 

62. OCH NER: i\Jrs. V. H ., female, aged 17; in opernblc mall round ce ll 
arcoma axilla: (on eL 2/J0); ex tensive operation 3 / 11 / 10 ; mass iLc 

grap fruit cxc i ed but involved some area co uld not be co mp! Lc ly re
moved as axillary ncrv s a nd vc c l were co mplcLcly surro unded; 
3 / 26 / J0: toxin into de ltoid , rcbr il c reactions 102°-105° F. ; o nLinu ed 
6 month ; remains of urowt/1 regressed com /Jlelely; nor currencc; mar-
ried, had 3 childr n ; a live and in exce llent hea lth 19-16. (8 1). 36 

63. P O LLAK: P.H., fe mal e, aged 22 month ; inoperable ang iosarcoma m di
a tin urn , ca using pres urc erosion sp in e and ribs, paraly i · both leg ; 
(on cc a t 5 months, 12/ 22); child suddenl y Lopped walking a L 2 1 mo., 
total inab ility LO stand clu e LO pare is boLh legs; ma between scapula 
and spine; a nem ia; Lili enthal op ·ra ted 1 / 15/ 2-1: removed pon ion ol 
tumor; conditio n ho pclcs ; ' i/25/2·1: LO, in in g lutea l muscles da il y for 
11 day, cvcrc reactions (to 106° F.); ex traordinary hea ling o[ operation 
,ro und ; anemia became wore, then blood picLUrc rapidly improv d; 
b gan walking 3 week ,1 ftcr l t inj ect io n (re lief ·1pparcntl due LO d e
compr s ion): deve lop d everc p ·rtus is, cvere me,1s les and bronchiti 
in next few monLh ; comp lete regre sion remains of tumor; resectccl rib · 
regenerated: married; had 2 chi ldren; a I iv a nd ,re l I I 95 . (53, 67, 76, 
80 (Ca e 28), 81 ). 36 

64-. B1. M : i\Ir. E. A., female, aged 37; ma lig nant myoma of uLeru weigh
ing 15 pound, removed surg ica ll y, (o nse t 1923): x-ray exam in a Li on in 
di ca L cl ex tensive bo ne m eLa tasc Lo remur, sacrum, kull: anemia, poor 
co ndiLio n ; 7 / 2 1/ 27: toxins in larg dos s; com plete reco11e1y; gained 
weight , lre11gt h, no recurrence or further ev idence ke le tal me LasLa se ; 
alive and wcl I 1933. (6, 35a, ..J I, 67, 76). 6 

65. RAWFORD: L. V. i\l c l-I. , male, aged 26; recurrent reti culum ce ll sa r
coma, prim a ry in bic ipita l region: \\'iLl1 meta La e in ex illa and a bdom i
nal wall ; (onse t 11 / 27): I riniary ex ci ed ':!. / 2 : recurrence under le ft arm 
m o nth later; bio p y; I x-ray trea tm ent : 5 / 29 / 28: tox in give n over 5 

ea rs wiLh inLcrva l o f rest; at [trsl further metastatic nodules developed, 
but regressed com/Jlclely under co 11ti1111ed treat111enl; no funber meta
sea e after fall 193 1; in exce ll ent hea lLh except for appendectomy 1952 ; 
a live and well 3/ 26 / 5 . (·11 , 81) . 30 ½ 

66. Fow1.ER: C. S., fema le, ag·ed 2 1; inoperable neuro fibro arcom,1 popli
c al pac ; (o n ct 2/29); explora tory operation 5 / 1-l / 29; remova l impos-
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iblc du e Lo involvement of cssels and nerve ; 2 sp cimens removed; 
5 / 26 / 29 : toxins; tumor disa/Jpeared in " or 6 weehs; evid nee or recur
rence; toxins re urned, g iven wiLh inter a ls of re t for 6 year; com /Jlete 
regre ion; no furth er recurrence; patient m arri d, aid to have had a 
a child: alive and well J9,J5 . (8 1). 16 
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67. BURKE: H. R., femal e, aged 19; termin a l sa rcoma neck, face, ubmax il -
1ary regio n involving bones, subcu taneo us ti ucs, c pcc ia ll the fore
h ead , parie tal r egio ns, lef t cheek, a nd j aw; (o n c t 3 / 3 1, h a rd nod ular 
m ass in neck below a ngle right j aw); in cis ion ; x-ray ca used no re li ef: 
tra cheo tom y fo r ed ema of g lott is; radium given , without he lp; d evel
op cl bilatera l chronic ma ·toid , operat ion l / 28 / 32; r adium aga in ; ma rk
ed cxo phtha lm o both eyes; lllOr ph in c requi red ; 6 / 12 / 32 : tox ins intra
mu cu larly caused improvement, but we re stopped due to pa inful in
duratio ns; r e urrc nce; x-ray g iven; recent recurrent nodul es di ·appea red 
leaving m as in right ubm axillary region and 5ubmc ntal reg ion; ex
te ns ive mas in floor of mouth ; further toxins - 2 m o re co urses inLn
vcno usly, marked reacti o n ; all lu111or masses disappeared, /Htrt of to11gue 
slo11gl1 ed; patient made com i lctc r ccov ry; m a rri ed , had 2 child re n ; 
al ivca nd wclll 958. (4 1,81). 27 

68. Cou, v: 1. P., f cm ale, aged 26; i nopcra blc r e tropc ri ton ca I sa rcoma , 
unclass ifi ed ; fi rm ma fi ll ed wh o le ldt lower abdome n a nd pe lvis; cli ni 
ca ll y rega rded as nc uroblastom a, m yosa rcoma or liposa rco lll a; (o n ·c t 
l 928); n eed le b iopsy: tracti o n Lo leg : loca I a pp! ica tion ; d iat !t er111y, p !1 y
siot hern fJ)•; recovered full use of li/1/b; well ~ yeors; pa in rc:curr ·cl ; ex
p lo ratory operat ion: p a in in crca cd; large bu lg ing 111,1 . aris ing from 
pclvi extending a lmost to mid-ax ill ary line in fl a nk fillin g lower r ight 
quadra n t to umbili cus (27 crn . in diamete r): x-ray indi ca ted upper 
anl rior ha![ or right ilium was involved, due apparentl y to ex terna l 
pre urc cro io n ; x-ray th era p y; apparent complete r egres ·io 11 in 3 1nos.; 
6 / 3 / 35: tox ins 20 in 28 cla ys, fir t I l i.m., next 7 i. v., la t 2 i.m ., fe bril 
r eact io ns Lo l 05 ° F.: ga ined we ight, ge ne ra l co nditi o n i111pro ved ; lll a r
ri ed, fa ! I 1935; ani fi cia l mc nopa use (radiation ind ucecl ) 1936 : lll e nstrua 
tion aga in occurred 3 / 6 / 37; p ' ri o ds regular a fte r 8/37; h ad Lwo norn1al 
prcgn ancie · a nd confin eme nts 2 / 13 / 39 a nd 7/ 15/'10 ; ectopic pregnancy 
(o pera tion) I ~MS; a li ve and we ll 1957; unusua l case. (73) . 29 

69. D ooo : i\J r . Y. , femal e, aged 52, ex Le ns ivc recurre nt in operab le de -
mo icl arcoma left e recto r ·pinac mu cle : o nset pr ior Lo 3 / 36; prirna ry 
growth excised 4 / 30 / 36; I o t-operat ive x-ray th -rapy du r ing next 18 
month did not prevent r ecurre nce 10 / 36 or contro l it; a nother exc i ·io n 
attempted 11 / 37; sk in , sca pul a, rib a nd p le ura ru eel into l10mogenous 
ma s o f tum or t is uc ; biopsy taken; operati o n ab,rn d o ned ; further d ee p 
x-ray therapy proved in effective ; conditio n h opeless; huge lumpy mas; 
4 / 2 / 38 : tox ins in to shoulder muscles, continued week ly !"or 8 mo nth ; 
m a rk ed reaction; comp lete regressio 11 by a bsorption a nd sa nco us di s-. 
cha rge in 20 m o nths; cconcl o ur e toxins b g un I / 29 / 40, g ive n eve ry 
other week a lternating with T.A.B. vacc ine LO re li eve ca usa lg ic p a ins 
and ca u ·c co111p lete reso lution of scar tissue; co ntinued 7 month s; no 
furth er pain after 8 / 40; a li ve a nd we ll 1957 . (Ca ·e Lr ated as o u t-
p a tient a· she had 4 chi ldren a nd co uld not a fford hospiLaliLatio n).( 1). 2 1 

TH E FOLLOWI NG CASE RECEIVED TYPE XJV. 

70. HASLEY: i\falc, aged 53; ge nera li zed h e mang iocndothel iomala (' itc of 
primary unknown), with le io ns on h a nds, arms, face, h ea d , bod y a nd 
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leg ; on t 12 / 46; omc bled; were painful ; t langi ta ia under wng uc, 
but no bleeding from mu ou . mcmbran : p nicillin, rutin and x-ra 
tried without benefit; 3 / 24 / 47; su rgica l remova l of LUmor on abdomen 
and head, some bys a lpel, other b clc tro-dc iccation ; a piration biop y 
of wmor on left arm (sec be low for de tail ed hi~tor ·, i11clucling patho-
log ica l report ); g ive n x-ra y ( 1200 to I 00r.) to a few le~ ion ,fitho ut 
appar nt benefit: ·1/ 1/-17: toxins intravenou ly, 12 in I cl ay ; lebrile 
reac tion averaged 102- 10-J? F. : w ith in - days lesions wn<' "q111te di)' 
an d were fa ll in{!, off, with considerab ly Les. bleeding of t he irritatNI 
lesions" : vcr ' ma rk cl regre . ion in week ; co111plete rt'l!,r<'Bion a ll t u-
mor ; littl e a tro ph y and no Lcla ng iecta i, ; no c: ,·icl encc o f disea c: wc-11 
11 year : pring 19" , deve lo ped malign ant me lano ma 011 rig ht , houlcl cr: 
excision a I biop (i / I ':I / 5 ; pat ic: m w II , no f'unh cr c, idcnce d i~ca ~c 
7/58. I I ½ 

CO\L\rE:\'T: IL i o f intere t LO no te th a t o nl nine ca, e~ 111 thi, surcc -
ful sci ic rccci,·ecl radi a tio n . 

Th e following fil'e hi /orie . . selected from serie A , tit<' i110J1erable .111cr1•ss1• . . 
are gi11e11 in detail b<·rnu e th ey are of .1paia/ interest. 

C .\ E 12: n iag11n.1is: R ccurrcm inop •1ah lc spind le (el l sanon, a o f 1hc ca lf of the leg (fihro
sa1To 111 a) . C'o 11fi1111 cd b) 111i trosu,p ic c , a 111 in at io n fo ll o wing opera t ion. 

Previo11 JJistory: ;\Ir. D. P. , lcnta lc, aged •JO, of Chicago, lllinoi. The 
famil y and early per onal hi ·wry wa e sentiall y nega tive. The pa ti ent wa th e 
m o lher or nin e children. She ll'a acl m iu ecl to St. Luke' I lospital , Chi cago, o n 

[ar ch 2 , I 91. for a ma ll tumor o n the 10\rer third o f the inn er a~pect o f th e 
right leg whi ch i a id to have been fi r L no ted in I 9 1. 

. 11rgery: On ~[arch 30. I 9 l , th i orow1h wa ru110, cd I>) D r. L. 1.. \rc
.1\i-thur. Opera Lio n rc, ca l d a tu mor . p r ing ing fro m the m u ck o f the ca lf. 

!tho ugh a vcr · racli a l ope1·atio n ,,·a perfo rmed th e p a ti ent wa. warned of a 
probabl e recurrence and aclvi ed Lo have an in1mcdiatc amputatio n ii evidence 
of recurrence was no ted. Dr. _john E. Owen taLccl: "The paLient ca me under 
m , car in ,\ pril , 189·1. The healin g- or th e opcraLive wou11cl was wry low a nd 
un ati fa tor . On May _Q kin g rafts " ·ere u d. The open sore final! · heal ed 
and the pa tient ,rn di . ha rged.' ' 

Clin irnl Cour e: . \ ,reek afte1 lea ving the ho pita I, the lc:o· on•" · sore a nd 
gi-adua ll) beca me wor e. The pa ti ent ,ra rea dmitted o n Sep tcmbt>r '.?5 . I 91, 
under \l c. \nhur· care. .·\L Lhi time there wa · a n ulce r abo ut Lhr ·c in chc in 
di ameter a t the itc o l th e opera tion . Th edge were ragged, infiltra ted and 
very pa inful at time. The leg wa ome" ·hat wollen , but the we lling for the 
mo t part di appear cl when th e patient la y clown. Th re exi ted a recurrent 
tumor the ilc of a walnut which appeared to be closely altachccl to th e bone 
or perio t um (very limiLccl motion ). As Lhe pati ent w·;i 3 ½ months pregnant, 
i\Ic. \ nhur decided it w uld b wi er not to attempt amputaLion, but to tr , 
Coley' toxin . 
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T oxin Th erapy: (Buxton VJ) Jnj ccti o ns were begun o n Septcmb r 28, 189·1, 
the initia l dose be ing 7 minim . Th e fir t lot o[ toxi n wa · u cd during the fir ·t 
38 da ys, during which time 33 inj ections were g ive n in cl ose of 7 to I I minims 
(mos tl y 7 or ). No m a rk ed o r even modera te febri le r eac tion occurred from 
th ese close, on ly a mild o ne after the third inj ection on S ptcmber 30 (.6 ri se, 
vom it ing· a nd th e n a ch ill ). On O ctober 6, a[ter nine inj ec tion , "som e improve
m ent" wa n oted, a nd on Oct0ber 12, " progress ive improvem e nt" was noted. 
The a ppetite was variab le. On O ctober 12, the pati nt ha d p ,: in o n u r ina tion 
a nd pas eel 23 ou n ces. Occas iona ll y the inj ections would ca u ·c ·omc nau ca or 
vom iting . 

New Preparation of T oxi 11.s: .\ new lot o[ tox ins " ·as used , beginning No
vcmb r 5, and th e initi a l do c o r 2 minim was g ive n at 8 P.rd ., causing a r brile 
react ion o r IO 1.8 ° F. and a chi II , but th e pa ti enc [c l t coml'orta blc and sle pt alte r 
12 o'clock. During th e nex t three weeks 18 inj ection of the c tox ins were g iven, 
in doses o f 2 to 5 minims. Th ey did not prod uce any rea l fe bril e reactions ,tfte r 
th e fir t do e (o nl y slig ht eleva tions or less tha n a cl eg r eon two occa io ns). Th is 
pa ti e nt rece ived a tota l o[ abo ut 17 cc. or the fir t io t o r tox in s during th first 
fiv e weeks, a nd about 3½ cc. of th e sc o ncl ba tch. 

Owe ns and IcArthur, wh o both publish ed this case, do not state th e s i1 c 
used fo r th e inj ections. IL is be li eved that th ey wnc a ll rnacl e intra111uscul ar ly 
ra th er th a n into th e tumor, as the majority of cases g iven in tra: um o ra l inj ecti o ns 
in d o cs o r 5 tO 10 minim had m a rk ed fe brile reactions. 

l n d e ·cri bing th e re ul ts wh e n prese nting th e Gt5e bdore th e Ch icago fl led i
ca l Society o n D ecem ber 17, 18~}1, Owens sta ted: " \\/h en we bega n thi s t :-catrnent 
we had a we ll -marked tumor, about th e s ize of a wa lnut , movabl e in a ,·crv s light 
degree, so it seem ed to be closely a oc ia ted w it.h th e peri os tc urn . This has di s
a ppea red and th e open wound has h ea led without any other trea tm ent than a 
protective covering ." i\[ cArthur added: "This was undoubt edl y to m y n1ind a 
growth from th e sh a th or th e tibia I musc les o[ the ca Ir o r th e leg. 011 rernov ing 
it I m ade a cru cia l in cisio n , e nlarg ing th e wou nd "ide ly beca use I round th e 
m a in growth ta rting rro rn that shea th. At the ti111 e of op-:: ration 1 n1acl e a 
diag nosis rrom th e clin ica l appearance as we ll a th :: rnicro ·co pi c a ppearance or 
a fibrosa rco rna a nd predi ted its re w r n , no matter how rad ica l ,,11 o peratio n \\'as 
d o ne, a nd 1 to ld the pat ie nt that although I h ad removed it as ra di ca ll y as pos-
ibl e without ta kin g o ff the leg, l ex pected he would h ave Lo have that clon e 

within s ix month. , o n accou nt o f recurre nce. She returned with a very distinct 
ob ervabl e g rowth in the c ica tri x, and with the idea or having th e leg r moved , 
but in th e mea ntim e mu ch more favora ble reports hav ing bee n 111 ade in regard 
to th e tox in s, th is tr a trn e nt was tri d , with th e results yo u sec. fn stea cl or a 
scar stand ing out three- fo urths of an inch above th e surro u11eling surfa ce, it is 
now ho ll owed o ut to ompc nsa tc for I he lo s of n1usc ular tissue be nea th th e 
sheath. " 

Clinical Course: There were no unfavora ble effects upo n th e pregn :1ncy. 
The patient returned to the maternit I ward at full tc rnt. There was no furth er 
recurrence of the growth. The p a ti e nt was re po rted well and free from disease 
in ' ovcmbcr, 1912, over 18 year a fter o nse t. 

R eference : 16, 85a. 
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CASE 2 Diagnosis: Ex tensi e inoperab le fibrosa rcoma o f th e a nterio r abdomina l wall and 
ilia c fo sa. confirm ed b , microscopic cxa min;11io n followin g exp lora tory operat ion 

Previous Hi tory: L .J. H. , fem a le, aged 34, chool teacher of , ,vin ch ter, 
J\Iass. Th e pati ent ' a unt h a d di ed o [ ca nce r o[ th e uteru · a nd h er moth er di ed 
.1 6 years previously o ( what ·wa be lieved to be intra-abdomi na l ca ncer. One 
sister h ad a lipo ma of th e shou lder a nd a n ovarian cys t. The lipo m a wa. removed 
without recurre nc . The pati ent had m easles a nd p ertu sis as a child. f nses 
bega n at 13, a nd were regul ar a nd moderate in a mount. he had a lway b en 
compara ti ve ! , hea lth y until I 94, when he h ad " n rvou pro tra tion. " ' he did 
not entire ly recover until l 96. There wa no hi tory of tra ulll a or stra in pr ior 
to onse t. 

S11rge1y: In August, 189 , he was operat cl u pon by Dr. Booth for \\"hat 
wa upposed to be a fibroad e noma of the uteru ·. A h ys terecto111y, d o uble oopho
rectom a nd sa lpingec tom y wa p erformed, but no mi croscopi c exa min a ti o n wa 
made of th pecimen. 

Clin irn l Course: The pati nt took two yea r t0 re over. In th e umm cr o ( 
1900 h e felt p;iin in th lo wer a bdo me n but no ev ide n ce of tumo r was apparent 
at thi time. Sh e first not iced a g rowth in th e regi n of th e c ica tri x of the opera
tion in th e ea rl)' winter o f 1900- 190 1. Th e pain dilllinishecl as th tum o r beca lll e 
larger. During the n xt fe w m o nths the gro\\·th in crea cl quite rapidly in i1.e . 

he wa th e n een b Dr. M a uri ce H. Ri chardson who pronounced it ino perab le 
a nd referred th e pa tient to Dr. " ' illiam B. o le . h e wa adm itted to i\{e morial 
Ho p ital on April 19, 1901. Phys ica l exa lllination on admi sion showed a h a rd, 
n o n-tender tulll o r th e i1.e of a cocoa nut (6" x 6½") in th e lo wer a bdo me n fi lli ng 
up the e ntire I ight ili ac fos a and ex tending beyond the med ia n line o n the le ft. 
Th e g rowth wa . firml y fi xed a nd . eem ed lO involve th e abdolll in a l wa ll. 

Ex/Jlorn to1y: , \ n ex pl o ratory in ci ion a bout l ½ in ches lo ng wa. made under 
coca in e, and a po rti o n o f' th e g rowth ''°hi ch infiltra ted a ll th e mu cl e o r th e 
abdomi nal w;ill was re moved. Jt was fou nd to be a fibrosarcom a. 

T oxin Th erapy : (BuxLOn VI) lnjcn ions wer begun by Col ey o n .\pril 21, 
190 1. During then XL GO d ays ab ut 20 were g ive n in doe of l or 2 minims, a t 
lea. t 12 o f whi ch produ eel febr il e reactions o f 102° F. or more (5 over 103° F. 
a nd o ne 10 -.G F.) . \ rew o r these wcr made into th e tumor . Durin g· the c fir t 
t11·0 m o nth th e growth dccrea. eel mor th an ha lf, and became softer. The pa ti ent 
11·as di charged o n .June 27. 1!)01 . . \pparc ntl y the in ject ions were co ntinued more 
o r le consta n lly until abo u t Sep tem ber IO, 190 1, a lmos t fiv e 111 o nth. Th ere was 
no furthC'r diminution in the s it e of th e growth al Le r the first t11·0 mo nths. a nd 
f'or a long time thereafter th cr 1\"as no di . Linet in crca. e in s it e. 

C/ i11irn/ Co11r c : The patie nt wa. rcadmiLLed to ?l fe111or ia l 1 Josp ita l o n 
O ctober '.l, 190 1, stating that si nce her discharge her genera l h ea lth had been 
,·cry good. ~he ;idcl ·d that the tum01 had dirninishcd in site. a id bcromc softer 
whcn she was taking the toxim, but that since discontinuing the in j ect ions she 
th o ug·h t i L had become harder and had i ncrca. eel i 11 site . Pll\ s ica l ex am i na Lio n 
o n dctobcr 3. 1901. re vealed that the hard, moo h tumor b~ilg d comiderably 
111or , th an " ·hen the patie nt had left the hospita l in Ju ne. i\f casurc: 111 e11ts ,,·ere 
approximately th e same a they were \\·he n th e pati ent wa. fir. t referred to Cole , 
(i :x G½ inches. 
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Fu rther T oxin Th erapy: (Buxton VI) Inj ections were re- umed on O ctober 
3, 1901 , and were continued three to six time a week during th e next 6 ½ weeks. 
They usua lly caused good fe brile reaction (102-104 ° F.). At first there , as 
marked diminution in the ·iz o[ the growth, but la ter little e ffect was noted a nd 
fin a ll y th e LUmor bega n to gTow very rap id ly. The patient lost much weight and 
became cach ect ic. Coley rega rd ed th e case as entire ly ho pe les at this time . 

. 11rge·1y: However, he d cided to make a p a rti a l remova l. Th is operation 
wasp rformed on D ecember 27, 190 1, though a medi a n incis io n four in ches long 
below th e umbili cus. The growth wa found LO be encapsulated. i\ fuch o[ the 
mass lying _ju l below th e skin was removed. The pa ti ent rece ived o ne mo re 
toxin inj ec tion o n Janu a ry 23, which ca used a marked reaction ( I 05 ° F.). She 
wa di sch a rged on J anuary 25, 1902 . t this tim e the abdomen h ad th e appear
a n ce of a seve n-month 'pregna ncy. The pati ent was very wea k, markedl y cachec
tic a nd compl a ined bitterly o[ pre ure ymptoms. Co ley adv ised a tria l with th e 
x-ray. 

Radiation: X-ray trea tm ents were aclmin istercd b y Dr. Clarence E. kinner 
o[ N w H ave n, Conn ., beg inn ing J a nua ry 2 , 1902. Forty-s ix were g ive n up to 
Jun e 5th. By thi t ime the latera l circumference o f the tumor h,1cl increased l"rom 
13¾ in ch s to 15 in ches . Coley ·aw her in i\ fay, 1902, a nd be l ieved the condition 
to be "out of co ntrol. " 

Concurrent Fever: Th e pati ent th en h ad cv ral a tta cks o r fever last ing a 
few d ays, with symptom o r toxemi a, po sibl due LO a b orp tion o r necrotic 
tumor produ ct, foUowing which th e gen era l hea lth improved co nside rabl y. 

Furth er R ndiation: From Jun e LO September 5he rece ived 3 1 more treat
m ents and du r ing this tim e th ere was so mu ch loca l a nd general improvement 
th at th e patient dec ided LO re um her work a a schoo l teach r in S ptembe r. 
X -ray trea tm ents were cominuecl about eve ry five cl ays until April 25, 1903, a nd 
for th e nex t four months were g ive n o nce in two w cks. Fro111 Aug ust, 1903, to 
i\fa y 20, 19011, fiv e more trea tments were g iv ' n ma king a total du ra t io n o r x-ra y 
Lreatm Ill o r s ,19 cl ay, w ith 13G trea tme n ts in a ll. 

Clinical Co11rsr' : The tum or h ad entire ly di sappea red by i\ray, 190·1, and th e 
patient had g;:i in ed 19 pou nd , he r we ig ht being 11 7 pou11ds. Col e , exa min ed 
h er in Jul y, 190-1, a nd was unable LO dc teCL any evide nce or LUmo r, but th ere was 
on icl erable skin damage from th e racli;:ition . 

X -Rny Cr111 rer : Dr. C harles A. Porter reported : "She r~· main ed perkct ly 
,,·ell u11 t il .\ug usl, 1907, thoug h he no ticed th at th e skin of the hypoga tric reg io n 
was irregul ar ly mott led a nd mu ch thi cke r th a n no rmal , c pec iaJl y o n th (' right 
. ide. l'ain , rro m \\'hi ch he h ad be ' 11 [rec, bega n to be ~cvcrc and ul cerat ion 
co mm en ced. Se\'ere and charactcr isti x-ray le ions deve loped, not only in th e 
ca r or th e shrunke n tum or but on th e skin ove r th e whol e a nteri or a bdo men. 

0/o trea tm ent seem ed LO avail , the ulcerat ive proces~ gra du a l! ) ~prcad ing, under
mining the skin , whi ch ubsequentl y ne rosed . In addition 10 th e ulceratio ns 
th ere \\"ere num ero us papulcs of undo ubted ep idermo icl ca 11 cc r ." The pa ti ent 
" lost we igh t a nd strength, becoming ·1ne rnic, and 5uflcrccl Sl'Verc ly lrom the 
pain ... " Porter first exam in ed her on \l arch 7, 1908, al which time th ere wa~ 
a 11 irregular triangular undermined ulcer in th e h)pogas tric 1q.;io n about th e 
si1e or th e palm of one' ha nd , ex tending LO th e ri ght s ide or th e pubi\, near ly 
to t he ili a sp in e, th e other angle approaching th e umbilicu s. The ba~c was 
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sloughing in parts, in other pre enting poor! vacularizect granulation ti ue, in 
which necro, i wa advancing rapidly. everal area in the urrounding kin 
how cl characteri tic appearance o[ x-ra change . The irregular ulcerat ion 

with a firml adherent fibrinou ba wa urroundcd by a very bright. carlet red 
areola which bled a t the ligh test touch. Certain point in the ulceration were 
exquisitely painful on pre sure. There was light fever. 

Furth er Surgery: rccr attcmp tin to cl a n c th e wound with anti cpt ic 
for a few days, the whole ul cerated a rea wa exci eel with a on -inch margin dow n 
to the aponcuro i · of th abdominal mu cle. The cxci ion left apparently 
normal fat, except over an area two by three in he. to th e right of th median 
line, " ·h re ex treme] , firm car ti u bowed the ite of the former gro,,·th. The 
kin at the pcriphe1 ·, however wa very tough and three time. the normal thi ck-

ne · . The whole area wa thorough! , di infected with phenol, 95 % al oho I and 
aline, and an ·ntempt wa · made by ten ion uture to dimini h the gaping 

wound . 1t ,ras dre. eel with prot ct ive ti uc, ga uze and . \l" ath . The ti uc was 
examined by Dr ... B." Ibach , Dir ctor of Harvard :\I dical Sd1001 Pathological 
Laboratory, ·who reported: "Th e a typica l ch aracter o f the epitheli um, the pres
e nce o[ pearls a nd many mitoses and the relation hip ol ep ithelium to conne ti,c 
ti sue in th c grow th · warrant the cliag nosi o( piclcrmoid nrc inorna ta.·' (For 
g1·cat r detail ee \\ olbad1, ]909). 

Post- Opcrat i11e Fe11er and Infectirm: The operation wa follo,,·ed by marked 
reaction, pain, temperawrc o( 102° F., rapid pule, ·xha u tion, and at the encl 
ol thr e 01 four day ontinuou loughing of the edge of the ,rnund, invo h·ing 
the kin more than th e lat. Porter tated that .. operation " ·a lollo,,·ed b} marked 
inf ction which wa quc Lionabl ' diphtheric." The ,,·o u11el wa extremely lu g
g i h and gnnulation formed very lowly, covered by unhealthy fibrin. (For 
photograph of the ondition ce \ Volbach, J 909, Figure 2) . The genera l concl i
tio11 was poor. 

Clinical Course : r\fler months of con\'alc ce nce, granu lation oTadua ll was 
e. tabli heel an d ep iderm i1 ,nion lo,,·I) wok place lrom th e pubi and inguinal 
regions, but th thickened kin ulcerated upward and latera lh , with great pain 
and ome le\'er. ix month after the fir t operation Porter again op rated under 
ether, and removed th rema ining thi ckened kin and upper half of the . ub
cutaneou lat o[ the anterior abdominal ,mil for a di tance of lour in bes above 
the umbilicu , and latera lly LO th e level of the anterior -uper ior spine. The 
wound wa dr ·eel with protective dre in0 . 

Post-O/Jerati11e Fever: The reaction wa we ll marked but le · ~e ,·ere than 
after the pre, iou operation, and the tempera ture became 1101 ma] in ten day . 

Clinical Gour e: Hy December 5, 190 , the patiem had gained in genera l 
trc ngth and olor and wa walking about. The wo und \\·as gra nul at in o· hea lthil y 

at thi time, and 1-1 Thier ch grafu, were applied from the arm of a friend . The c 
grew ,·igorousl, , but "after three or four ,reek. al l the gi-aft ... \\·ere raised bv 
bli tcr ~nd lo~dy di appeared ... " Furth r graft ing ,ra done lrom the pati nt-' 
own thigh. Poncr rated that th re wa copiou di ·chargc from th whole gran u
lating urla e. U e added that he "never had ee n anything like it," and con-
id red that it might be due ··co 0111c I culiar onclition, or po ibl y to the 

irritation of the o-reen oap.'' R April J 1909, almo tall th e aULogenou Thier h 
o-raft had take n and th huge wound ,ras continuous ly covered with so und, 
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thick, om what movable kin, xc pt (or an area 2 x 3 cm. in the right upper 
margin. There wa. no tenderne i!1 the car and no pain. The paticlll had 
been up and about fo1· three "·eek . . having be ·n ho pitali,ed 13 month,. Owing 
to continued flex ion of the thigh. th ere '"a . om u b lu xation of both kn ee joint. 
and h wa lked clum il y and o rn ewhat in a stoop ing manner, ow ing to the 
contract io n of th e anter i r muscles of th bod . H er g •1,cra l co nditi on was 
e ·cell ent. Porter pub li ·h d thi ca in 19 19 and tated that it " ·a "of extrem 
intere t from many point · of view." 

The paticm wa een periodically b) ·olc) until 1923. .'he nmained in 
,·ery good health after her lono ho pitalitation in 190 -1909. Then· wa never 
any recurrence of the aroma. The patient tated in 1917 that the kin-grafting 
done in 190 ··ha h ·Id through the )Car. The . urrounding .irca i. 1101 normal: 
C\'Cral operation have been nece san, the la'>L one in 191'.1. L ualh ii a. mall 

break occur., it " ·ill heal in time." );1 .\ ugtn ~,, 191 , he ;1g.iin rq;oncd: ·· ;--.r · 
gen ra l co nditi on th e pas t year h:1s been a. good a ;inyo n who has ent ered the 

ighties has a right lO expect. Thi · sp rin g th ere wa a 11 at tack or wha t ~cemed 
like neuriti s, cau ing ~evere pain on the left ide a11Cl boulder. Jt )iclded LO 

daily exposure~ to dircCL ,unlight, but did take <,ome of the . ttcngth I had enjoyed 
before. The area ol the x-1·ay burn ,till cau c, di n>mfo1L. at 1i111c breaking then 
healing. The c.u- ti ,uc eem to be hardening 0111e,\'ha1." I kr wc:ight at thi 
Lime wa 130 pound, her height bting fi,·e lt·e1 lour inche,. Jn :'\"on·mhe1. 1919, 
he had a light auack ol coron:tr) thrombo i,, being ho pi1ali,cd lrn a 111omh 

and anoth('r month in a 1-e t home. Thi ome,\'hat limited her ani\ i1, there
after. The car ti . ue continued LO break and h al, but cau eel 110 spl'ci;d pain. 

he reported in O ctober, 1950: " .\ mall growth near the right gro in wa\ 1e111oved 
about e ig ht yc:t rs ag·o by Dr. , \ .. \ . Pal ermo. 11 finds ano th er sl ight recurrence 
al th a111e place. 11 ' J'ccl that ii' 111y strength perrnits it sho uld be ren1ovcd. " 
Palermo reported on . 'ovember 2 , 1952 : ''S it e is now I )t·ars old, looks quite 
well till, and is up and around and able to do her u ual light hou ehold duties. 
There arc no enlarged uperficial l~ mph node,. The liH·1 and plccn ar · not 
enlarged and there arc 110 intra-abdominal ma ,e uggc ting tumor. ·1 he kin 
of the abdomen ho,\·, the t~pical radiation reaction with c,cnl ma . e, of recur
rent di case. . . . \Io t ol thee ha,-c been pre cnt for e\eral \car and art· H.' r) 
lo\\·-gro\\'ing and apparemly do not bother the patient app1cci:ibl)·· 'l he one in 

right groi n is the largest and the patient tates has doubled in . i,c the pa L year. 
They bleed easily but ~ltc controls thi by appl) ing ordi11ar) couon \\'hich be
cornes aclltcren L to th le ion and co n trol. the- oo,i ng. Pa nit u lar a t I c 111 ion LO 

th e gro im shows no (' \ icl cn e of ly 111phade11opathy. The an·a, or i11vol\'c 111 ent 
,,·ere I to 3 c111. in diameter. ]n \larch, 1951, the patient had a light CC'rebral 
hemorrhage lor which . he "·a hmpitali,ed a kw day The only residual effect 
wa ome lo of memor). 

, \"hen l.t L romacted on June 30. 195 . a1 the age ol 91, the pati"llt ~1.1d had 
no recurrc:11Ce ol the ,anoma for ,\·hid1 he had ))('en treated-:, )Car pn·, iou ly. 
and he appeared LO be in lair ph),ical health. ha\ in~ had on!) an on;P,ional cold 
in the preceding four )Car. 

Porte r wrote to Co ley in 1923, tating th a t lt e be li cv cl thi s case was o ne o[ 
the most remarkabl · re ults of ombined x-ra} ;111d toxin thcr,q>y in th · li terature. 

R eference : 17c, I a, 19a, 41, 73, 1, 7a. 
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. \ E 6.3: Dia_e;11osi: Recurrent reLicul11m -ccll . arcoma. priman in the bicipital region. ,,·ith 
meta ta cs in the all.ilia and the abdominal wall. confinned b , micro-.copit e, ami
nation in lktcmbcr 1953 In Dr. Hen n I.. J a ffe. Dire tor of Labor.itoric,. Ho pital 
for J oi nt Di,case . :\'cw Ym I.. ( I). Xotc: ,ee below for the ri!pon of p::nhologi ts 
in 192 -1935. 

Previous T--Iisto1y: L. V. fcN., ma! , aged 26, of H attiesburg l\ l iss iss ippi . 
The patient had m asle , mump ·, hi ken-p x, whooping o ugh and L)phoid a 
a child. II wa a Lrong, hea lthy ma n. On cl, in ;--;ovemb r, 1927, he dnelopecl 
a mall growLh in the righL bicipital regio n which wa ei-ci eel by Dr. :. C. l ligh
tower in Februan. 19~ . .\ monLh later a growth wa. noticed unclu the left 
arm " ·hich ~aduall) became larger. On \la) ~I. 19~. Lhe patient n:pollecl to 
Lhe ra\dord Clini in I lattie bur~ with " ·hat appeared LO be a malignant nodule 
a t the outer border of Lhe left pectorali mu de and four. mallLr nocl111t-~ extend
ing down into th axil la .. \ pecimen wa remo,ed b) Dr. \\' . \\T. ·rawlord and 
ent to Dr. J ohn A. Lanford, of .- \ o uro Infirmar), l\'e" · Orlean , who reported Lh at 

the growLh was a me lano arcoma of Lhe mo t hig hl y malig nanL L) pc; Lh c cell 
were dividing . o rapidl y that no pig m nLation wa · in evidence. Senion were 
a l o examined by Dr . Fran i Carte r \\ ood and J ame \f \\ oner. boLh ol ,,·horn 
agreed it wa. a malignant wmor but did not la if) it ( 11 ). One x-ra) trcaLm nt 
wa gi\·en at the time of biop ) . 

Toxin Thernpv: (Park Da\ i. XllI) Inj c tion wtre b o-un b\ Cr:l\,·ford 
on \ra \ 2~J. 192<. the initial doe being I minim. hi \,·a in rca ed b\ I minim 
al each inje Lion until th mai-imum of I~ had been rea(hed. Th · IIC'qucn ' 
,rn - dail) for the fir L 11 clay and ther after e\'Ct) L\\·o or L11rce day d111 ing all 
of 192 . The maximum febril t cac tion wa · 10:l. ° F., wiLh a chill " ·hich oc ur
r dred on .June 7 follo\\'ing a do c of 9 minims. Jn ,\ ug u L 1928 a mall rncLa tati 
nodul e app ·ared on Lh c abdominal wa ll which wa removed ,. ncl also reported 
to be malig nant melanoma by Lanlord . Th · injection \,-e1-c continued. the 
do ag· ra ng ing from 10 to 16 minim ·. During 192 a LOtal of 63 injc(l io n wa 
gi"en from \ray 29 LO December '.H. During 1929 a total of 65 injection w~ 
o--iv n. 111 .J anuaq. 1930. a mall, t}pi al le ion appeared on tht necJ..., ahou L the 
iLe o[ a mall ha,el nut, of a pmpli h-red hue. Thi oulcl h,t\·e been 1cmo\·ed 
urgicalh, but in \icw of the fact that it wa meta Lati . Cra,,lord felt it wa bet 

to per e\ cre wiLh th toxin . • \ ccordino-1 , the inj ction were conLinued, and at 
the end ol three month nothing remained buL a ma ll car. The patient rc:ce i,-ccl 
6 inj tiom in .J a nuary, 1930, 3 in February, ·l in ;\larch , I in April , ·l in \ fa 
and 3 in September, 1930. Further co urse ol the LO, in were g i\'cn at illlc1·val 
of ·cvera l momh, until about , pl ·mbcr, 19:l:l , in do-e of abouL 12 to 16 minim , 
makin · a total duration of over five year. ;--;o further mc La ta tic le ions cl \'el
oped af t ·r about ctob r 1931. P, i~r LO thaL, one or two oLhcr mall le ion 
appeared a nd gracl ualh ub idecl under cont inued u·eatment. 

Cli11irnl Court•: The patiem remained in excell nt healLh. e:-..c-:p t for an 
appendc( tom) in earl) 19~2. H e \ \°a la t traced on \f arch ~6, l 95 . 30 ) ear 
aft r on ct. 

~ ote: Cra"·ford u ·ed the toxin over a period of 27 ca r and he rega rded 
the abov' ca e a the 111 0 t out La nding. In ·ending u Lh c hi t0r he added: 
"The late Dr. Col e seemed to f I Lhat our ucce in th is p:nticu lar case was 
due to our 1 ·tema ti a nd per i tent treatment over a period of ·ear ." ( I) In 
di cu ing hi experience with the toxin, Crawford tated in 19-1-3 that he had 
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u eel intra mu cul a r inj ecti on in a ll hi s ca e, u ua ll y in th e g luteal r g ion, using 
T racy' product (T ype XI) a lo ng as it wa ava il a bl e ( to 1921 ) a nd thereaft r 
Pa rke D avi (T ype XIII). H e u ua ll bega n with o ne minim , in cre·1 ing da il , 
until a definite reactio n occurred , th e do. e nece sary to accompli h thi va r ing 
from 6 to 15 minims. \ \Th en a definite reaction wa o btained a furth er inj ection 
wa no t g iven until th e temperature had rewrn ed Lo no rmal , usua ll y a da y or two. 
The dosage wa th en redu ced by 2 o r 3 minims a n I d a il y adrnini tra tio n resumed 
until a no th er rca ti o n was o bta ined . I le added: " \ Vh enevcr a pa ti ent was h o -
pita liLed it wa po ible to fo ll ow up a n agg re sive progra m ... for severa l ,,·eek , 
a nd la ter co ur. cs w re admini stered a t interva l ove r a period o f a •ca r. . . . " 
Am ong th e cases that did no t recover, a number showed ig n o f di integra tion 
o f th e le ion a nd in ome insta nces sloughing. In o th er ca cs th re wa a definite 
h r inkagc o f th e le io n tempora ril y. 

R.eference : 4 1, 8 1. 

C .\ SE 67: Oiag11nsis: T ermin a l . a rcoma o f Lh neck . fac ~nd s11hm ax ill a ry region invo lving 
the ho nes a nd s11 bc1 1La neous t iss 11cs ; th e fo re head. pa ri e ta l re~io ns. lc fL check and 
jaw being most a ffected. confirm ·cl b ' mi croscopi c cxam in a Li on . T he re was 
ma rJ.. ed bil a tera l exoph tha l111 0 . 

P revio us Hi /ory: i\fis H. R. , fema le, aged 19, o f i\f-th a noy, P 1111 ylva nia . 
The fa mil y hi stor was n ga tivc fo r ca ncer, Lui c rcul os i a nd diabe tes . The 
pa ti ent h ad had the u ua I di sease o f chi Id hood , but no se rio us ii I ne · c . Sh e 
h ad a ton ill ccLO my a t th e age o f nine. Thereafte r he had chro nic bil a tera l 
o titi media . ( he neve r h ad a ny ca r tro uble until a fter her to nsil wcr removed , 
but he was rega rded a a ". ickl y" child). i\Iense bega n at th e ag-c of l·l ½ y a rs, 
a norm a l cycle. Onse t, in 1\ larch , 193 1, a ha rd nodu lar swe lling o f th e neck was 
first noted clir ctl y below th e angle o[ th e right jaw. This gradua l! becam e 
la rge r and in a few mo nth was I ½ in chc in di a me ter. .-\ prov isio na l diagno i 
of deep cervica l a b ccs. \\·as made a t a ho pita! in Pennsy lvania . 

urgery : pon op ra tio n no free pu wa fo und . A specim n of ti ssue wa 
sent to th e R esea rch Institute o f Cutan eou Disea ses in Phila cl e lphia , and a 
diag nosis o f chronic inter titial a cl eniti · wa made. Shortl y a fter thi o peration 
the hard fixed welling g raclu all bega n to extend inwa rd · until it had fill ed th e 
entire right submaxill ar , regio n a nd by pr u rc produced cc.f em-, o f the ph a rynx. 

Radiation: evcra l sma ll doc o f x-ray thera py were then g ive n without 
any relief. 

Clin ica l Cou rse : On .June 14, 193 1, the pa ti ent wa · admiucd to .J fTer 0 11 

H o pita !, Philad e lphi a, where a tracheotomy was perfo rm ·cl beca u e o f edema of 
the g locci . 

Further Radiation: R adium treatm ent wa g iven at this time. (Sh e was 
hospitalized fo ur week ). Further radium trea tment was g iven o n Aug ust 15 a nd 
aga in in cptember, 193 1, a pparentl y wi tho ut benefit. By cptembcr 2 1, 193 1, 
the ,l"elling had ex tended into th e fa c and bo nes o f the kull. Further radium 
trea tment were g ive n a fter N ovember 31, 193 1. 

Conrnrrent C!t ro 11 ic /11 fec tion: On J anuary 2 , 1932, th e patient was o per
a ted upo n for chroni c ma to iditi , a left ma toidectomy b ing performed a t J c ffcr
on H o pita !, Philadelphia. 
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Further Radiation: R adium trea tmen t \\·a g in' n to it full extern'" du, ing 
the nex t f w month. . :'\o b urn were produ ced , but the pa ti en t exp -r icn eel 
marked "radia tion sick nc . . " 

Clin ica l Course: Th pa ti cm wa di charged on ~fa 12, 1932, "ex treme! 
ill , th e nd being cxpcCLcd at a n y t ime. T he w morou conditio n was lora li,ccl 
to the r g io n of th e h ea d a nd fa c, s em ing l i nvolvin; th e bo nes a nd subrn tan c
ou ti ue ·. The forehead, pari e ta l reg io ns a nd left check " . re mo t aflcCLcd . 
There wa marked xo phtha lmo of bo th eye. , the lm\·cr lid ,1·cre cvcrtcd, a nd 
grea tl y " ·o ll cn . The left ma ndible " ·a invo h·ed and a lmo~ t comple te!) ank )
lo ed. .\ fo ul melling . lo ug h ''"a p re cnt in th e regio n o f th lc:l t lo\\"cr molar. 
Treatment a l thi time was enti re !) ) 111 ptom a t ic , mo ti ) morphi ne." I kr " -e ight 
h ad d eclined tca dil y fro m a norma l o f 120 po und at o n c t to 70 pou nd in earl) 
Jun e. 1932. I !er height ,\·a 5 fee t 2 in che . . 

T oxin Th erapy: (Parke D aY i · XIJI) Inj n io n o[ ol ,• tox in were begun 
b Dr . Cl men . Burke, o[ 1\fah a noy C ity, P;i. , abo u t Jun e 12, 1932, th e initial 
do c b ing ~1 mini m, in rrca ing every 3 ho ur s b) '1 m ini m. Burke sta ted: ··,\ n 
improvement wa · noted fo ll owi ng th fir t few treatment , u b ·cqucntl y o n la rger 
do age a more rapid re ult. Altho ug h th ere wa a hvay om improveme nt a nd 
the ,\·c l ling di a ppea r d, a nother wo uld de\'c lop c l t·\\"h cre .... T he larger do age 
tha t it b ca me ne e a1-y to u e a u. ed m uch pa in a nd a rea · o f pa in ful inclura
tion. " The pa ti ent a nd la mil y o bjected to further II c of the to :,,.in a t thi tim . 
a nd Burke wa fo rced to di continue trea tment. (Thi cour <. ,rn g i\'cn ~u b
cuta ncousl ) in to the a rm a nd bullock . a ro ute that i no longer con. idcrcd 
e ffe tive, a nd which d oc produce pa inlul indu nni on and lo \\· a b orption). 

Clinical Course: The tu mo r aga.in bega n rcapp aring a t var io u · site ·. 

F11 r//1er R adiation: :\ t a lo a l hospi ta l x-ra y th rap y wa~ th en g iven w ith 
very mar k ,cf benefit. T he tumor d i ·a1 pea rcd from a ll part · of the fare a nd head 
wh re it " ·a howing cvid nee of r cent grow th . By \l arch 27, 1933, it wa 
limited LO the right ubmaxillar y r g io n a nd under th e chin a o ne la rge extcn. iYe 
m in\'olving the fl oor of th e mo uth cau ing th e to no-uc to be e lern ted, a nd 
grea t diffi ult ' in brea thing a nd \\"a llo" ·ing. 

Furth er T oxin Th erapy : (Park D a,•i Xlll ) Injectio n- o f Co le ' t xin 
w re re urned and two mor cour e wcr g i,·en with an interva l o f r t be tween 
them. The intraveno u ro ute wa. m cl a nd nnrked react ions ,\·ere prod uced 
( 102-103° F.) . T be to ta l d u ra tion o r trea tment a t thi s t ime was severa l months. 
T he tumor m ass b ro ke down, a part o r the to ng ue lo ughecl o ut a nd a l o a por
t ion o[ th lower jaw. The rema in or the ex ten ·i,·c grow th di appeared and th e 
pa t ien t m ad a comple te r ovcq . ' he ga ined O\'Cr ·10 pound of we ight that 
he had lo t. 

Clinica l Gour e: .)he marr ied in \farch. 1937. H er fir t child , a on , wa 
born the fo llowing a uwmn . The econd a nd third children , bo th da ughter , 
wcr born in 1939 a nd 1945, a ll b ing hea lth y ·111d norma l. The pa ti ent Lated 
tha t her onl y compl a int during the ) Ca r [o llo wing her rcro\'ery wa that when 
he ca ught co ld he L ndcd to ge t ea r trouble in both h er a r (ot iti med ia , no 

[u rther ma to id ). H ow r, he ,\·as tro ng eno ugh to do a ll her own work a nd 
in add itio n, f r 2½ yea r , L have a n o ut ide jo b a ,\·ell. Her norm a l weight in 
1955 wa I[,] poun d ·. Sh rema ined w II a nd fr from recurr nee whe n la l 

t raced on March 26, 195, 27 y ar after on et. 
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Xote: In thi ca c the initial cou r. of toxin g iven in ,mal l doc~ ub
cuta ncou ly did not prove bendicial. It is no w r cogni1cd th a t . ubcuta nco u inj ec
tion arc not fTcctivc, a nd th' induration produced due to poor ab orpt ion a rc 
unplca ant for th patient. ll i of int TC. L Lo note that rad iat ion in this ca e had 
no effect at a ll until alter the initia l cour c of tox in . I Iowcvcr, prolonged radia
tion cau sed o nl y temporar in co mpl Le rcgr s io n. T he disease was no L finally 
ontroll cl until prolonged intravc no u tox in therap ' wa . g iven. Th e possible 

role o( th e chroni bilateral o titi media a nd the ma toiditi . i diffi cult to eva luate 
in thi case . H owever, thi in[ ct io n may have pl ayed a p an in ·uppl ern c nting 
the toxin th era p y, to whi h Burke attributed thi r emarkable recovery. 

R eferences: 4 1, l. 

C .\ SE 70 : Diagnosis: Gcncrali,cd hcmangiocndothcliomata (si t of pri,narv u nkn own), with 
meta Lase throughout the hod,·. confirmed by microscopic c,:1111ination of sc,cral 
lllrnor · r mo,cd for hiop<\ ;it C.rncc Hospital. Detroit. :\Ii higan. \l arch 23, 1917. 
T he pathologist reported: 

··c ross : Specimen . \ consists of tumors fro m the abdomen and head removed 
with a kn ife. pcci rn cn n con ·i~ts of a tumor from the left arm remo,·ed with a 
ne ·die. 

··:--1i croscopic: The spc(irnens from the three 2reas arc id entic;tl in ompo · ition 
a nd co nt a in a new growth within th e co ri11111 and s11 hc111a nc11111. Th e new grow th 
is 11nc ncapsu la1ed a nd is com posed of n11n1cro11s sm a ll ltl ood ,asn1l,1r spaces. Th 
lane1· arc lin ed ,_. ith tumor cells \\'hich arc cndo1heli a l in 1,pc and th' scptae 
between the b lood spaces arc made up of a prolift:ration of the lining ce lls of the 
blood spaces. There is a tendency for tb e new growth lO form isolat ·d m asses of 
vascular spaces sepa rated hy conn ctive ti ·uc trailcci rl ac which \'a ry in thi ck ness. 
In gen ral. the cells that comprise the new growth , ar\ somewhat in si,c. shape 
and ta ining qualities although all of them arc small. I he epidermis , aries con
siderab ly in thickness and in places c,hibits a marl..ed h) perl..eratos is. 

·· 111 view o f the fact that this incliviclual has multiple unnors of identical 
composition . it is entire!) logica l to i>clie\'C th at he had o ne p r imary rnm or which 
ha mctasta ·i,cd throughout the body. Internal metastases ma , be present o r 
o cur. Diagnosis: hcmangioendothcliomata ." The section · were re, ic\\'cd by Dr. 
II nry L. J a ffe. Direc tor o f Pa tho logy. :\' cw Yo rk Ca ncc.:r Rcscanh Jnstitutc , i 11 

cptcmbcr 195,. I le conn11-rcd \\'ith th e above di agnosis. 

Previous His/01)•: :\falc, aged 53, f D etroit, i\fi chiga n . The family hi tory 
wa ncga Li ve fo r irnilar Lype. o f ncopl as ia a nd the pre io u perso na l hi tor was 
a lso c scntia ll I nega tive. Th e pati nt h ad "severa l blui h lesions" removed from 
hi lip in 193 b a no ther urgcon. On ct, in D ecember, 19·16, he not iced Lhat 
many r ddi sh m aculc a nd papulc \\' re appear ing o n variou part o l the body 
which h e ref rr cl to as " " ·a n s" . H e wa seen by Dr. Fe lix Pinku. , the well
known G erma n derm awlogi L .-\ biop y , rn p erform cl. Pinku con idcrcd the 
le io n Lo be probabl · R en du-0 ·lcr' type of tclangiecta ia. 11 i. on, a lso a 
prominent derrn a to logi L, did not accept Lhi di agno i . 

R adia tion and Oth er Tl,era/Jy: \ ariou type o f Lrcatment were tri ed , in
cluding pe ni illin and rutin, and a l o x-ra · therapy (to Lhrce les ion on ,the face), 
without b nc fit. 

Clinical Co11rse: The patient wa referred LO Dr. Clyde E. l Ia Icy on 
i\far h 2..J., 19·17, at which Lime h had multiple le ion on the hand, arm, 
face, h ead, body a nd leg, " ·hich had b ·en developing in ce D ccmbcr, J9,J6. 

bout t\\·o monLh af ter th e fir. L appea red many ol Lhc le io n bled a nd were 
painful, but thcr wa no bleeding from Lhc mucou membrane . Telangiecta i 
wa detect cl under the tongu . The other phy ical <.xarninaLion were negative. 
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Laboratory tel. ho,\· cl hi coagulation time a -I½ minute, hi bleeding Lim 
a l ½ minute. 

urge,y veral le ion wer removed from cliff ·renc pan of the body, 
ome with the cal p I, other by th e e lectrode icatio n me thod ; ( e above for th 

p a tholog i a l r ep ort o n th ree o ( the e le ·io n ). 

Further Radiation: ome of the le ion on the hand and a, 111 . were th n 
treated with x-ra ' th rapy (1,200 to 1,900 r.). here ,\·a no bendic,ial re pon e 
to radiation in the period wh n benefit hould ha,·e been noted. 

To.,in TheraJ1v: ( 1'.I xn·): lnjenion of Cole~ Toxin. wen: begun on 
April I, 1917, b~ ll a Icy. Th initial doe ,ra, I O minim. which amcd a light 
chill but 110 c,·er reaction. The next da, a doe of I (iO minim c.111 ed a febrile 
reaction ol 10-1 ° F. On . .\ pril I the an~e do cau ·d no reanion. The fifth 
inje tion on ,\ pril 5 (I / JO m in im) cau ed a 1 i,e in temperature LO 100 F. It wa 
noted th at cl a th a t ".ome o f th e le io ns we re quite d ry a nd , vere fa lling o ff . .. 
the re was conside ra bl y le s bl eeding fr m some o f the irr itated I s ion ." T h e 
patiem ,\·a g iven a total o[ 12 inject ions inlra\'(:nou. I in a period ol I , <la)'>, 
the ma:-.irnum doe being I ¼ minim ·. The febrile r<'action averaged 102-101 ° F. 
The patient wa cli,charged on .\ pril 19, 1917. He wa xamined at frequ nt 
imc:nal during the ne:-,,.t five ,\·eek . n .·\ pril 2-!. three week aftc1· the fir t 
injection, Ha Icy ob. en-eel that the le ion ,\·ere getting much mailer. On :.\Ia • 
I , a. th patient ·eem d extrcm I · nervou , he wa placed on phenoba1·bital. . \ 
week lat r the I ion were til l mailer, and on :\ l a) 2 , 1917, vcr) much mailer. 

,011rnrrenl i nfection: .-\ ftcr the patient wa d i charged from the ho pita! 
ma n y r th e le io n b ca me sc o nda ril y in fected . N o d eta il s a rc kn own conce rn 
ing w ha t t p c o ( infectio n wa · pre-cnt or wlrnl t rea tment was g ive n. 

Clinical Gour e: The patient made a complete recovery. H e wa. no t een 
again b fl a le · for 11 year, umil J une ·, 195 , at which time he pre emed a 
pigmented le ion O\'er the rialu houl<lcr area. Cl inically it appear ·cl to b · 
melanoma. Thi wa the only pigmented le ion pre em on the body. . \ II the 
former le. ion pre ·nt in I 9.J7 ,,-ere healed with \'Cry liul atroph} and no C\'i
dence of tclangi ta i . 

urg<'I)•: The m ·la not ic nodu le ,\·a removed a a n cxci iona l biop y on 
Jun 13, 195 T he pa tho log i t reported "m ultipic fo i o[ new gr wth 
mcl a no b lastoma o l sk in ." (T hi s ct io n was rev iewed by J aff , who agr cd w ith 
t.his dig no ·i ). 

Clinical Course: The paLicm wa ath ·i d LO have fu rther tox in th rapy 
po l-opcrativcly, bu t rcfu ed. H wa reported LO be "do ing well'' in J u ly, 195 , 
over 11 ½ car aft.er on et of the ,\'idc pread hemanaiocndOLh lioma from whi h 
he re on:rcd following wxin lhcrap). 

Reference: ( l ). 
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c.,,, Table I. SERIES B: FAILURES OF INOPERABLE SARCOMA OF SOFT TISSUES TREATED BY TOX IN T l IE RAI' \' : fi7 <: 1\ ( ' \ 
00 

Doctor 
References 

I. Lloyd & 
Coley 
9, 12, 13, 41 

2. Coley 
16b 

3. Coley 
2, 41, 73 

-1. Coley 
16a, 73 

5. Coley 
2, 41 , 73 

6. Andrews 
& Smith 
1 

7. Rumbold 
12, 16, 29 

Sex 
Age 

T ype of 
Tumor 

female spindle cell 
20 sa rcoma 

male 
48 

female 
48 

(tendon sheath) 

111 Yxosarco1na 

sarco1na 
(type not stated) 

female ro u nd and 
7½ spind le ce ll 

sarcon1a 

m ale 
43 

male 
ad ult 

round cell 
sa rco n1 a 

sJ. rco111a 

female round cell 
adult sarcoma 

Site of Tumor 

palm of h and 
5 times recur
rent , ax illary 
tn etas tases 

muscles of thigh ; 
far-adrnnced; 
multiple tumors 
recurrent 

face , orbit 
(exophthalmos) 
also ex tensiYe 
im·o!Yement 
cervical glands 

bilateral ovary, 
thrice recurrent 
(trauma) 

recurrent thigh 
(trauma, onse t 
4 mos. later) 

iliac fossa ex
tended ½ of 
way to umbilicus, 

breast 7 times 
recurrent 

Other Treatment 
Before or After 

5 operations prior 
to toxins; incom
ple te curettage 
during toxins 
(6/ 94) 

surgical 
removal of 
prim ary 

none prior 
to toxins 

surgical removal 
of primary and 
first recurrence 

surgical excision 
(incomplete) 

aspiration biopsy; 
later abscess 
opened freely, 
irriga ted with hy
clrog-en peroxide 

6 opera tions 
(prior) 

Type of Toxin 
Site, Duration 

Type IV spring 1893; 
stopped during sum
mer; resumed 10 / 93; 
intramuscula rly or near 
grow th in hand; trea ted 
as an ambul a tory case 
by Lloyd, hospitalized 
bv Coley 

Type IV, 4 weeks, I / 94 ; 
site no t stated 

Buxton V & VI. 28 
in 'i8 days; site' 

10 closes Buxton V 
in 3 weeks; site' 

5 closes (cl aih) (V) 10 
clays pos t-opera ti,·e. 
little reaction (site') 

\ "I intramuscularlv 
(ineffec tiYe) then i"nto 
tumor eYerv ~8 hours, 
duration not recorded 

VI 4 weeks , local 
injections probably 

Immediate R esult 
of Toxins 

" ·hen toxins giYen 
steadily, adequate 
dosage. tumor de
creased; incom plete 
curettage; ga ined 20 
pounds 

temporary decreases ; 
la ter rapid grow th 

some regression 

considera lll e decrease 
in si1e 

wound hea led 

tum or so ftened , broke 
down . imm ense abscess 
fo rmed. much of tumor 
necro tic 

patient \\·eak, persistent 
na usea, complete regres
sion 

Final Result 

well 15 months; 
further recurrence; 
amputa tion; died 
brain 1ne tas tases 
7 yea rs after on
se t, 2½ yea rs after 
toxins begun 

dea th -I month s 
a fter tox ins begun 

d ied 2 yea rs 
after onset 

contracted t\'phoid 
died 6 weeks la ter 

death _, / 21 / 9G, 
"septic poisoning 
and sa rcoma· · 

life prolonged but 
di ed of exhaustion 
8 months after onse t 

de,·eloped internal 
metas tases· death; 
(autopsv) 



(.)0 

<.O 

8. Coley 
29, 10 

9. :\fc. \nhur 
13, 29 

10. Coley 
4 1, 73 

11. Coley 
3, 73 

12. Coley 
:\feixell 
13. 16, 
-II , 73 

1 '.l. L1 Fetra 
, · Coley 
16, 16a, 16c 

male / myxo ·arcoma 
37 

fema le round ce ll 
· arcoma 

male ·pindle cell 
,.J;!j ·arcon1a 

female 
62 

L11)' XO arcoma 

female spindle cell 
20 arcon1a 

(tendon sheath) 

female spindle cell 
4 :i.rcoma 

i;he L wall. many 
times recurrent 
in ri1 L rating 

antrum o[ High
more. narcs. 
nasopharynx; 
cx tcn ive 
cxophtha lmo:; 
ce rvi cal g land 
mcLa. Lasi ; 
Lerrninal, 
bed-ddclen 

sc.1pular region, 
11 " x I 5" u leer
a ted, recu rren L; 
ax ill ary invo[l·e
n1cnL 

ahdom in al wall 
iliac region, 
S times recurrent 
9" X 9½" 

palm right ha nd , 
thrice recur rent, 
axi ll ary node; 
(trauma) 

thigh. groin 
recurrent 
(trauma); edema 
entire extremity 

I grea t many oper
ation ; whole 
anterior che t 
carred 

ti mu la n ts. tonics, 
rectal [ced ing 
(m arked weight 
loss); af te r 2 
weeks' toxin 
ccr"ical gland 
remo\'ed; 3 wk . 
later primary 
remo,cd 

surgital rc1110-.d 
prim an· recur
rence l;~treatcd 

,:; opera Lions 
(prior) 

2 operntions 

incomplete surgi
ca I rem o,·a I; 
large 111a, ~ in 
groin not wuch
ed; old cicatrix 
rcmo, ed a (ter 
2nd cour ·e 
toxins: no cvi
dcn c tumor 

\ ' I for 3½ }Car , with 
inten-al o[ re t; site 
not recorded .. probably 
in chest wall 

\I[ every 4 hours for 
about 5 week. ; resumed 
after rec urrence 

\ ' I for fi weeks. remote 
from tumor 

V and \ ' I. 39 in 
3 month , site~ 

\ ' and \'J. 3 month , 
intramuscula1· (arm); 
resumed for hrief 
period 

\ "I begun 11 weeks 
po t-operati,c: gi,cn 
3 mo .: re ume:1 aftc,· 
further rccurren e; 
site? 

complete regrc. ion 

tumors became oper
able: exophtha lm os 
dimini ·hccl; patient 
gained 32 lb .; re
c11 rrence a (tcr LOxi ns 
stopped; improve
ment when re ·umed 

,1 igh t regre ·sion. no 
marked effect ( com
pa re with a e l l in 
succes ·e ) 

temporan arre t 

omplete di ·appear
ance; perfect func
tion: 5 mos. later 
axi ll ary 111 l a tasis 
cxci ed . showed ,·en 
marked necrosis 

pain ceased; complete 
regre ion. edema ub
ided. leg normal; rc
urrence 7 mo . later; 

again reg,·cs eel after 
LOxins resumed 

well ) r .: ;1gain 
recurred; toxins 
resumed hrie[J,·; 
x-ray (12) caused 
complete necrosis 
upper ternum; 
death in 4 month; 

di ease nol contro l
led; dea th 2 mos. 
later 

died 2 months 
later 

died o,er 12 )Car 
after onset. 20 

month · after toxin 
begun 

later again recur
red; amp utat ion; 
no further tox ins; 
death. gcnera li1a
Lion , :i )Car a[ter 
on et 

later again r cur
red; no further 
treatment; death 
about 6 )Car. a(ter 
on et 



Doctor 
References 

1-1. Harris 
16 

15 . \\'ill y 
29, 4 l , 8 l 

16. Coley 
I b 

17. Ni holson 
2a 

18. ;\ r eri wea ther 
ra 

Sex 
Age 

ri pc of Tumor Sile o f Tumor 

1---------1---------
fem alt 

31 
large round 
cel l sarcoma 

rcma lc mi xed ce ll 
42 arcoma 

male 
49 

fem ale 
46 

female 
33 

spi ndle cell 
sarcoma 

ro und ce ll 
sarcoma 

mall ro und 
ce ll sa rco n1 a 

o ,·ary , r curren t 
a fler h )'S lercc
l0Jl1 V. i,c of 
coco·anut. ob
struction; ex
treme dis len 
Lio11 (terminal) 

ulc ru · . broad 
liga 1n cn t. re• 
current. size of 
cocoa nut ; ex
Len ivc adhe
sio n ; hemor
rhages 

thigh. recurrent 
9 momhs after 
opera lio n 

u Lerus, broad 
ligaments; 32 
lb. weight loss; 
terminal 

le ft leg. al apex 
S a rpa ·s tri angle; 
fou l discharge 
much pain 

I 
Other Treatment 
Before o r A [ter 

I 
pa 11 -h) . Ler ctom 
recurrence 
11ntrcated 

lapa roton1y; 
prognos is ·· few 
weeks"; arsen ic 
(ora l): pyoktanin 
(in jec tecl in to 
llllll OI') 

extensive su rg i
ca I remova l I 
•r. a fte r o nset ; 
la ter hip jo int 
am p uta tio n 

non e 

had left -s ided 
pleuri y; mas 
la need; there
a ftcr it g rew 
rap idl y 

Type of Toxin 
itc , Duratio n 

\ ' I 11bcutaneou Iy; in
creased LO •IO minims. 
1 cry Ii lllc reani n; 
abou t I doses in l6 
da} · 

\ ' I. later weaker Pa rke 
D:n is J X given · pas
modicall y 6 years by 
husband (phy ician); 
injec tio n · imo acces
sible ponions of tumo r 
m ore e ffcc ti,·e than re
mo te from wmo r 

VI fo r 3 months, 
site? 

VI e .'C r )' o ther da · 
for 15 davs; some 
reac tion; site? 

VT given b ri e [l y a 
patient objected: in 
jectio n re umed g iven 
into primar ' lltmor 

Immediate R esult 
of Toxins 

o n 4th cl av wound 
opened; ai'most normal 
evacua tio n ; in 3rd week 
lltmor ga ngrenou , 
slo ugh ing. fecal m a t 
ter discharged 

prompt comple te re
g ress io n . in IO cl ays; 
recurred a her LOX ins 
topped, aga in regres
ed gained 22 lbs.; 

(la rger doses, loca l in
jection in ccn ix area 
mo re e ffec li ,·e tha n 
imram u cula r) 

ma rkcd regrc sion a l 
first; remained 
s tatio nary, then 

increased 

no appa rent benefit 

decreased 50% ; afte r 
toxin · topped pri
man· increased . m c l -
a · ta;es to glands 
around right jaw; la t 
ter d i ·appeared under 
further toxins but pri
m ary did not; furthe r 
tumor appeared on I ft 
arm . regrc s d und er 
cominued tovn 

Fina l R esult 

septic absorpt io n 
from immcn e 
slo ugh; death 4 
week after I ·t 
dose 

disease r.onlroll cd 
6 vca r rc lll rned 

";iLzerl and; died 
on opera ting tab le 
(a no the r a u empt 
at remova l) 

furth er recurrence; 
died 4 yea rs la te r 
a fte r o nse t 

died 15 da ys 
a fte r fir l 
dose 

di sea c no t con
t ro ll ed; patient 
c: m ac iatcd; d ea th 
5 month after 
tox ins begun 



.:... 

19. Cole , 
16d. i3 

20. Coley 
4 1, 73 

21. Cole, 
lia . Ii<. 
31 , i3 

22 . Porter 
29, :; 

23. Cote, 
I ia. 41 

24. Emerson 
52a 

m ale 
-12 

male 
2 ,) 

male 
iO 

rou nd ce ll 
·arcoma 

round cell 
sarcoma 
(no ted during 
in flu enza) 

round cell 

I sarcoma; . mall 
amount fibrous 
tissue, \'Cry 
,·;, cu lar 

femal · rouncl cell 
-10 sarcoma 

male round cell 
25 arcoma 

female spindl e cel l 
64 

(obese) 

narc . antrum 
rccu rrcn l. \'CT)' 

rapid growth , 
frequent hemor
rhages 

thigh. extensive 
5" x " tcnninal 
(t raum a. st ra in) 

left neck. po ter
ior to sea Jen u 
anticu muscle. 
5 times rccu rrcm; 
i,e o f ora nge 

wilh tTi ctastascs 
femora l region . 
ax illa, right 
neck 

left <Han 
rccurrcm 
in pch is 

parotid, twice 
recurrent 

1onsi l (2 lh . 
weight loss) 
also had had 

incomplete urgi 
cal rcmo,·al: 
after toxin ex
ternal carotid 
tied; curcuagc 

c:1.p lorcd; curct 
ted twice (foul 
pu, ev;ic 11 a1c:I, 
sinuses irr igated) 
permang;,natc o f 
po tash; fc\'Cr 
prior to toxins; 
later further 
urgi al drainage 

Ii, operatiom; 
after initial tox
in. left external 
carotid tied; later 
x-ra) (6 week;) 
(giv 11 af ter tox
ins) compl ete re
gression 1un 1ors 
in neck , axill;1 
in •I week 

2 operation 
(prior): later 
external carot id 
tied; x -ra) (5) 
a ftcr 

(had had tumor
maligna111 ? on 
forehead dcs1ro1-
ccl b, caustic 

\'I in or near growth: 
good reactions -10 in 
;3 da\' ; 2 more cour c, 
after recurrence 

\ ' I begun cla1s aft r 
2nd cureuagc. giv n 
9 weeks; si tc? 

\ ' I. onh· I reaction: 
gi, en 3° weeks: re
sumed for 11 cla\\, 
intramu cularh 

\ ' I for 2 mo,. ; w,in, 
resumed after recur
rence again dc,elopccl: 
site? 

\ ' I for 3 week,: 
small doe: . ite? 

Parke Da , is IX or Bux 
ton \'I in wmor or arm 
twice weckh . 2 months; 

, en marked regression . 
hemorrhages cca eel: 
sloughing o[ tumor in 
nasal ca,it , ; tumor re 
curred when toxins 
,topped 

no apparent bcncf,t 
hut hi, appe tit e 
renrnin ed rem a rk aiJ I 
good 

at fir t slig-ht im 
prmcment; later no 
effect; patient cli • 
rnuragccl, hored at 
hospi1al life 

complete disappear
ance. well J i·car, 

at f,1,t ,light rcg1c,
sion . con idcrablc pain 
rcli f: later no effect 

gained 2ii lbs.; onh I 
more hlood) clischarg · 
from hrca,t; general 
h ·alth impro,ccl; no 
pain 

.. low ,tead, i ncrea e; 
death from hemor
rhage at a11emptecl 
rcmo, al (another 
ho,pital ) 

pulmonan "lllP· 
10111,. death I mos. 
;1 f1 ·r Isl injc 1io n 
Lox ins 

further mcta,tasc 
groin,: re,ponclcd 
to further radia
tion ; clca th ccrc-
1,ra J 1hromhosi, 
omct. 2 ) c•;i rs "fter 
toxin-., 

cli,ea,(' ,w longer 
controlled ; end 
result not gi,en , 
1,elic, eel fatal 

death 6 mo,. 
,1ftcr on,et 

after ICJ>-ins ,topped 
mcu,stascs clc-
, clopccl, patient 
Ltilccl rapid!\ , 



Doctor 
Ref ·rcnccs 

21. COlll. 

Coley 
I h. 18c, 
20, 21. 
II , 73 

2G . . hick! 
29, 9 l;i 

27. Ba ulc 
l b 

2,. Rigby 
II 

·x I ) pc o[ ·1 umor . itc o[ rumor 
.\ gc 

111,tlc 
16 

rou11d ce ll 
sarcon, a 

fema le 11l) e loicl 
44 sarcoma 

not spind le cell 
ghcn sarco1na 

fem ;i lc spi ndle cell 
14 sar oma 

.i hlood, dis
< ha rgcs ·rrorn 
left hrcasL 

chest wa 11. nec
rosis of , th and 
9th ribs (on. CL 
followed pleu
ri , with effu 
sion) 

I 900) elec tro I ·-
tic nc.-cdlcs passed 
into grow th, some 
temporary bcnc
f!l ; la ter x-ray 
( ·e,cral) 

necro ti c ribs, ge l
a tinous ma scs 
partially rcmO\'
ed: 2 cour cs x
ra,· thrice wceklv 
sa1i1c cla, as LOX· 1 

ins; 2nd cu ret
Lage fo r rccur
ren e (,·cq· pro
fu ·c h mor
rhagc) 

breast. recurrent mas tecLOm) ; 
in ci aLr ix, ax ill a, none fo r 
he11ca1h clav icl e rccurrc11 e 

per ito neum 
(abdominal ) 

I 
aponeuro i of 
left knee involv
ing perios~cu m; 
recu rrcn t 111 

I 
a mputation fl aps 
a t hip joint; 
me tastases ilium 

not given 

exploratory op
era tion , biop y; 
amputation; 
x-ra ' begun 5 
weeks a fter tox
ins (30); 2nd 
CO LI rsc ( 13) given 
during 2nd toxins 

T)pe o[ To:-.in 
itc. Du ration 

af ter recurrence 1niect
tioll' rc ·umcd in ;um 
(poor absorption) 

LOxin (\ ' I) 2 mos. in 
wound regio n ; moder
ate to good reaction ; 
3½ mo ·. later wxins 
( IX). 13 in 10 day. 
no reactions; '.!rel 
course, 97 in (j nw ·. 

large dose. (\'Ill ) into 
, ascu lar tun1 or 111 ass . 
some e, re reac t io 11 ·, 
g i\'Cn about 17 da) 

\ ' 111 intramu cularly 
in arm; I dose in 
abdominal tumor 

\ ' Ill. 5 in oppo ·itc leg. 
res t into tumor, 17 in 
120 days; good febri le 
reac tio ns: wx in · re
sum ed after 3½ mos. 

Immediate Result 
o[ Toxin 

ompl ctc rcgrc·sion 
111 eMellcnL hea lth . 
gained 2.> lbs.: 
loca I rec II l"l'{!ncc 

marked pa in relief 
larger growth dis
appea red in 17 da ·s, 
sma ller half necro
tic. ma ·s under clav
icle sma ll er; 19 d,I\S 
,tfter do,e: taph. ' 
p)Cmia 

abdominal mcasu1'{!
mc11Ls dcncased I 
inch 

gradual rcgre ion: im
mediate <.c ·ation of 
pain (before radiation 
begun); pain incrca ·eel 
\\'hen toxins stopped, 
cea ·eel when resum ed 

Final Re ult 

death 17 month 
after on. ct 

ti ise:1sc p rogressed 
lora lh ; death 2y2 
, car: a f1 er onset 

death from pycm ia 
in -18 ho urs; au 
topsy : all lll111 Ors 
had disappeared or 
were n ero ti c (toxin 
found ·tcrile) 

patient died after 
intraahdominal dose 

disea~c not cont rol
led. ma~ in right 
gro in ; cl ath 4 yrs. 
after onset of pa in , 
12 month a fter 
tox ins were begun 



1 29. Semkcn 
41 

30 . C: orge & 
\ \' a rthin 
54a 

31. Parlcu 
2, ·JI , 73 

32 . l ' ndcrson 
1 1 

33 . Colcv 
4 1. 73 

young 
male 
adu lt 

m,dc 
73 

nnlc 
26 

mixed cell 
arcoin a 

la rge pindlc 
ee l I sa rcoma 
(arm); adcno-
arc inoma py

lorus. adcno
matous polyp; 
n1\omata; a lso 
h;d artcr io
clero ·i , 

chroni c ncph-
riti . chron ic 
bronchi ti 

·arcoma 

female spi ndle cell 
~oung sarco1na 
adult 

male 
56 

small p ind lc 
cell arcoma 

fascia of pcc
tincu mu clc 
o, er u ppcr fe
mur in volv ing 
pcrio tcu m, 
recurrent 
cxtcnsi\'e 

multiple primar
ic ·: right fore
arm (sarcoma) , 
axillary meta ta• 
si ; P) lo rus (ca); 
pol) p on ca rdia, 
mvomata on 
stomach wa ll; 
condi tion hope
le s 

chc t wall in\'olv
i ng pcctora I re
gion to clavicle; 
me tas tases in 4th 
finger right hand, 
rccu rrcncc on 
right hand 

pos t-o rbita l re• 
gion , in\'Oh ing 
left naris, roof 
of mouth 

del toid mu cle of 
hou Ider; t "'ice 

recurrent in dis
ta l clavicle, scap
ular region , ribs, 
cervica l gland 
(trauma) 

primar removed 
urgically 

incisional biopsy 
arn1 tun1or; no 
o ther therapy 

incomplete rc-
1110\'al twice; 
amputation of 
finger; x -ra)' 
during tox ins 
(no effect), cvcrc 
x-ray burn 

b iopsy. later x -ray 
(a fter toxin ·); ul
cerated area roof 
of mouth healed 
tcmpo raril · 

inci iona l biop y, 
urgical removal; 

prompt recur
rence; inter ·cap
ulo-thora ic am• 
putation; x-ray 
began week after 
toxins, 4 a week; 
dis ection of 
recurrence 

Parke Davis IX . later 
Buxton \ ' I , 24 in 76 
day in primary tu
mor usuall)', a few in 
abdominal wall. (sub
cutaneous); reaction 
more marked with \'I 

P.D. lX into lllm or 
dai lv or c, en 2 da,s 
for 41 days ' ' 

LOx in ( IX ) inLO tumor 
and houldcr , gi,cn 15 
mo .; resumed 3 mos. 
later for about 4 mos. 
with further x-ra); 
final course 

toxins (IX ) dail) u ·u 
allv intramu cularl in 
shou Ider. or heck; 
gi\'en about 3 mos. 

P.O . IX loca lly dail • 
o r c, cry 2 day , large 
do c , little reaction , 
gi , en during x-ra) for 
about 6 week 

growth bega n to break 
down; patient became 
eptic 

I t1 rgc a rcas necrotic at 
site of injection. but 
tumor grew peripher• 
a ll y ,cry rapidly; in 
,oh eel whole ann; ab
secs ; cpt ic poisoning 

no im provemen t until 
fall 1902 when further 
recu rrencc responded 
LO LOxin · in a nd near 
tumor ma · e ; disease 
controlled about 8 yrs ., 
in good condi tion 

cc ·sa t ion o[ growth 
(ahout 4 mos.) 

little impro,·cmcnt 

di ca c no t control· 
led; death 4 mo . 
after toxins begu n 

death 3 !,12 mos. a ftcr 
fi r L inj ction. .\u 
topsy showed exten
sive necrosis in sa r 
coma and its mctas
tasc 

died pulmonary 
metasta c 9 yrs . 
a f1 er onset, 6 yr . 
after wxins begun 

disease not con 
trolled . death 6 
mos. after I ·t dose 

dea th 6 mos. late r 



Doctor 
References 

34. Bull 
21a, 4 1 

3.3. Green 
55, I 

36. Green 
54b, I 

37. Large 
66 

38. Green 
54b, I 

39. :\l itchell 
61, 86a 

ex I f)pe of rumo) .· iLe of ·1 umor 
.\ge 

male 
34 

nnle 
60 

111ixcd cell 
·a rcon1a 
vascular. 
extensive 

small spindle 
cell arcoma: 
(priman high 
h ,ascular; 
a'fter toxins 
tumor in some 
places degen
erated) 

fcmal, small round 
37 cell sarcoma 

male 
45 

round cell 
sarcoma, 
, ery va cular 

female fibrosarcoma 
2 

male 
45 

round and 
·pindle cell 
arcoma 

inner, upper 
thigh; rccur
rcn1; bedrid
den. , cry weak, 
20 lb . weight 
loss. much pain 

soft tissues of 
bad .. recu rren L 
t\\·icc 

right parotid 
region, recur-
ren L. involving 
SLernoma Loid 

posL -nasai region 
and narc 01n

plctel) filled with 
LUmor. bila1cral 
optic nephritis, 
exoph Lhalmos 

pa late, upper 
jaw (hlccding) 
child in poor 
condition 

Lhigh recurrent 
meta La cs LO 
lung , liver , 
kjdney . me• 
enLery; termi nal 

Other rreatmenL 
Before or . \ fter 

cxploratoq oper
ation large hcma
LOma evacuated; 
spurting hemor
rhage 3 da ·s 
later; tumor rc
mo,·ed; rapid 
recurren e 
untreated 

2 operation· 
prior IC) toxin 
3rd opera Lion 
after 1ox ins: 
(muth le: 
he,norrhage) 

surgical remm al 
primarv 

mall ec1ion re
mo, al for biopsy 

i IH, ·,on; profu e 
bleeding; section 
rcmo, ed for 
biopsy 

exploratoq op
era t ion, on id
crable hemor
rhage, area tight
ly packed 

1) pc of To:-.in 
ite. Duration 

TraC\· X al1crnaLeh· 
into '1umor and re
mote from i1; 1oxin 
stopped becaw,c Bull 
became ill and no one 
else continued it 

Trac,· XI in arm and 
llllllOr ·. 12 in I wl-,.; 
re umed after 3rd op
eration twice wcckh 
for 2½ mo . in arm 
and back intra -
111usc1ilarl) 

·1 raC\ X I in arm or 
111111o·r ; ligh 1 reactions: 
gi vcn 2 week · 

·1 ra ) XI gi,·en 
month . famih then 
Lopped 1hcn; ; re
urned brief!) 

·r rac) XI . 2 doses 
in llllllOr 

po L-operati, e infcnion 
did noL pre, en L recur
rence; toxins (X I) 2l 
in 42 days, reactions 
100°- 104.2° F. 

Immediate Re ult 
of To:-.in~ 

immediate re· pon e tu 
mor broke down, rap
idh drained large 
quan1itie · dark fluid 
large nu1s over 3" in 
diameter cparaLe<l. and 
casih lifted OUL lea,. 
ing clean base 

lllmor le ,·astular. di -
Linc1Iv mailer; I month 
af1cr Ias1 dose Joe-al re
currence; further treat 
ment rcfu cd; LUmor re
gressed lightly. seemed 
inacLi,c 

after 2nd inu-aLUmoral 
do ·c I u mor ofter bu L 
larger; unimpro, ed 

in I momh ahlc LO 
breathe through both 
narcs: impro, ing: e
,crc headache when 
tox ins stopped; pa in 
greaLI)' rclie , cd when 
resumed 

sc, ere reac1 ion LO 2nd 
do,e (101 ° F.) : fell to 
normal next da , ro c 
LO 102.6° F. LhaL after
noon 

LUmor be ame larger, 
di d1arged large 
amoun1 necrotic 
tissue 

Final Re-ult 

control lo L; toxemia 
deve loped (ab orp• 
Lion large amount 
ncuoLic Li ·sue); 
dea1h 2 mos. after 
ls1 do ·e 

death al 76 arcoma 
mu,dc ccn ical 
spine - 9 yrs. after 
w:-.in · begun 

death 2 year 
after on cl 

death cerebral 
meta Lases 

grew rapidly wor e. 
died 3 da)S after 2nd 
dose, fc,cr 107.6° F. 
(:\o aULop )) 

di ea e pregre e<I. 
death 5 " 'eeks after 
1,L dose 
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40. oley 
29, 73 

41. Large 
66 

42. Ruic 
2, 4 1, 73 

43. Hanner 
58, I 

•H. Boyer 
41. 81 

45. Harmer 
·11, 5 

46. Cole, 
73, ' 1. 
10 

female fibro arcoma 
16 

male 
l!J 

male 
21 

n1alc 
·12 

round cell 
sarcoma 

angiosarcoma 

fibrosarcoma 

female endothclioma 
adult 

male spindle cell 
22 

male 
50 

spindle cell 
sarco1na 

ovary (trauma) 
large rctroperi 
toncal recurrence 
filled entire pel-
1 is and lower 
abdomen: mu h 
weight loss; 
cachexia 

post -nasal region, 
naris. upper jaw, 
all ·inu es on left , 
extended into 
cranium; exoph
thalmos; sc,·erc 
pain 

nasopharynx 
l)mph node 
metastase 
twice recurrent 

thigh, recurrent. 
4" x 5" (also 
had ostei Lis 
deforman ) 

na ·opharynx 
recurrent 

thigh. thrice 
recurrent , of 
rapid growth 

rctropcritoneal 

1

21 x 24 cm.; 20 
lb · . weight lo 

lllmor weighing 
6½ pound · ,·c
moved; 2nd op
eration mcrelv 
explorator) · 

probed growth 
(profuse bleed 
ing); inci ·ional 
biopsy; cnuclea
Lion eye, upper 
jaw rcscctcd; 
(removal incom
plete) 

2 operations 
2nd recurrence 
untreated 

exploratory op
cralion; 1na ·s 
siLc of orange 
removed; im
mediate recur
rence: "incision 
pouting with 
new growth'' 

su rgica I rcmo1 a I 
rapid recurrence 
x-ray (ineffec
tive) 

3 operation 
(prior); 3rd 
rcc.urrcn e 
untreated 

exploratory op 
eration; biop ·ied; 
x-rav twice week
ly. 4½ mo. SO · 

clium cacod) late 
(prior) 

Tracy XC gi en 5 wk . 
cvcrc react ions; rc 
·umed 3 weeks later 
for I or 2 weeks; tox . 
ins resumed again 
month l~ter, 9 in 2 1 
clay intramu cularly 
no reaction · 

·1 racy X I begun 2 wks. 
after operation, given 
about 3½ month ; 
site? 

T racy X f. minute closes 
intramuscularly chest. 
houlclcr , pectorals, no 

reactions; about 6 mos. 

Tracy X I every 2 or 
3 davs for 7 weeks· 
·ite? · ' 

Tr:1 ) X I daily usually 
for 6 weeks ; at first in 
tumor. later intra
muscularly 

Tracv XI for 5 weeks, 
mod~rate then severe 
reactions. small dose ; 
site:, 

Trac) X I. 14 in 24 
dav .. no marked rc 
act'.idn ·; po sihl) con
tinued at home hricf-
1); ite:-

complete regression in 
8 weeks; toxemia from 
rapid absorption; dif
fuse pain over entire 
body especially joint 
lost 3G lb ., anemic; 
0111c impro,·ement 

fina l course 

toxins held growth in 
abeyance; no pain 
while toxin given 

im proved steadi ly tem
porarily; gained 20 
pounds 

growth soft r. not 
sma ller . no au mpt 
Lo aspirate oftcnccl 
mass; patient suf
fered from a hsorp
tion of necrotic 
tissue 

growth arrested then 
disease spread to deep 
cervical nodes 

tumor "broke" after 
5 week · treatment 

cl iseasc a rre Led 
temporaril) 

disease not control
led; death 6 mos. 
after toxins begun 

died 6 mo . after 
operation; excruci
ating pain lasted 
2 month 

mult ip le 111 tastases; 
death -I V2 years after 
toxins begun . 10 yrs. 
after on ·ct 

rapid growth 
when toxins 
topped; death 

few week 
later 

cliccl on operating 
table; attempted 
neck dissection 

death 7 weeks after 
toxins begun: sud
den severe hemor-
1 hagcs. large ,·essel 
imohcd in growth 

dca th rcga rded a 
due to carcinoma 
of pancrea 4 years 
after on et of retro
peritoneal ma~ 



Do tor 
Reference · 

47. Lilienthal 
I 

4 . Coley 
2, 24 , 41 

·19 . .\ lcn1. 
41 , 8 1 

50. Lee 
41 , 81 

51. Harm er 
5 

52 . . \ lien 
41 , I 

53. Gray 
81 

. ex 
.\ gc 

r) pc o[ Tumor 

fem,1lc small round 
6 mos. cel l sarcoma 

female cndothclioma 
;) 

n1alc sarcon1a 
•12 

male 
59 

m ale 
14 

femal e 
42 

m ale 
about 

40 

sar oma 

sarcon,a 
loughing 

m)XOSarcoma 

sarcoma 

itc of Tumor 

left nose , 
upper lip 

face, in o lving 
lcCt upper jaw. 
thrice recurrent 

right thigh in
,·o lving groin 
mid-thigh, pop
Ii tea I space, 
th rice rccu r-
rcn t 

ccn ·ical 
region 

thigh in vad ing 
pclvi . i1.e o[ 
ca nta loupe 
( trauma) 

.ibclomen and 
I cl vis. ex tcn-
si \'C involve~ 
m cnt (o rga ns 
co, creel with 
growths) almost 
bedridden 

posteri r m cd i
astinum far -ad
vanced (unab le 
to swa llow) dull 
pres ure pain 

Other Treatment 
Before or . \ ftcr 

specimen re
moved for 
biop 

inci ·eel: antiphlo
gi tine; then in
comp leter 1110,·al 
K.l. given 

3 operation 
3rd recurrence 
untreated 

biopsy 

none 
apparen tl y 

exp loratory lapa
rotonw: omc tu
mors r~movcd for 
biop ·; 4 radium 
pack during 
toxin 

none? 

T) pc o[ Toxin 
ite, Duration 

P.O . X I l clail) ( intra 
mu cular) later alter
nately in l umor and 
buttock; topped dur
ing c, ere measle ; 
then re umed; 6 mos. 
total 

l' .D . XTI into wmor 
then filtrates (P.D. Xll 
F) alternately in to pec
toral · about 6 month 

XII into tumor ma cs 
usually , 6 month a l
mo t da ily; light 
fcbri le reaction 

P.D . XTI in tumor 
and shoulder about 
4 months 

P.D. Xll 7 week 
into growth 

P.O. XIII intramuscu
larly c,·en· -i -- dav , 
\'Crv Ii ulc' rcactio,~, 
for I months 

P.D . XUl in deltoid 
mu clc about 2 
weeks 

Imm ediate R e ult 
o[ Toxin 

no benefi t until ome 
given in wmor, then 
sligh t r grc sion; 
growth ·tationary dur
ing mca lcs; after which 
no thing e med to con
trol it 

tumor o[tcr. more mov
;iblc. rcgrc secl some; 
ga ined weight; each 
time toxin · topped, 
nipid in rea e 

rcgrc scd about 50% 

al first improved. ma 
much smaller. breathed 
bcller, later no benefit 

some distintcgration 
tumor al itcs o[ in
jection; no marked 
cff cct 

imprO\'Cd very much, 
almo t complete regres 
sion; then had bad Call 
rapid decline in health 

pain rclic,cd , could 
swa llow in [cw cla) 

Final R e ult 

death 11 month 
after on et 

death I month 
after onset 

c\'crc pain after 
tox ins stopped; 
death 5 rrs. after 
on. ct, 10 mo. 
after toxins begun 

death 

pulmonary hepatic 
meta tasc ; death 6 
mo . after onse t 

death 16 months 
after I t toxin 
injection 

expired udclcnl ' 
clue to collapse of 
tra heal wa ll [rom 
necro i o[ tumor 



,H. Cole 
oopcr 

4 l. 73 

55. Coley 
73. 8 1 

56. Coley 
2, 41 

57. Cheney 
2. 4 1 

Pratt 
2. 4 1 

ma le spindle ce ll 
49 sa rcoma 

fe ma le mixed ce ll 
27 sa rcon1<1 

female 
50 

female 
-15 

[cnwlc 

ro und ce ll 
arcon1a 

·pindlc ce ll 
sa rcon1a 

ad11 IL fibrosa rcom a 

retropcritonea I 
very ex Lensi vc 
,n cu1 rnse to 
liver, i1He tine, 
parietal peri
to neum ; 35 lbs. 
weight lo 

axilla. recurrent, 
13 lbs. weight 
lo s (traum a) 

antrum. eLhnoid 
upper jaw; lc[l 
eye closed; (whole 
left malar, ldt 
late ral na al ep
lllm ); righL eye 
divergent trabis 
mu ; pain, perfor
ation; recurrent 

ca lf right leg. 
meta tascs ldt 
ccn ica I region , 
man) large ones 
in lungs 

lower in tern a I 
Lhircl left th igh ; 
rccun-cnt 

exploratory op
eration; biopsy. 
radium packs 
(33.021 mch.) 
during toxin 
therapy 

loca l treatm ent: 
sa lves. poulLices; 
excision; 3 x-ra • 
trea tment ; ra
dium pack Lrca t
mcnts during 
Lox ins 

na a l polyps ex
cised; tooth ex
tracted ; inci -
ion , pus drained; 
excision; recur 
rences gi vcn ra 
dium needl es. 
d iathermy, ful
guraLion; result 
ing in I crfora-
l ion at junction 
hard a nd oft 
palate 

cxci io n; deep 
x -ra y 

excision; 46 x -ray 
Lrcatmcnts; recur 
rence i ncrcascd 
rapidly during 
radi atio n ; ampu
tation after 
toxin 

P.O. XIII, 4 a w ek 
apparently intramus
cul a rl)' -1½ mo nth; 
no ·c,·erc reac tio ns 

P.D . Xll[ intram uscu
la rly . vcr small dos : 
no reac tion ·: 8 wccJ..s 
ll'iLh inte rva ls o[ re l 

P.O . XIII 20 int ramus
cul a rlv . 3 intrave no us
Iv in iH dav ; good rc
a'ction · moic th an hal[ 
the time 

P.D . XTl f. sma ll doses 
no severe rcattion. ; 
ite? duration? 

P.O. xnr remote from 
wmo r 11 11 a lh , some 111 

mas ; abo ut one month 
\\'ith intervals of re t 

dirninuLion ,vithin 2 
week ; softer; very 
rapid regrc sion. gen
eral h a lth improved 
, er\ marked!); ga ined 
25 lh .; ·udd en fa ta l 
hemorr hage [rom re
mains of primar · 
gro1nh (e roded ve el) 

no apparent benefi t 

a lmost immediate im
pro, cmcn t; protruding 
f11ngating tumor large
ly disappeared. lc,I\ ing 
opening al si te o ( 
perforation 

definite impro\'ClllClll; 
11111ch less d yspnca, 
genera I con di Lion 
excellent 

clccrca. c in si, ur -
ro11nding tissue · soft 
ened , illll wm o r did 
not 

post-mortem showed 
a ll m e tasta cs above 
umbilicus had di -
appeared, a l. o those 
on loll'Cr and parie
ral peritoneum. ~fa in 
mass necro ti c; d ied 
9 mon l hs a fter onset 

death 3 ½ months 
a ft cr tox ins begun 

di case no t o n 
trol lccl; death 16 
mos. a ftcr tox ins 
begu n 

di case not con
trolled; dea th 4 
1110 . after toxin 
begun 

rn ccl ia ·tin a l and 
lu ng meta tac 
death vcar a(tc r 
to:-. ins ·begun 



Doctor 
R fcrence 

59. Flock 
2, 41 

60. Rilling 
41, I 

61. Coley 
73, 81 

62. Wcnu. 
41, 81 

63. Coley 
41 , 73 

ex 
.-\gc 

male 
adult 

male 
35 

rn:ilc 
37 

tern ale 
50 

fema le 
30 

·1 ypc of Tumor j 

large round 
cell sarcoma 

spindle ~cl I 
arco111a 

mixosarcoma 

sarton1a 

malignant 
leiom oma or 
Ii b rosa rcom a 
o n sheath of 
rectu 

nc of Tumor 

fa~cia of foot. 
rccu rren t; meta
stases inguinal , 
femoral regions 
ausing some 

edema of leg 

left leg, ulcer
ated; abdominal 
and hepatic met• 
as ta se causing 
obstruct ion; 
terminal 

thigh , very 
cx tcn ivc; 
abdominal 
metastases 

breast. ex ten ·i vc; 
recurrence in
volving thorax 
below clavicle; 
. c, ere pain 

involved 
large intc tine 
twice recur;-ent 
involving blad 
der; nodules in 
sca rs; patient 
depressed, ap
prehensi ,·e (h u 
band had com
milled ·uicide 
clue to her ill 
nc ) 

Other I 1caLIIIClll 
lief ore or . \ ftcr 

x -ray; arch 11p
por1,; operation; 
further :-. -rav for 
rccurrc11 c ancl 
pch i meta La • 
scs; cxci ion re-

11 rrcncc 5 more 
x -ray trca tn1cn t.s 
gi , c~ (absoltttcly 
no bc11cfit) 

n11111crous 
growth · re -
1110, eel for 
hiopsy 

radium (8000 
mch.) and x -rny 
(·I) during toxins; 
I more x -ray 
late r 

2 operation 
pla Lers applied; 
1nastccton1y; in1 -
prm ccl under 
collodaurum; 
cachexia di 
appeared 

primary removed, 
a lso half each 
ova r y (cys ts). ap
pendix; su,pcn
·ion clone; recur
rence in 5 mos .. 
x-ra • aggrava ted 
it. caused cc sa
tion men cs; 2nd 
operation for re 
currence; radium 
pack ( I 00 111 h.) 

I ,pc of I o,i11 
'iitc . D11ratio11 

l'.D . XIII in abdominal 
wa ll. later in Lttmor or 
near it; I·! in 19 dav; 
few more 1111ections 
afte r 2nd ottr e x -ray 

XIII. fi do,e;, i11 G 
d :I\, ; one reauion 

l' .D. XII I i.m. and 
i., . 30 in 2 months 

P.D. XIII i11Lram11sctt · 
uarl), later into lttmor; 
dail) at first the n every 
2. 3 day ; given about 
7 months 

l' .D. XIII. ,mall in1ra 
musntlar doses too 
·mall Lo be dfcc1i,c: 
later given bv Col~v 
more aggrcssi vcl y In 
lttmor: sC'vcre reaction,: 
abottl 40 ,n 3 months 

l111111 cdiatc Result 
of To,in · 

pain. edema reli , eel: 
general condition im
prm eel marl..ecllv: lymph 
node meta. ta~cs in left 
ingttinal region reclttccd 
in si,e , 2 new ones de
veloped in skin. grew 
fast 

Ito apparent benefit 

gai ned 15 lbs . during 
therapy·. no regression 
e,ident until later; very 
rnnch improved 1em 
pornrily; then mass be
came enormous. also 
huge meta talic tumor 
in abdomen 

complete regre sion, 
well few mos.; then 
became ill aga in 

during 1st week of 
more aggressive technic 
tumor much mailer, 
m ore mobile; lost 
ground rapidly ;1f1er 
radi11111. 1umors in 
creased 

Fittal R esult 

di ea c not con 
trol led: death I 
)Car after onset, 
,t months after 
toxin begun 

rapid in( rcase in 
·i,e of Ii, er to re l 
of ilium: death 
about a month 
af1cr toxin · begun 

dea1h 11 months 
after toxin begun 

death multiple 
meta lac · 

death 16 months 
a ft r onset 



GI. Cole) 
,11 , I 

G:, . . \l cmorial 
I lospital 
73 

66. \\'ehrly 
I 

67. \ \"chrly 
, I 

m,ile 
7 

male 
31 

female 
60 

I 
malignant 
juvenile 
na ·opharyngeal 
pol)poid 
angiom)XO· 
sarco1na 

probabl) reti
ttdum cell 
sarconut 
(paticm 
howed great 

nalllral 
rcsi tancc) 

lciomyo
arcon1a 

lc iom,o
sarcon,a 

orbit twice rc
currenL involv• 
ing phenoidal 
fi · ure and eth
moid; very cx
tensi ve, great 
pain 

left thigh 
recurrent 
pulmonar)' 
lllCla La cs 
bOLh lung 

uterus. pulmo
nary. pancreati 
, · diaphragmatic 
meta · ta ·cs (ter
minal) in shock 

cen ix. broad liga
ments. recurrent 
l)mph node mc
tastasc bilateral 
imcrna l iliac 
and along aona 
and lower left 
lung. sc, ere ab
dominal pain , 
cme ·i 

excision; radium; 
intcn ·ivc prolong
ed x -ray for both 
rccu rrence ; 
tran fusion 

ancmptcd exci
sion; x-ra Lo 
thigh. 6500 r.; LO 

back, hip. 6100 r.; 
well near!)' 6 yrs.; 
then metastases 
lung·; further 
loca I rccu rrence 
intcnsi, c radia
tion to thigh & 
lungs , etc. (this 
tnan rece ived a 
total of 3·1, 00 r.) 

untreated (wa · 
Christian Scien 
tist) 

biop y; panhys
tercctonl\; iliac 
l)mph n~des rc
mo,ed: x -rav 
(3095 r. LO recur
rence; ·127 r. to 
nodes; 789 r. to 
lung); radium to 
apex of ,agina 
( 1100 mch.) ; no 
benefit 

following radiation 
·carlet fever (di ca e 
grew during it) P.O. 
XII I , · special \ ' l imra
muscular, good re
action ; 3½ month 

P.D. X lll given con
currently with next LO 
final course x -ray ( 14 
in 14 cla s i.111.) marked 
reaction. 

.K . X I V first one 
i.m .. 3 i. ,·. 

S.K. X IV. 15 in 17 
da,s. i., . except lirst 

pain entircl gone 2 
wks. after Lox ins begu 11; 
marked & rapid im
pro, emen t in 4 week : 
wmo r became entirely 
necrotic; continuous 
fe,er 103-104° F. due 
to absorption necrollc 
lllmor 

temporari ly good re
spon e to combined 
therapy 

linle reactions; 
no cfTect 

complete pain relief. 
ate well; all l)mph 
node. regres eel com 
pletely 

improvement ceased 
pain rewrned; dea th 
I month after toxins 
topped, abou t 2 yrs. 

after onset 

death 2½ yrs. after 
lung imolvcment, 
8 ½ )'rs. a fte1· o nse t 

death 3 day after 
la:t do e. 13 mos. 
after onse t 

h ycl roneph rosis. 
uremia clue LO block
age of u retcrs from 
tumor tis UC ,\lllOpsy 
howecl much le 

tumor present than 
at ·urgery 7 mo . 
before 



. :RIES B. DET.\ILED HI TORIE ' . 

Tl, e fo llowing //1 rce rases were elected from series B , i11 ope ra blr fa ilu res. 
as being of s11[Ticien l in terest lo give th e detailed h i tories. Th e survival 
/Jeriod in tl, ese cases ap/Jears to have been longer 1ha11 in similar cases treated 
by s11 rgny or rndiation wi th out toxins. 

C \ <; E 8: 1Jiag11 osi: ~l :111 y-1i111 cs rc:c: urrcnt. in o pcra hl e . infilL ra ting sp ind lc -c II ;1rco 111 a o ( the 
thesL wa ll . confi r m ed b , m icroscopica l exa mination h)' Dr. George J' . Bigg. Pa tho lo 
g ist of t he :\'c w \'ork ll ospita l, ep tc 111 hc r 29 . 1902. -, he u1111 ors. whi le o ri g ina ll y 
p u re sp ind le -ce ll . hcca 111 c mo re mi xed wi th ro un d ce ll s a nd 11111th more , ascul ar 
with each rccurrc:nce - th a t is. t he 111 a lig n a 11 ry apJ ca red LO increase. Dr. J a 111 es 
!~wing ex ;11n i11cd o ne o f the rccurrc nL tumo r in Ju ne 19 11 a nd pronou nced it 
·· 111 ixosano111 a - in fi ltra ti ng ... 

Previous fJisto1y: Dr. .J.E. . . , ma l , aged 37, o[ Brookl ) n , N. Y. 1Vhc 11 
Lhc pa ti ent fir t con ultcd Dr. \\ illia m B. Co ley, exa mina tio n ho" ·cd th e wh o le 
ant erior portio n o[ th e ch e t LO be covered with car o[ th e form er opcraLions 
and with re urrenL tumor . ( h da te o f on c t is no t recorded). 

T ox in Th erapy : (Buxton VI) The mixed unfiltered toxins " ·ere begun I y 
ol y November 4, 1894, and were conLinu d with intervals of resL for 3½ y ·ars. 

Clin ica l Co11r e: The pa Li ent r main cd free from recurrence until about 
,-\ ug ust, 1902. 

Fu rth er Surge ry: T\1·0 or three ma ll nodul were removed in . ept rnber, 
1902, whi ch proved o n micro ·copic examinat ion to be t ill pind le-ce ll ·arcoma. 

Furtl, er T oxin Th erapy: The toxin were resumed [or another period in 
ma ll doe, not uffi cient to intercferc " ·ith the pa ti ent ' work. His general 

hea lth ont in ucd to be good, a nd hi weight norma l. 

Cli11ica l Course: The pa ti ent rema ined [rec from further recurrence from 
_jun , 1902, to Ju ne, 191 I , or nin years, wh en a mall cicatri cial nodu le that had 
bee n pre ent a ll along bega n LO incrca e in ize . 

F11r//1 er :urge ry: Co ley removed it under e ther. 

Fu r/h er T ox i11 Th erapy: Inj ec tion were re urned June 9, 1911 , u ing fil
tra te (Trac Xl -F). They were co ntinued with interval of re t lrom June, 19 11 , 
through Ma , 191 2, a bout a year. However, the do age wa · not sufficient to cause 
an , ever reacti ons or to inter[ere with the patient' prac ti ce o l surge ry. 

Clinical Course : The pati ent reported in good health in July, 191 3, with 
no eviden e of a ny r eturn o[ th e di ea e. However, a nother recurrence deve loped 
tha t fa ll. 
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Further Toxin Therapy: Toxin "·ere re urned in December, 1913. 

F111·ther II rgery: On ;\ f arch I 2, 19 H, ·1 small nodule 1n1 r 11101·ccl from the 
ame region; micro opical examination wa again nnde bv Ewing who found it 

to be of similar trucwre. 
1 

Further Toxin Therapy: Th toxin were again re. umcd in small do. es 
after thi operation and "·ere ominuccl through October, J91 ·J, and po ·ibly until 
February, l 915. 

Radiation: There ,1·a another local recurrence in 1915, at which time 
twelve x-ray treatment were gi"en by Dr. . rthur F. Holding. Endarteriti 
obliteran of ome of the capillaric re ulted, followed by complete ne ro i o( 
the upper part o[ the ternum, apparemly cau cd b · the radiation. he patiem 
died four month · later. 

Xote: Thi ca e ugge the need for more aggre si LC hni 1ue, and the 
u e of a potent preparation, e peciall in a es in which many recurrence have 
developed and whcr everal urgica l procedure. may ha e interfered with th 
va cular supply in the cicatri ial tis ue. Col y was anxious to pro e to thi 
pati nt (who wa a do tor) that the treatm nt need not inter[cre in an way with 
one' norma] li[e and he tended from the fir t to give too mall dose . .After 
1911 he u ed the weaker filtrate. study o[ over I,000 ca e hi toric of patient 
r eiving LOxin thcrap , indi ate that in order to produce a high percentage o[ 
favorable re ul it i ncce ar Lou ea potent preparation, aclmini tered ufftci
ently aggre ivel a regard ite, do age, frequenc , and duration o[ the inj ction . 
If thi man had received further prolonged toxin therap in tead o( the fatal 
overdo e of x-ra ' he might ha c recovered and r mained permanently well. 
(Compare with Ca c 65 in the Inoperable u e e , detailed hi t0ry given above.) 

References: 29, 108. 

C \ E 3 1: Diag11osis: R ecurrent inoperable sarcoma of th· the L wall. i1wolvi11g the pcc1oral 
region to the clavicl , with meta tase in the founh finger of the right hand. 

Previous History: H. S. P., unmarried male, age 26, o[ Baltimore, Maryland. 
The fami.ly hi tor wa negati c. The patient had had no disease up to hi 
tw ntieth year. He had alway been u·ong and robu t. On t, in J 95, a mall 
ma appeared on the fourth or fifth rib under the right am1. Thi grew rapidly 
involving the right axilla and the right pectoral r gion up to the clavicle. 

uruery: At the end of a year it 11·a partiall , remoYed. The remain of 
th tumor continued LO gro11· and a econd incomplete operation was performed 
18 month after th fir t. Thi wa 3 ½ year prior to admi ion. t this ti me 
another tumor appeared on the fourth finger ol the right hand. hi fing r wa 
amputated (the third operation). 

Clinical Course: Eighteen month after this operation another recurrent 
tumor app arecl on the back of th e right h and and steadil y in creased in ·ize. 

Toxin Therapy: (Park.e Davi IX) Injections 11·cr b gun in October, 1901, 
by Dr. Edgar i\L Parlett of Baltimore and '1-ver giv n into the tumor and into the 
houlder. The , were cominued by him until Januar ·, 1903. (The do age and 

frequency were not recorded, nor the t;pc o( rca tion elicit cl). For four or fil'e 
month there \\·a no C\·idence o( improvement. 
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Radiation: X -ra therap y wa al o tri ed\\ ithout re ult. About ?\ ovcmbcr, 
1902, another r ecurrent mas appear cl jut below and to the medial ide o ( the 
right nippl e, teadil y increas ing in ile. 

Fu rther T oxin Th erapy: Inj ection . were continu cl and were g iven into the 
tumor m a a nd into th e sho ulder. During thi time the tumor diminish ed 
but never disa ppea red. 

Clin ica l Cour e: No toxin · ,rere g iven during the fir t three m n th o f 1903. 
The p a ti ent wa admitted to i\J mori al H o pita ! o n i\Iarch 30, 1903. 

Furth er To x in T herapy Combined Hl ith X-Ray : Injections were r e urned 
b Dr. \t\ illi am H. ·o ley o n i\Ia rch 30, a nd were g iven da il or five or ix times 
a ,,·ee k (or fo ur mo nLh in do c o f 0. 5 Lo 4.5 minim . A to tal o( 73 inj ctions 
were g iven in a p riocl o f 11 7 day . X-ray th rapy wa a l o given a bout lour time 
we kl . 

Clin ical Course : he patient was d ischarged improved on Aug ust I, 1902. 
(ter hi re turn home appa rently no inj ectio n were given for a bout t\\·o month . 

Fu rth n T oxin Th era py om bined 1Vit!t Fu rther R ad ia t ion: Inj ectio n 
were re umcd by Pa rl e tt ea rl y in O cwber, 1903, a nd wcr co ntinu cl tha t autumn 
a nd winter, u ing bo th the Pa rke Dav is IX a nd the Buxton Vl prepara tio n . The 
la tte r wa · not begun until i\Jarch 2 , 1904. The pa tient al o rece ived x-ray 
thera py every other day. Parlett wrote Cole : " I ucceeded in reaching a maxi
mum doc of '1½ minim o n June 21 , 1904, when h e wa evercl burned by x-ray 
a nd I wa o bliged to rcdu c th do age. La ter he went to Atlanti c City for cveral 
weeks a nd improved very mu h. I bega n aga in Aug u t 9 and reached a maximum 
of 4 minilll . It took 55 inj ections into the tumor in the axil la before it broke 
down a nd a b cc eel on O ctober 4, but onl four inj ection into the hand before 
it brok down. I opened unde r the right nipple a nd found a bout a ha]( cup of 
pu (with a mo t fea rful odor). Thi rclie eel him vcr mud1 and he ha been 
bright a a do llar ever incc." Parlett noted in hi Jette r of ~ovcmbcr 3, 1904, 
tha t both the tumor in th e axill a and the one in the hand were till discharging. 
He added: ''Thcr is but one complaint to make against th e tox in - it xcitcs 
the mo t clep r ing nau ·ca and often v miting a l . The p a ti ent claim he wa 
not . o aff ct cl durino- hi trea tment at :Memoria l Ho pita!. The growth under 
th right nipple h a di appeared. Generali peaking, i\Ir. P.' condition i v r 
good. " 

Clinica l Cour e: Appare nt ly the di ·ca e rema ined tationary for cvera l 
month but wa not permanentl y comro llcd . Dea th occurred from pulmona ry 
m ta ta c on Jul y 16, 1906, 11 year a lter on t. 

N ote: omparc thi a e with tho e in rie in which little or no radia-
tion wa administered. 

R eference: 2, 4 1, 73. 

\ . E -12 : [) il,f!.11 0siI: ·1 wicc rec u rrent a ngio ·arcoma o f the nasopharynx . wi1h m eta ·1ases in 
Ilic hm ph nodes. confirmed h) microscop ic c x;1 min a1ion a1 ;\l emo rial ll ospita l by 
Dr. \\·. C. Cl a rk a nd Dr. J o hn :\f c\\' ho n cr, fro m specim ns ex cised from 1hc narcs 
a nd fro m a lymp h nod e. 'cptc111 bcr . 19 11 . 

P re11io11 H i to1y: J. A. i\f. , ma le, age 21, of Knoxvill e, T enne ce. The 
fa mil hi ·tor wa non- omributory. The pa tient h ad a large number o( ibling. 
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He had th u ual di ca c of chi ldhood but no eriou illnc . On ct, the fall of 
1906, the right nar be ame t0pped. 

urge1y: The fir t operation wa performed two ~car later, through the 
mouth, a mall ma being removed from the na ophaqnx. ,\ bout a ear later, 
20 month prior to admiss ion , a seco nd operation wa · performed through a n 
inci ion on th ch ck, a growth the i,c of a •uinca he n' · egg I c ing rcmov d. A 
re urr ·nee developed and a ma in the narc became , i iblc a bout ix month 
after thi op ra tion. Thi wa painlc althou h it a u ed bulging of the right 
heck and the right ide of the no:c. Examination on adrni ion LO :'\fcmoria l 

Hospita l howed the pati nt wa well nouri heel. Ther wa a 2½ in h i atrix 
on the heck, and a mas protruded fr 111 th nar about ¾ in ch, be ing about½ 
in h in diameter. 

T oxin Th erapy: (Tracy .," I) Inj ection w re b nun b, Dr. ,v illiam B. 
C IC) on ' ptcmber 5, 191 I, at :'\femorial Il o pita!, and c!uri'ng the next week 
four were gi en in minute clo ·c, intramu cularly, th · itc~ being the chc t, 
should rand p ct0ra l region. These ca u ·cd no rcactio11s. The pa ti ent was th en 
di charged a nd rewrned home, \\·here intram u cular inj cct io11 were continued 
dail ' for abou t a month and then on h o-i ,·cn oc a ionalh. Di-. .-\ . L. Rule, the 
famil ' ph · icia n, \\TO te Colq on Feb1:uar) 21, 1912, thai. the patic11t had b en 
improving stcadil under toxin thcra p , and that he had ga ined 20 pound . 

Clinical Gour e: Th ' in1prove1n nt proved only t ·mporary. The di ca 
progrc eel and th e pa tient died 7\hrch 9, 1916, of multiple mcta ·ta · . D ath 
o urrccl near! · 10 year af ter on et, and ne,trly five year after toxin therap ' wa 
b gun. 

Co111m e11t: Thi ca c indicate the n cd for more: aggrc \ivc initial tr a t
mcnt, as well a the clanger of u pending trea tm ent too oo n. i\ Otc tha t while 
at Iemorial 1 fo pita! o nl y mall dose were g iven intra mu c11larl y without any 
reaction . nfortunat I . in ca e where recurrcn c or m ·ta ta. c: develop cl 
during or following a cour c ol wxin , the ph) i ian c ldom re urned trea tment 
and pu ·h cl it to the limit of tolerance. H owcv r, in a lrno t ,. ry ca c where th 
toxins were re 11111 cd pron1ptl and g iven per istcntl y th di case was comro ll d, 
and there wa s no further recurrence. 

R eference : 2, -1 l , 73. 

ERIE OPER.-\HLE CCE, ' £ 
The lollowing 35 ca ·e arc th e only kno"'n patie lll \\·ith opera bl ar-

oma of th o[t ti ucs other th a n I mpho arcoma (in which the di agnose 
wcr onfirmed micro · opica ll ') who were u cc sfull trea ted by Col 's 
toxin given before or after operation. The fir t 17 were primary operable, 
the Ia t I recurrent op-rabl ·. Of the c a . 3, IO. J.J, 16. 17 al.o had a 
mall amount of radiation, ca e 31 omewhat more. In ra e 12. concur

rent prcgnanc wa · a compli atio11; ca ·c 16 de eloped three other t pc 
of n oplasm endomctrial pol p , c ti c adcnonn a nd a basa l ce ll arcinorna 
of the face:, 17, 19 and 27 car a ft er on.ct of her arcoma: ca c · l , 23, 29 
and 31 al o de,·clopcd o th r L)pe ol n opla m, 57, 15, 27 and 22 car after 
on c t of their arcoma , re p ·ct ivcl) . One develop ·d ba al cell carcinoma 
of the fa c, one a e developed ar inoma of th e pro tatc, and two developed 
carcinonn o[ th st0 111 ach: nsc 18, 27, 28 a nd 3-1. appear to he the only 
re urrem operable ar oma of th · oft ti ue to receive: toxin th crap a lone 
withou t further urgeq, that remain d we ll. (Ca e 10 in the: Failme, ·cric 
D, re uncnt, al o regrc eel ompl ·tely, but the di ca e recmred agai n later.) 
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SE RI E ' C: OPER.\BLE S CCES ' ES 

Years 
T raced 

l. Davies: i\Ir. 0 .. ,. D., fema le, aged 35, 10 / 1/ 00 ; fibrosarcoma 
a bdomin a l wa ll 4" long; on t 8/00; urg ica l removal 9 / 15 / 00; tox in 
(Bux to n VI) g iven for 6 wee k in vicinity of ica trix; no recurrence; 
in good h ea lth nex t 57 yea r : ba al cell carcinoma cl v loped on check, 
cxci eel 9 / 13 / 57; las t traced at 92, 1/58 . (R efe r nces : 4 1, I). 57½ 

2. Coley: L. I., f male, aged 19, 7 / 23 / 07; sarcollla gro in ; el a te o n t not 
r corded; urg ica l remova l 6 / 20/ 07: toxin (Bu xton I) : I in 32 
day·, no recurrence; a li ve a nd we ll 1915. (73, 41). 8 

3. Lunding- ·m i t/1: i\ [a le, aged l 0, 1909, xten ive synov ioma pop! i tea l 
pace involving ca p ulc of knee joint; date o nse t not recorded: urg ica l 

remova l, with o nsidera blc part of cap ulc of kn ee joint: prolonged 
cour e o f tox in (Tracy XI) a fter operation: few x-ra treatments; no 
rccurr nee; a live and well 1913. (29, 42) . 5 

4. Coley : V. T. , mal e, aged 39, lll yxo arcorna Jd t sca pular reg io n ; o nse t 
9 / 09 : urg ica l r mova l; toxins ( racy X) in Ic[t bou lder in region of 
former growth for ov r three month , a t fir t da il y; no recurrence; in 
good hea lth until la te 1943; di ed 7 / 2-l / 44, al 75, of " uremia, due to 
h yp rtroph y ( pro ta te." (29, 4 1, 8 1 )). 35½ 

5. H ann er: L. J\. \ V. , rnal e, aged 55, 12 / 5 / 10 ; cxtcn ivc mall ro und ce ll 
a rcoma anu·um a nd cthmoid infiltra ting in a ll directions who le na o
a ntra l wall cl troyed; onse t 7/10: two operat ions, 10 / 14/ 10 and 
11 / 2 / 10; tox in ( racy XI); 49 inj ections in 5½ month ; reactions 
often ever; no re urrence; in good health 12/ 12 / Il ; not tra eel after 
1915 (no record of dea th in l\Ia achusctts next 35 years) . (71a , 5, 59) . 5 

6. Coley & Fi her: B. C. C., male, aged 7, 12/ 29 / 10; fibrosarcoma nerve 
h a th in volving pcctinca l muse] a nd gla nds o f groin , o[ rapid 

growth ; o nse t 11/10; urg ica l remova l 12/4/ 10; po , ibly recurr nt in 
inguinal region; tox in (Trac XI a nd Xll) for 3 months; ga in ed 
weig ht during trea tm nt · no recurrence: a li ve a nd we ll 195 . (29, I , 
108). 48 

7. Hai11 es: i\[rs . R ., femal e, aged 26, l 911; round ce ll arcoma breast; 
onset I / 11 ; urg i a l removal brca t, pectoral mu des and gland-bear ing 
fat in axi ll a: toxin (Trac XI) for l year : gained 50 pound ; no recur-
rence; well wh n la l een 1929; di ed unkno" ·n ca u c a bou t 1933. ('11) . 22 

8. R eilly: H . C. ., ma le, aged 3,J, 1915; small ce ll sarcoma head of 
colo n ; on e t 19 15; 18 in he ileum and cecum removed at o peration ; 
toxin (Tracy XI); du ration not recorded ; no recurre nce; died coronary 
ernboli 111 at 70, 4 / 1 / 50. (2, ,JI ). 35 

9. Call<in : i\Jr . 0. L. femaJ , aged 2 ·•, J / I / 15; ex ten ive sa rcoma nearl y 
lilling pelvis, invo lving upper portion of vagin a; on et 5 / I 5, 11 month 
a(ter a bdomina l h y tercctom y for " larg rapidl y growing· uterine 
fibroid" ; comp! te urg ical rcrnova l via vagin a a nd Io" ·cr me lian 
in i io n: toxin (Trac XI) for 9 month; a live a nd well 1933 . (42). 19 

I 0. Coley: J. R. , male, aged 35, 6 / 2-J / 2 1; Ii bro ar oma thigh, i, o f grape-
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fruit; o n L 5/ '2.0; hip-jo im a mputa tio n ac h·is ·d by i\fa yo, Dca,·e r, 
,furph y, Bloodgood: Coley advised explora ti on , removal fo und po -
iblc 6 / 2 1; tox in (Trac XI~ for 6 month : 5 x-ra , treatm nt. : ga ined 

66 pound : no recurrence: a l1n: a nd we ll 195 . (·11 , 71 a, 73, 8 1). 38 

ll. Ward: " . \\ ., mal e, aged ·12, 9 / 29 / 10; mixed e ll sarcoma calf or 
leg; on ct 10/ 09 ; surg ica l rc111oval 9/ 4 / 10; tox in (Parke Davis , 11 ) : 
65 inj ction in mo nth with a n interva l o( ix weeks· re5t: no recur
rence: remained hea lL11 y until death acute ca rdi a fai lu re, aged 0, 
2 / 14/-19. (2, SJ , J09b). 39 

12. Coif')' ;~ 1,evine : i\ l r. B. 1 ., female, aged 3 1, 6 / 19 / 20; neurogeni c 
sa rco111 a cl ltoid regio n r ight a rm, i1.e s111a ll ora nge: o nse t 12 / 18: rir t 
operation 6 / 20; toxins (Parke Davis Xlll) : 75 in 90 cl ay ·, a ll in pectoral 
region except 3 in out r limits o[ tumor area: recurren e: 2nd opera
tion 2 / 2 1; patient 3 momh ' pregnant: 2nd recurrence (g re" · la . ter 
a ft r confin eme nt: pa in in both ax ill ae: toxins, radiu111 (7900 111 ch. 
in cncd into tumor) continued I year; ano th r light r currencc; 
toxins resumed, g i en more aggress ive ly, ca used marked reacti o n : 
total dura tion 3½ year; no furth er recurrence; fractured that arm al 

site o f former gro\\'t h I l / 20 1-18; in exce llent hea lth 195 . ( 11, 73, 8 1). 38 

13. Coley: Mr . J. ;\f. , female , aged 3·1, 11 / 22; fibro arcoma i,c of sma ll 
egg in ri ght gro in ; onset, 4 / 22; ra dium wa aclmini stered (no de tails 
g iven); toxins for . cvc ra l week.- (Pa rke Davis Xlll ); comp le te recovery; 
no recurrence; alive 1958, at 80 yea rs. (·ll , l ). 36 

14. Lilienthal: L. F. B ., m a le, aged 4.J, 6 / 10 / 2.J; spindl e ce ll . aroma 
lower che t wall· (el a te of on e t no t recorded); l la rge x-ra trea tment 
(cr yth cma do e); m g i a l r emova l: toxin (Xl 11 ) [or six weeks; no 
recurrence; developed Ii poma l 93(i, cxc i ed, recurred two years la ter; 
died suddenly hea rt a tta k 3 / 20 / 51. (8 1). 27 

15. Cra wford : J. P. ., ma le, aged 60, l / 6 / 27; rn yxo arcoma po teri or LO 

tibia, am cr ior to mu !cs a nd ca lf o f leg, izc o f h en 's egg; o nset 11 / 26: 
urg ica l remova l; toxin (XIII); 19 intramuscular inj ections in 3·1 da s; 

no re urrcncc: a live a nd 1\·e ll 1945: di ed cerebra l h emorrh age 2 / 9 / 5 1. 
(8 1). 2,1 

16. M cCree1y : i\f . . J. , r male, aged 30, 10 / 1/ 27; mi xed . pindle a nd 
g ia nt ce ll arcoma thigh: o n ct 5/27 : biop 6 / 20 / 27; ·urg ica l removal 
6 / 27 / 27: se ,·ere taph ylococcu infection for 9 cl a ·; I radium pa k 
treatment: seve re skin reaction: toxin (XIIJ ) : 16 intramuscular foj c
tion in 60 cl a ; recurrence 11 / 27; " ·idc exc i io n ; further t0xins (intra
venous) for 6 \ eeks; no furth r recurrence; rad ia tio n menopause l 944 
!'or mcnorrhagia due to cndo rn e trial polyps; 1946, 1h roidectom y for 
cy ti c adcnoma: 1951 mall ba al ce ll ca rcinoma cxc i ·cd from foreh ead ; 
in xccllent hea lth 6 / 20 / 58. ( 1). 3 l 

17 . Coley : 0. C., fema l , aged 10½, 11 / 24 / 33; ncmog nic arcoma fa cia 
Ja ta; onset 10/33; urg ica l removal l 1/ 11 / 33: 2 radium pa k treat
ment (10,000 mch.): further toxin for nea rly two yea rs; no recu rre nce; 
married 19-19, h ad two children ; in good hea lth 1/ 20 / 56. (·ll , 8 1). 22½ 

55 



SERIES C: OPERABLE CCE E 

Y ears 
Tra ced 

18. Coley: fr . D. L., female, aged 40; 3/ 99 ; thri ce-recurrent a rcoma 
check; onse t 6 / 97; cxci io n; pro mpt recurrence; 2nd 01 cration ; 2nd 
recurrence; 3rd operation ; again r curred ; toxins (Buxton VI) g iven 
into 3rd rccurrcn c; comple te rcgTcs io n ; no further recurrence; a live 
a nd well fall 1917. (16c, 29, 73, 8 1). 18 

19. Coley: i\fa lc, aged 6, 1899; thri ce recurrent pindle- e ll stt rcoma ptt lm 
or ha nd, with axill a ry meta ta is; o n c t 1898 ; exci ion, th en a mputation 
of ring and little finger , a nd metaca rpa ls; rccurr nee quickly followed 
each o pera tio n: [a]] I 99 a xill a r meta ta is a ppea red a nd wa re
moved ; toxins (Bux ton VI) for Lhrc months; no further recurrence 
or meta tasc . (16£). 3 

20. 1'vfala g 11 e: (Sex no t stated ), age 36; 1907; (d a te o f o ns t not g i en) 
primary a rcoma left brca t cxci eel ; ra pid recurrence; toxin gi en 
for r currcnce (loca ll y); 2nd opera tion ; no furth er r ecurrence; well 
and free from cli case 191 3. (71 g). 6 

21 . Coley: i\fi ss K. , fem ale, ao·cd 22, 7 / 06 ; four Limes recurrent sarcoma 
brca t ; da te of o nse t not record d: 4 o pera tio n by Ka mmerer had been 
fo ll owed each time b ra pidl y growing recurrences; tox ins (Tracy X) 
g iven fo r <Jth recurrence ; 2 ma ll masses then excised ; a final mall 
recurrence , ra r emoved ; toxin continued by famil y ph ys icia n ; no 
furth er recurrence; well 1931. (29, 42). 25 

22. Coley: E. i\f. A., ma le, ,igcd 46; 12/ 10 / 07 ; recurrent mixed ce ll sa r-
orna tri ceps muscle ; on. ct 9 / 07; xci ion 10 / 07; prompt recurrence; 

removed 11 / 07 ; tox ins (Tracy XI) for three week, did no t prevent 
sc o nd recurrence; la rger doses, some into tumor, ca u · d ma rked re
gr s io n, softening ; necroti c tumor evacua ted; toxins re urn ed for 3 
weeks: a nother r ecurre nce deve lo ped ; not o ntro lled ; bo ulder joint 
a mputa tio n : no furth er recur rence; di ed chronic nephritis a nd uremia 
6 / 2 1/ 13. (2,4 1,42, 73,ll0b). 6 

23 . G reen : J. i\fcG. , male, aged 3 1, 7 / 21 / 0 ; recurrent ulcerated myxo
arcoma o f the dor a l ri ght wri t, in volving uln a : on c t I / 07 ; enu
lca tio n 12 / 15 / 07; prompt re urr nee, u lcera ted ; toxins (XI) d ,i il y 

into wmor for on e week; no ffcct ; a mputation a t elbow 2/ 1/ 08 ; 
furth er tox in for fo ur mo nth ; no further recurrence of the arcoma; 
develo ped ca rcin o ma o f to mach, ca using cl a th 5 / 26 / 23. (2, 5'1a, 71a). 17 

24. L u tman : .J. S. K., m a le, aged 17, 2 / 0 ; ix time recurrent sarcoma 
nasoph a rynx; o n ct J 906; six operat ions; remova l difT-i cult each time 
and ra pid recurrence fo llowed each opera ti on ; LOx in g ive n three 
mo n th for ix th recurrence (Trac XI); tu mor then removed suro- ica lly 
with liul c difT-iculty (had becom necro ti c fro m tox in ); no furth er 
recurrence : in excellent h ealth 1/ 9 / 58. (29, 41, 1). 51 
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25. Oliver: Female adult, 4 / 29 / 09; twi ce re u1-rent pinclle-cell ar oma 
left axilla, upracla\·icular meta ta e ; on et elate not given: three 

operation , 2/07, 1 / 09 and ·1/ 09; 30 do wxin (Trac Xl) in three 
month ; meta LaLic ma c rea ppeared after third op ration and were 
pre cnt when toxin begun, but di appeared four week aft r toxin 
LOppcd; no further recurrcnc ; alive 10 / 11. ( -la). 5 

26. Barn e : B. i\L, femal e, aged 12 ; 3/ 20 / 10; recurrent mall pindl cell 
aroma of mu clc and fibrou ti sue over upper end of humcru ; 

on t 9/08; exci ion l / 30/ 09; r currcn c; 2nd cxci ion 2/6/ 10 : toxin 
begun six weeks later (Tracy Xl); developed t phoid f vcr; 2nd rccur
rcnc developed, of I · rapid gTowth ; exc ised 11 / 17 / 10; toxins re
sumed; furth r mall re urrencc or I rapid growth; fifth cxci ·io11 
7 / 3/ ll; toxin ontinu cl with interval of re t through part o( 1912, 
or about Lwo car ; no I unh r rccurr n c until 2/ 16; ·xci ion; further 
coxin : patient married, had I child; later clcvc lopccl pulmonary tub r
culo is, al o severe pneumonia; dea th 3/ 19, appar ntl · due to wbcr-
ulo i ; no further re urrenc of arcoma. 10 ½ 

27. Coley : i\rrs. IL\\ ., female, aged 25, 3/·1/ 12: ex tcn iv recurrent fibro-
arcoma rio·ht arm, apparent ly of fa cia l origin , beginning to involve 

perio teum of humcru ; on ct --1 / 09; removed urgicall 11 / IO ; ra1 id 
recurrence 7" long invol ing ¼ of circumference of arm co nsiderab le 
limitation of motion at elbow; toxin (Tra y XI) into tumor a nd both 
arms and both pectoral reg ion ; continued by famil phy ici ·1n; total 
duration about 20 month ; growth rcgTc eel; n further r currencc; 
ali e and well I 91 . (29, 73). 9 

28. Coi<'y ~ [11rray: i\rr. 0. , ., female , aged ·13 , 3 / 11 : recurrent pinclle
cell arcoma f the parotid ; on et pring 1909: cxci . ion 6 / 09 ; x-ra 
therapy given July, Augu t, 1909; re urrcnce upra lavicula,· a nd ccrvi-
al lymphaclcnopath : toxin . (Tra Xl and XI F) given 8 or 9 months 

with interval of rest; ompl tc recovery; no furth er rccurr nee. ,\li ve 
and well next '17 year ; cliccl acute auri ular fibrilation 3/ 22 / 5fi, al 
90 carsofagc,4 ycarsa(Leronsct. (29, ,IJ, I). 47 

29. Buteau: \\ . K. , ., male, ag ·cl '17, 10 / 3/ 13: recurrent large round ell 
arcoma poplitca l reg ion; on ct 9 / 15/ 12: in i ion, drainag 10/3 1/12; 

amputation l I / 13: recurrence in tump: dcbrid ·mcnt: toxin (Trac 
XI) for nine month with intcr\'al ol re L: tump broke down agai n 
arl in 191 and "·a inci eel; toxin . r urned 4 / 1 ; g i en another 
•car; no further recurrence: died 5/ 21 / 3" of chronic m •ocarcliti. 

(2, 81). 23½ 

30. Coley: R . N. G., male, aged 2, 1/ 10 / 18; recurrent myxosa rco111a 
(n urogen ic) ca lf of leg; on ct ea rl J91G; cxci ion, recurrence two 
year later; r moved with gr al diffi ulty when 3" by 5" in ii'. ·; cxtcn-
i c wound fulgurated ; toxin (Tracy Xl) . tarted on third post-o pera

tive day; given intramu ularl for nine month , marked febrile re
action, chill ; no furth r recurrence; married, had thr childr n; 
well next 27 year. Died carcinoma of pro tate 9/ 5/--15. (2, 73, 1). 29 
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31. Coley: J. t. A , male, aged 57, JO/ I / 19; thri ce recurrent n urogcni c 
ar coma 0cxor su rface l ft fo rea rm ; on et fa ll 1916; pri mar exci eel ; 

recurred locally in nine month ; aga in exci eel ; 2nd rccurr nee in 9 
monLh ; was a l o size of walnut wh n removed; third re urrcncc; 20 
x-ray trca Lmcnts J an. Lo O t., 1919; cxploraLOr I operat ion ; tox ins 
(Tracy XI): 23 in 3,1 clay ; radium pack treatmen t (8,250 rn ch.) : bare 
tube radium insert cl ; omc ligh t improvcmcm : amp utaLion at u pper 
Lhi rd humcro u ; po L-operativc infcCL ion, d ra in age for fi v wee k : 
fu rther toxins for tw month ; no further recurrence; d ied rn 1ocard it i , 
ch ro ni c ncphriLis, influc111.a, 2 / 10 / 29. ('Jl , 73). J 3 

32. Ochsn er: M ale, aged 10, 19 17 ; recurren t arcoma antrum; da le o[ 
on c l no t given ; pr im ary Lumor removed surgi all y in caulc; recur
rence; progno i pract ica ll y hopclcs ; cconcl opera ti on : tox in (Parke 
Davis XII ) [cw month ; no further recurrence; in good h ea lth 1932 . 
(8 1). 15 

33 . Och ner: E. H ., male, aged 1 , J / 13/ 18: mall round cell arcoma left 
breas t; r current in upper angle o( car over pc toralis major; on ct 
1 / 15; primary removed 7 / 15; recurred two yea r la ter; 2nd opcra Lion 
l 1/ 23 / 17; tox in (Parke D avi Xlll ) inLramu cularly above left brea t 
a nd in le ft arm ; no further r currcn c; in good health 1955. ( l ). 40 

34. Coley: E. R ., ma le, ag d 44; rccurr nt ro und e ll arco rn a left thumb; 
on ct 6/2 1.; primar growth izc chcrr tone removed surg ica ll y 
10 / 17/ 2 1; a rnputa Li o n prox imal ph alanx 10/24/2 1; rccurr nee in po -
Lcrior and metaca rpa l bone; toxin · (XIII) for ix month ; rccu1-.- nt 
tumor rcgrcs eel comp! Lely; no [unhcr rccurren e; 1942 or 1943 devel
oped a r inoma torn ach ; operation 8/ 21/43 in ?\Ia acbusc tt ; died 
pos t-op ra tive ho k. (2, 41, 81). 22 

35. Grey Turner: ?\I . I. ., female, aged 13; recu rrent alveo lar arcoma 
va tu cx tcrnu muscle r ight thigh ; on ct a l out 10 / l / 20; size of la rge 
ora nge when fir t widely exci ed ; tox in a fter opcrati n (onl y 2 doses : 
¼ and ½ min im); rapidl y growing loca l recurre nce I l / 22; cx Lcnsivc 
remova l tumor 5" x 8" in diamcLcr, 12/ 19/ 22; wx ins (P·trkc Dav i 
-' Ill ), 15 doc in 7 weeks; excell ent recovery; no further recurrence; 
a li,·c and we ll /56. ( I). 36 
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.. \ E 13: l) ifl~11,, ,i, : l' ihro,a1roma in the right ino-11inal 1<'1!ion. <1mf11mcd '" 1111tro c-opi 
t·,a;nin a tio11 '" Dr. l imotll\ I.ea n of l~1f1s \J cdic-al ,hool. Bo,ton. \l a,, .. w ho 
ll'fmrtc:l : .. Interlacing h11ndle, of clong.11cd cell " ho,c c, toplas111 ,tain, fain th . 
,ell i:uclei an· long. ma l and ,<: iu1lar. \ fc \\ mito t i hgur · were fou nd." 

P rei1io 11s Jiistory: i\Ir. J. i\ 1. , rC' ma lc, age ·I J. o f Bellow Fa ll , Verm nt. 
One i ter died or clia be tc . The famil · hi LOry \\'a o thcrwi ·c non-contributory. 
The pat ien t had 111 a le a a chi ld , but r 111 mbercd no o th er earl , ill nc . 
i\Ien c bega n at 13, a r gul a r 21-d ,iy yclc. The pa tient bulTcr cl from ga tric 
ul er during her a rl y twenti . . h marr ied a nd h ad two hildren, born when 
he wa 37 a nd -10 year. o f age. he had infiuc111a a nd pn C' umonia in M a rch 1922. 

On ct, hortl y thcreaft r h noted enlarged gla nd in the righ t groi n . 

11ro-c1)•: The incr a eel lo wl y in i,e . the ma b ing the i, o l a ma ll 
egg when rcmoYed a t o pera tion o n O ctober 3, J 922, b · D r. 'Br ien of Bellow 
Fa ll Vermo nt. The pa ti ent wa r r rrcd to Dr. \\ illia m B. olcy in Nov nib r, 
1922. Examination re ca lcd a recent ica trix in the righ t inguina l rcg i n a nd 
no pa lpab le adcnopath . The pati nt wa adm itted t i\ [cm r ial I fo p ita!. 

R adiation: R adium treatm ent. were the n g i\'cn . Th e d ·tai ls ar not avail
able but a uffi icnt amount wa adm in i tercel o that th pa t ient d id not men. tru
atc th rca ft r. 

T oxin Th era py: (Parke D a"i XIII) Injc tio n " . re begun a t i\Icm ri a l 
Ho pita ! in 1\'ovcmbcr , 1922, a nd were i\'cn d a il ' until h r di hargc h ome a 
week la te r. They w re gi\'cn intra mu cula rl ' a nd did no t p roduce an parti cul ar 
reaction except light rcvcr. AfLcr her return home they were o ntinued twice 
weekl b , the famil phy icia n fo r cvera l we k , produ ing pa inrul indura tion 
in both gluteal region . The final injection au cl a evcrc rea ti o n a nd chill , 
with a r vcr of 103° F. (The pa t i n t' norma l temperature wa 97 ° F). 

Clini a l Co urse : T he pa t ient made a complete re over . She remained 
well unti l J a nuary, 192 , when x-ra ' how cl a fi ll ing clef' ct in th e toma h . 

he h ad a ttack of c,· re pa in a t nig ht, con i tent with po ible ga tri ul er a nd 
al o v r pain in the elbow a nd from the kn down, a pparent) rhcuma LOid 
arthriti . B twe n 192 a nd 1953 th pat ient al o uffc:recl from h )p rte n ion 
a nd incligc tio n, a nd h ta tcd he had h ad an o pera tion for inu trOt) bl c " ·hi h 
wa u ce ful. On ,\pril J, 19"5, the patien t fe ll , breaking h r r ig h t w 1 i t. O n 

Ia , 5 195" h had a light e rebra l hemorr hage rro m wh i h he recover cl . 
t thi ' time ' the norma l wc'igh t \\'a 120 po und , the h ight - fee l 2 in che . In 

Octob r, 19"7, h had a h eart a u ack and within a few month a noth r one. J lcr 
m in d beca rn con[u ed, and he wa pl a cl in a nur ing home. , he wa la l 

traced o n June 2•1, 195 , w ith no Yiden e o f r currcn c, a t the ag o r 70 yea r . 
Thi wa 36 •car a rtC'r o n t o f th arcoma. 

R eferences: 4 1, I. 
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AS F. 16: Oiag11 osis: :'-f ixed spinclle-(ell and giant ell arcoma of the thigh. confirmed by 
miuoscopic exami nations I" Dr . . Douglas : m mer . J ame. ~lc\\ 'hort r , W illiam C. 
Clarke. J ames Ewing. and .\ . F. to u t. w ho reported it to be a '"h igh l)' pol}mor phic 
con nec ti ve tissue tumor:· 

Pre11iu 11 H istory: i\I. .-\ . .J., fema le, aged 30, of :\" ew York City. Th pa tient 's 
mother died of ca rcinoma of the brca t, a ma tern a l a unt o f a rcino ma f the 
colon, a pa tern al a unt of ca rcinoma o f the cndo metrium o r the uteru , prior to 
1927. The paticn t ' onl y i ter de clop cl adcnoca rcinoma f the br a t in 1957. 
There wa. no kno wn hi tor o f LUbcrcul o i , diabe te or a llergy in the fa mily. 
The pa ti ent' fa ther, g ra ndmo th er a nd aunt died o f orowiry occlusion, a nd a 
brother la ter a l o had a coronar ' o cl u io n. The pa ti ent had mea le a nd per
tus i as a hild . H er to n ii a nd adeno id were re mov d a t the ag of even, 
a nd aga in a t 26 beca u c o f " ma ny re throa t." The pat ien t fir t men trua t d 
a t the age o f ten, a regular 2 -da cycle, the period la ting ·ix or even cl ay . 

h e contracted mump a t th e age o f 23 yea r . he LUdicd medi inc a nd wa 
ta king h r intern hip in 1927 . In i\[ay, 1927, he wa injured while urf ba thing. 
he was thrown upon th beach I y a wave a nd rece ived a light injur to the 

posterio r surface of the thigh, mid-way between the hip a nd the knee. Onset, 
following thi injury a we lling deve loped whi h was th o ught to be a hcmato ma. 

11rgery: On Jun 20, 1927, a bio p y wa performed at the Bell vuc Hos• 
pita!. A week la ter the o ft fri a bl ma wa cxci ed . 

Conrnrren l f nfeclion: The fo llowing da , a . cvcrc ·ta ph lococcus in fcc ti n 
dcvc lo pccl in the opera ti ve wound . The pat ient ra n a tem pera ture up to 104° F. 
for nine day . Fo llo" ·ing thi infection the wound hea l d very lowly. 

R adiation : One radium pack trea tment wa then g iven a t M emorial Ho . 
pita] a t th e ugge tio n of Ewing and Duff . This ca u eel a evcre kin reaction 
but no perma nent kin ch a nge. (However, in 1946 the ir radi a ted skin wa 
ex i ·ed .) 

T oxin Th erapy : (Park Dav i XIII) Inj ectio n were begun by Dr. J. 
i\I recr a bo ut O cto ber J, 1927, a nd a to ta l o f 16 were g iven intra mu ula rl y 
in the nex t 60 day ·. Th m ax im um doc wa 10 minim ·, the max imum f bri lc 
r actio n wa 101 ° F., and hill o curred o n ix occa io n . 

Clin ica l Course: A recurren c cl cvclo pcd in November, 1927, while the 
toxin w re be ing admini tercel . On ?\o ember 22, 1927, this recurrent ma s 
wa · wid Jy cxci ed. 

Fu rth er T oxin Th erapy: Inj e tio n were re urned in J a nuary, 192 , and 
thi cour c wa given by the intraveno u route twice week! for a bout ix week , 
th initia l do being I / 20 minim. Each produced a good fe brile rea tion 
(u. ua ll 103° F.) and a chill. Aft r 12 inj ctio n were g iven they were stopped 
a th pa tient fo und it di ffi cult to keep up hc1· work a a n o b te tri a l re ident 
, hile continuing trea tment. 

Clin ica l Gou r e: There wa no further r currencc. The patient r mained 
in very good hea lth except for the fo llowing ·onditions during the next 25 years: 
he developed chick n pox in I 932 a t th e age of 35; she beca me ov rw ight in 

1939 - her weight being 175 pounds, h er height 5 fee t 5½ inches. During the 
next two ars he r clucecl in w ight to 120 by dieting. By 1947 she weighed 
13 whi h wa ma intained for five ea r . In 1944 a dil a tation a nd curettage wa 
p erform cl and a radia tio n menopa u e wa induced for mcnorrhagia due to 
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endomctri a l pol yps. In 1946 a thyroidcc to rn y was performed fo r a cys ti ade
norna . In 1953 and 1954 she h ad two very com ple te ch cku ps, incl udino- keleta l 
and chest x-rays, a nd " none o ( these showed a n y p a tho logy a idc fro m ~vha t o ne 
must expec t with increasing ears." During Aug·ust, l 954, a mal I basa l cell 
carcinoma was r moved from her for hea d. T he pa ti en t was la t seen in excellent 
h ealth on Jun e 25, 1958, 31 yea rs a fter o nse t o ( the sarcoma. 

R eferen ce: 81. 

SERIES D : OPERABLE F !LURES 

The fo ll owing 14 case a re th e o nl y known pa ti ents with opera bl e a r
coma of the soft tis ucs that were u n u cc sfull y trea tcd by Coley's toxins 
g iven before or a[tcr op ration. The first 7 were primary, th e la t seven recur
rent when th e toxins were begun. inc o f th sc case al so had co nsidera bl e 
radi a tion. (BibliooTaphy reference number fo ll ow each case abstract.) 

Period of 
11 1 ,ival 

l. Green: T. J. G., male, aged 24, 2 / 10 / 08; round e ll arcom a left arm 
above elbo,v; o nset 6/07 ; excision 2 / 8 / 08; a mputation r fu ·eel; toxins 
(Tracy XI ): small doc intramu cula rl y thri ce wee k! fo r 7 week ; 
slight febri le r eactions; recurrence in e lbow jo in t; sho ulder jo int ampu
ta tion advised, fin all y per fo rmed ; dea th 2 / 1/ 09: Ji tee! a · due to " phthi-
sis, p os t-opera ti ve condition for sa rcoma ." (2, 54, 7 Ja) . 20 mos. 

2. Calkins: N. 0 ., male, aged 20, 9 / 10 / 11 ; la rge po lyh edra l cell sa rcoma 
thigh ; foo tba ll injury 9 / JO ; o nse t th ereafter ; more ra pid growth 6 / I / 11 ; 
o teopa thy ("m a aged a nd kn ea ded it thoro ughl y"): cx plorator in ci
sion 9/1 l ; hip-jo int amputa tion 8 / 28 / 11 : tox ins (Tracy XI ) almos t 
steadil y for 12 mo nth , then a t mo nth I in tcr val [o r a no th er 6 111 0 11 th s; 
onl y mild reactions produced ; re umcd , o rk; lived o n restri cted veg '· 
ta ria n diet ; subacu tc pleuri y right Jung 2 / 1/ 13; dea th 10/ 7/1 3, appar-
entl y due to pulmonary meta ta cs . (41). 3 

3. Coley : D S., mal e, aged 27, I 1/ 11 / 20; round cell sarcoma soft tiss ues 
o ver tibia; o nse t 3 / 20; bi o p y 11 / 20; tox ins (Tracy XI) combin ed with 
radium p ack (10,000 mch .): 17 inj ectio n in 45 day; some febril e re
actio ns to 103° F. to 104° F.; severa l sinuses dra ined; compl e te regres
sio n ; toxins continued twi ce weekl y anoth er m omh : ga ined weight, 
symptom free 1/ 19/2 1; pulmonary m tas tascs, death 6/2 / 21. (4 1, 73, 
81) . l ½ 

4. Coley : l'vI. B. , m ale, aged l 9, 12 / 21 / 20 ; fibrosa rcoma or neurogcn ic 
sarcoma o (t ti ssues over r adiu , eroding bone; o nse t 9 / 20; tox ins, 3½ 
months (Tracy XI and Parke Davi Xlll) intramuscul a rl y; cir~um(cr-
of tumor decrca eel l 1;; inchc in first 2 week ; ex ploratory 111c1s1011 
l /5/21 ; 3 radium packs (3 1,400 mch .); disease c? ntro lledtempor '.1ril y; 
la ter g iven further radium by BJ ooclgood ·witho ut eff ect ; ax1ll;.iry 
me tastases 4 / 22; pulmonary m etastases; d ea th 5 / 1 / 23 . (29, 35, t 3) . 2¾ 

5. A rmstrong: ] M. T., m ale, aged 80, ~/ 27 / 20; fibro ·a rcoma musc_lcs 
forearm; da te of onse t not g iven ; prehm111 a ry x-ra_y therap y;_ to~111s 
(Parke D av is XIII); given with further x-ray a nd radium ; 38 JJ1J ecu o ns 
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Period of 
. ·urvival 

in 65 cl a ; li.tLl c or no react ion except wh en g iven in to ce ntra l vascular 
p art o[ tumor; tumor in r a cd tcadily in i,:c; con ·icl crablc pain: 
amputation 6/ 29 / 20 (growth brea king clown ); H more inj ect ions, o nl y 
I ma rked react ion: pulmon a ry meta ta cs 12/ 20; death 2· 21. (l l , 1). 

6. Coley: _ I. ., mal e, aged 77, l I / 19/ 21; di IT use round ce ll sa rcoma, 
po.s ibl lyrnpho a rcoma or lipo a rcoma chc t wa ll , invo lving 9th, 10th 
r ib a nd pleura; on c t 3/2 1; ex plora tory operat io n I l / II / 2 1; tumor 
izc of h alf a n orange round : cap ulc tore, [rec hemorrhage, pneurno

thornx: I 1adi um pack (8, 159 rn ch .); tox ins (XllI), 7 dose in a bout 3 
week ; complete cli ni cal rcgrc ion, in xcc ll ent hea lth 7 / 7 / 22: a nother 
radium pa k given (3,073 mch); cl vc lo pcd metas ta s ches t, a bdomen 
a nd brain ; dea th 9/ 18/ 23. (73, 81). 2½ 

7. i\fa)'O Clinic: .J. F. M., mal , ag cl 17; reticulum cell sa rcoma (Grade 
JV) invo lving planter fa cia a nd mu cl right foot in long itudin al arch 
r g io n, without bon e inv lvcm nt ; in ci io nal biop ·y, amputa tion; 
Toxin (XIV) intraveno usly; JO in a bout 12 da , reaction to 104° F.; 
meta tases in right gro in a nd left a pula apparent l month a rtcr la t 
doe; 6 more intravc nou inj ection o- iven, cvcrc reactio n ; x-ray to 
groin, ca pular r g io n, m diastinum, pelvis, left sh ould r, to meta tatic 
le ions; 29 trea tments in a ll; ge neralized metasta cs th crea (tcr: furth er 
ext nsivc x-ray, blood tran fu io n ; dea th 1 year after onset . (72) . 1 

8. Coley: \ . G., male, aged 43, 5 / 30/ 96; nrice recurrent pindle cell 
sa r oma right gl utea l region, m ta tasc ingu inal glands; onset, 5/94; 
growth izc of fist removed at operat io n 7 / 8 / 95; re urrencc; 2nd opera
ation; aga in re urrcd ; ma s 6 x 4 in ches; considerab le edema ntire 
limb; a t 3rd operation 5 / 27 / 96 entire ma remov cl, inguin al meta
sta cs a l. o removed ; toxin (Bu xton VI): 17 inj ect ion in 38 day ; no 
marked rca tion ; con ·id ra b lc diminution in swcJl ing o( limb, pain 
de rca cd: a bl e to wa lk ; recurrence 4 / 97; tox in r urned for 3 weeks ; 
o l l icatr ix then ex i eel; no ev idence o( di case; aga in recurrence, 
dea th . (73). 4 

9. An bac/1: Mr. L., female, aged 35, 2/ 20 / 20; 4 time recurrent pindle 
ce ll arcoma mu cl an d fa cia over sacroiliac jo int; on e t prior to 
6/ l ; ex i ion 6/ 6/ 1 ; recurrence removed 9/ 11 / 18; thoroug h cour e 
x-ray; aga in Jo a l recurrence; 3rd operation / 12 / 19; radium a nd 
furth r x-ra ; 4th op rat ion 12/ 9/ 20 left ga ping wound: toxin (Tracy 

I) intram u cul arly intermittently for -10 ,\·eek . No marked re-
a tion , no effect; dea th 7 / 20. (4 l , 81). 2 

l 0. . tewar/ : R . G., rn al , aged 27, 2 / 25 / 09; recurr n t round cell arcoma 
p oa mu de involving 3 in ch area of inner ta ble of ilium ; o nset 4/ 09; 
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urg ica l removal 8 / J 5/ 0 ; r u rrcncc; x-ra therapy ery second da y; 
dcvclopecl er ipclas I l / 08, rnu ing arrc t of growth: toxin (Parke 
Dav i ' II): ubcuta nco u inj ection ; no reaction ; tox in (Tra y XI): 
onJ , J dcc icled reaction; to tal dura tion 1 week ; comp ! t rcgr ion 
in 3 momh ; gained 40 p und ; well 7 month , further rapid rccur-
r nee; death 1910. (·11, 102). 2 



Pniod of 
urvival 

II. H armer: G. P. C., male, aged 3-t, 2/ 21/ 11 ; thri c recurrent fibro
sarcoma paroticl; on ct umrncr 1910: ex i ion 10/ 10: r currcnc in 
2 mont.h ; 2nd operation; 3 do e toxin therea fter (Parke Davi Xll); 
no reaction ; 2nd recurrence 6 mo . Ja l r ; paraJy i ri g.ht iclc face, 
right eyelid ; 3rd operation; further toxin ad vi . eel: not g iven a I atient 
felt he mu L rewrn to work a t once: 3rd recurrence; tox in [or 2 mo. in 
0. P. D. ; good reaction ; ma aJmo t com1 etely di "PP arecl in 6 
week; again recurred; no further Lr a tment ; dea th 5/ 15/ 12. (5 , 
71a). 22 mos. 

12. Coley: l. A. , mal e, aged 37, 2/ 10 / 20; four time recurrent ncurogeni c 
arcoma l o-; onset late 1914; primary removed in two operation : recur

rence: 3rd operation; 23 x-ray trcatmem in 1919: no regrc ion, ca u eel 
deep radiation ulcer 2½" x 3" wide, marked kin damage: fourth oper
ation (biops on! •): toxin (Tracy J): 31 intram u cul ar inj c tion in 
49 clay, no marked reaction : radium pack tr aunent to talling 23,6 7 
m ch ., 2/ 14 / 20 to 4/20; biop y 2/24/20 hmrccl xtcn ivc fibro i ome 
n ea·o i ; di ca c involved tibia by 4 / 5/ 20; amputation 4/2 /20: pot
opcrativ toxin ; total dura tion about 8 month : free [rom l'urth r 
recurrence, in excellent healtJ1 , ga ined a lot of weight; diet cl , lost 10 
pound ; th en develop d pulmonar • ymptom ; h mopty i : pulmonary 
meta Lases?; cl a th 10 / 5/ 33. (73, l ). 19 

13. Coley : F. R., ma le, aged 2-J, 8 / 22 f'2.4: twi ce recurrent ncurogeni c 
arcoma right forearm (brachiopl xu muscl ); on t 8 / 23; 2 operation 

follow cl by prompt recurr nc ; 2nd recurrence untrea t cl; wound 
gaping; toxin (Parke Dav i XIII) on! 1 7 imratum ra l inj ections in 
16 clay ; tumor oftened and cl crea ed one in h after l L doe; became 
more ir um cribed ; amputation 9/ 10 / 24; no furtJ1 er toxins; difiu 
pulmonary meta ta c; dea th 1/ 31/ 27. (73). 4½ 

14. Coley & Crandall : i\fr. F. K., female aged ,Jo, 5/ I / 29; r urrcnt 
cxten ivc neurogeni c arcoma l ft thigh; on c t 12 / 26; during her 2nd 
pregnancy 1928, tumor increa eel much more rapidl y; primar removed 
urgicaJI , when ize of gra pefruit: re urred (22 cm. in leng th ); x-ray 

tJ1erapy ; toxin (Parke Davi XIII) inu·avenou ly, 5 do e : definite 
regrc ion; radium packs (2 ,000 mch.); further to ' ins, inu·av n
ou Jy ; 50% rcgre ion evident in four we k ; radium pa ck (45,000 
mch.); toxin intrarnu cularl and a few intravenous] ; radiation ulcer 
6 x 3 cm. po terior left thigh; another radium pack: furth er x-ray 
thera1 ; omc light improvement; inguin al, abdominal a nd appar-
ent! , Juno- meta ta c; dea th 3/ 30/ 30. (4 1, 73). 3¾ 
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ERIE. D. DETAILED HI TORY 

CJ\ SE 12: Din{!.11nsis: ·1 wicc rcrnrrent nc11roge11ic sarcoma o f the righ1 forearm (brachio 
plex11s musc le). confirmed b)' mi croscopic and i- -nt)' exa min a tion at i\lemorial 
Hospital. before and afte r amputa tio n (sec helo w). 

Previo us fl istmy: F. R. , male, aged 24, carpenter. The fam il y hi tor was 
ncga Livc for rnalignanc , Lubcrculo is or phili s. Th father h ad died of a thma 
complicated by a n accident. In the summer of 1922, th pat ient strain d his arm 
throwing a baseball. On ct, in Augu t 1923, a year a fter thi s injury, the arm 
began to swe ll but there wa no pain except " ·hen the arm was " tru k." The 
swelling was v ry hard. 

urge,)•: Examinat ion on admi sion to i\Iemoria l H osp ita l in r\ugu t, 1924, 
showed a n in cision on Lhe radial border of the right arm with packing. The 
wound was gaping and fell very h ard, especially above and b low the cen tral 
part; Lh c muscle felt tough and infiltrated. The clinical diagnos i of Dr. William 
B. Coley was "sarcoma of the soft parLs, no connect ion with bone," an d this was 
confirmed by x-ray exam in ation. 

T oxin Therapy : (Pa rke Dav i XIII) Inj ections were beg un by Coley on 
ugu t 22, 1921, th iniLia l dose being ½ minim, which produced a n immediate 

fcbr il reaction o( 105. ° F., imil ar to tha t which occu rs with a n intravenous 
injecLion, and 48 hour · laLcr the circum[crcn e of the arm had decreased one 
inch a nd the tumor was softer and mor circumscribed. H e was g iven a total 
of eve n inLratumoral inj ection in a p er iod of 16 clay, and the reactions were 
as follows: 105. 0

, 102°, 102.8 °, 101 °, J00. 3°, 103.6 °, 99.4-° F . The dose ranged 
from ½ to ½ minim. pparcntl y, Coley did not con icier that the improvement 
warrant cl further conservative trca Lment. 

S11rg;e1)1: mputation was therefore performed on September JO, 1924. "On 
section the brachio-radialis mu clc was found to be th e seat of a tumor mas con

j ting of fo ur nod ul es each 2 x 2 cm . in di ameter, soft on cction, pear ly gTay, 
and apparentl y conLinuou · with mu clc fibers .. . , peculiar in circumscription of 
the tumor ma ·c and in the highl y ce llul ar structure." 

Clinica l Cour e: The patient remain cl well for about two year and then 
deve loped diffu c pulmonar meta La cs . o further toxin were administered . 
Death occurred J anuary 31, 1927, 4½ years afte r onset. 

Comm en t: Note that the patholoo·i t ob crved a " peculiar circumscription 
of th tumor ma e ." Thi may have been a re ult oE the preliminar brief 
cour c of even intra tumora l injections. u ch case should receive inj ections 
after urgcry as well a before it, in order to produce permanent results. 
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S r..IMARY AND ONCL IO~. 

An analysis of Lhe factor involved in the trea tment o[ inoperabl e and oper
able arcoma of the oft ti uc excluding lympho arcoma, with toxin therapy 
(Coley toxins) has been made. 

The factors that may influence progno i in asc tr ated with tox in therapy 
have been di cu sec!. The most important fa cto r seem to be the type of tox in that 
wa u ed. In some ca e, onl a "·cak prepara ti on wa ava il abl at th e time the 
pa tient wa trea ted. factor of a lmo t equal importa nce i th e duration of the 
trea tment with the toxin, pccia ll y in th e inoperabl e ca c. There wcr a f w 
succcs e with a weak toxin, i[ thi s was ;ulmini ·tercel per istentl y. Th majority 
of the successful patients h ad inj e tion CYer , 2-1 LO ·I ho ur during the early 
part of the treatment. 

great cl al of x-ra or radium thcrap , 11·a found to h ave been ad mini tcrcd, 
usua lly prior to toxin th erapy, in many o f th pati m o n. ider cl a failure. 

The highe t pcrccntag o[ uccc. ful r ult o cu rred in pati cm th at h ad a 
bri k react ion, chill and high lever, 102° - 105° F., following a toxin inj ection. 
Re ult were o[ten atisfactory if inj ection were g iven in or near the growth. 
At the present time, 11·c bcli vc that intravenous inj e tion , a lone or combined 
with a few g iven in or near the growth when accc ible, are the mo L c[cctiv . 
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APPENDIX 

INOPERABLE .' ,\RCO:\IA 01' THE OFT TIS. E 

. \ NALY I\ OF 1 II F 70 .'1 ·ccE::n•1. C "F : .'FRIF ,\ . 
(Ca5c: ab tract will be found on pp. 12-26) 

Stage of tlie Di ea e wlien Toxins were be<nm: 

Primary inopera ble: 31 a e (#1, 3, 4, 8, 11 , 14, 15, 18, 20, 2-, 27, 28, 30, 36, 
37, 45, 4G, 47, 48, 51, 52, 53, 54, 55, 5G, 60, 6 1, (i2, 63, 6G, fi7) . 

Recurrent inoperable: 32 ca e · 
ix time-: I a e (#47) 

thrice: 5 ca. e. (#6, 9, 22, 33, 3-1) 
twice: - a e (#2 10, 16, 23, ·1-1) 
once: 21 ca e (# 1, 7, 12, 13, 17, 19, 21, 23, 29, 31, 35 ,3, 39, 41, 42, 57, 

5 , -9, 69) 
f ta ta e Pre ent: ca e· (# 16, 20, ·10, ·H, 60, 6-1, 65, 70) 
achexia Pre ent, or G neral Condition Poor: 20 a. e (# 1, 3, ·I, 5, 7, 13, 

23, 34, 39, ·10, 4 1, 4·1, 48, 50, 52, 53, 54, 57, 63, 67) 
(Two were term in a l: #50, 67) 

Concurrent Pregnancy: l case, (#12 went on to normal confin ment) 
on urrent Bright' Di ea ·e: I ca e (#30, patient recovered) 

Other Treatm en t Given Prior lo Toxins: 

Radiation: 7 a e 
#33: ·everal cour e x-ra): died x-ra' cancer 50 )Car later 

42: bric[ our e x-ra · cau ed ·,· re dermatiti 
65: l x-ray treatm nt 
67: radium x-ray (a large amount, didn't ontrol it) 
68: x-ray (8500 r., rn us d com plete regressi 11 ) 
69: x-ra (did not prevent or comrol recurrenc ) 
70: x-ra , (no apparent benefit) 

. urge1y Biop · and/or exploration: 32 a e (#1, 3, -1, 5, , JI, 14, 15, 17, 
I , 20, r, 27, 2 , 30, 32, 36, 37, 13, 44, 49, 50, 51, 52, 53, 54, 56, 61, 
63, 66, 6 , 70) 

[n omplctc ,·emo,·,tl : 12 ca~e (#6, 19, 23, 2--l , 21, 33, 40, •F, 46, 47, 60, 62) 
?IIore than one: operation: 17 ca e · (#2, 5, 6, 7, 9, 10, 16, 19, 22, 23, 24, 

3Z 33, 31, 35,-17 69) 

Untreated: 
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Primary inoperab l : l ca e (#·I ) 
R urrent or meta tatic (primary r moved): 22 ca e (#7, 12, 13, 16, 21, 22, 

23, 26, 31, 3-1, 3-, 3, 39, 41, 42. 5-, 57, 5, 59, 61, 65) 



Treatment ,iven During Toxin Th era py: 
Radiation : 2 ca ' (#32: few x-ra treauncnL ; #33 : x-ray, mo tly gi\' n prior 

LO lOXin) 
Eva uation Necrotic Tumor Ti ·su : 7 cas (# 8, 15, 17, 30, 0JG, ,J8, 57) 

Treatment Given After Toxin Therapy: 
Radiation: 2 a c (#2 : 136 x-ray tr a 1111cnts in 2 n1onth · final! controlled 

di ca : dc\'c lop cl x-ra carcinoma omc year Jal ·r, not fatal, ali\'c 57 
year after on ct . arcoma: #67: x-ra ·, cau eel ome rcgr ion, although 
both x-ra} c· radium given prior to to:-..in cau eel no benefit. 

urgcry: R main. of gro\\·th ex i. cd: I a c (#3-J) 
car ti ue or fibrous troma cxc i cd: 3 ca e (# 10, 13, 22) 

Amputation: I c-1 c: (#6) 
Plasti op ration: 1 case (# 9) 

R ecurre11Cf' or i\[ctnstnscs Deve loped During or Shortly tlftl'r Toxin Therapy 
TVith Complete R egr<' sion Following Furth er Toxins: 10 ca ·cs: (#6. 11 , 23, 39, 

41, 5G, 57, 65, 66, 67) 

Tum or 011/inued lo lfrgres After T o xins ll'ne topped: 7 ca 
56, 63, 6-1) 

(#1, 3, 5 7, 

.\lalig11nncy /)estro •ed, Fibrou.1 . tro,na R e,naint•d: 2 ca (# 7, 5-l) 

Fnd R esult~: 
Complete R cgrcs~ ion Apparentl y Due to Toxins, Traced --62 }rs.: 65 ca cs. 
Complete R egre:s ion :\ppar ntl Du · to Toxins, Traced ·I 1ca rs: 3 ciscs (#8, 

30, ·15) 
Control of Di. ea c Due i\fo1·c Lo Radiation than Toxins: 2 ca c (# 28, G ) 

Other forms of cancn dl'rieloping • to ·o y<'ars Inter: IO rn:c 
# 27: carcinoma of liver, 2-J -r. aft r on Cl of aroma. 
#33: x-ra · carcinoma. 20 y ar after on ct arcoma: repeated urg ry, 

finally boulder di . arti ulation : al o bron hiogeni car inoma 
(hcav mokcr) : dea th 50 yr . after on et ar oma. 

#4 0: car inoma in lumbar region at itc form r arcoma, 37 y ar after 
onset. 

# 119: arcinoma of tomach 20 yea r after ons t of sarcoma, caused death 
general carcinomatosis in about I year. 

#55 : cp ithcl ioma of hard palate 5 'l .. . after on L sarcoma of naris, 
11perior maxilla: not controlled b) radium, dea th 9 )I" . alter on ct 
ar orna. 

Xot e: The abo \·e 5 patient di ed of th e ir econd neopla m. the lollo"·ing 5 did no t: 
# 2: e pithe lioma neck. 59 'Car\ a flc r on ct arcoma 
# 15: ba al c II pithelioma no c, 45 year later 
#2 : carcinoma abdominal wall, multiple, about ,r. after on~ t ar-

corna; c. i ion . Ali c, fair! well 57 yr. after on et ar oma. 
# 50: multipl ul rinc fibroids 15 car · ·1fter onset sarcoma of kidn y, 

panh t r ctom ; ali 46 year · after on t . arcoma. 
# 70 : malignant melanoma 11 yr. alter on. t of h e mangiocndothelio

mata ; cxci ional biop 
In non of the above pati nt \ a toxin therap admini tercel for the one! 
form of n eopla m . 
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Death J)uc to Condition Other Than Cancer: 19 ca e 
#5 1: pneumonia, influen,a. 
# 15: broncho-pn umonia. al o had anerio clero i. 
#29: pulmonary tubercu lo i . 
#26: h rpe, invo lving Ga erian ganglion. 
# 24 and 25: hemorrhag due to gas tri c or duodenal ulcer. 
1123 : "u nrelated causes" 
# l , 2, 3, 7, 15, 3 1, 39, 41, •JG, 47, 49, 56 : ard iovascular disease (12 cases) 

Alive, .Vol T oo Well: 3 ca e 
#~O: en ile debilit , 46 year later 
#5-1: hyperten ion, 43 year later 
#57: ulcerative oliti, ·15 y ar la ter 

Alive and in Good 1/ealth when lat traced -I to 62 years after on et : 43 ca e 
·I, 5, 6, , 9, 10, 11 , 12, 13, 1-l, 17, I , 19, 20, 21, 22, 25, 26, 30, 32, 36, 
37, 3 , 42, 43, ,] ,J , 45, 48, 52, 3, 58, 59, 60, 61, 62, 63, 64 , 65, 66, 67, 68, 69, 70. 

L\' OPER ,\ BLE SARCOl\I. OF THE OFT TI UE 

,-\.'.-/,\LY. 1 OF ERIE B, 67 FAIL RE 

( ' c T able I, p. 3 ) 

Stage of the Di ea e when T oxins were begun: 
Primary inoperable : 15 a (#3, 6, 17, 18, 19, 24, 27, 37, 38, 4 1, 46, 47, 51, 

53, 56) 

R ecurrent: 31 cases 
1 ev n time (#7) 
3 five tim (#1, 1 J, 21) 
5 thrice (#·I, 12, 45, 4 49) 
19 once (#5, IO, 13, 11 , 15, 16, 22, 26, 34, 36, 37, 4 1, 43, 44 55, 59, 62, 

65, 67) 

i\Iultiple Primar ·: 1 ca e (#30) 

Meta ta e Pre cnt: 21 ca e (# 1, 2, 3, 9, JO, 12, 13, 21, 28, 30, 33, 37, 42, 52, 
54,57,59,60,61,65,66,67) 

Terminal: 14 ca e (# 6, 9, 10, 14, 17, 20, 37, 40, 60, 63, 64, 65, 66, 67) 
Ca hexia Pre ent or General Condition Poor: 11 ca e (#15, 24, 25, 30, 34, 

46, 52, 54, 55, 62, 63) 

Other Treatment Given Prior to T oxins: 

6 

Radiation: IO a e 

#40: x-ra , - ineffective 
#-l6: x-ra (twice we kl y ·J ½ month ; tumor doubl ed in iz ) 
#59: x-ra (ab olutcly no benefit) 
# 56: radium (gold needle); dia thermy, fulgurations (temporary benefit) 
# 57: x-ny following ex i ion did not prevent recurrence 
# 5 : x-ra , (46); recurrence increa ed rapidly during treatment 



#61: radium pack (8000 mch.) x-ray ('1) gi ,·en 12 day after toxin - no 
decrea in ize during I.his radiation 

#63 : x-ray, radium - eemed to ao·gravate the condition 
#64: x-ray (nn ny courses), also radium (5) over 15 month period: did 

not prevent recurrence, destroyed eye, lashe, brow. 
# 65: x-ra 1 (nnny cour s to vari u metastatic area totalling 32,024 r.), 

patient' natural re i tance t0 hi neopla m " ·a remarkably high 
(died ½ years al°Ler on et), an unu ual ca e. 

#66 : x-ray (-!3 l l r.), radium (1100 mch.), er ea e not controlled 

Surge1y: 
# 7: ix operation 
# 1, 11, 21: five operat ion 
#8, 20: "great many," " veral operation " 
7 three operations (# 20, 31, 33, 35, 45, 49, 56) 

JO two op ration · (#4, 23, 25, 35, 40, 42, 59, 62, 63, 67) 
11 primary r moved u ually completely, recurren or meta ta e un-

treated or irradiated: (#2, JO, 26, 29, 34, 36, 40 - recurrence explored, 
43, 44, 55, 57, 64) 

7 incompl te removal of primary: (#5, 13 19, 31. ·11, -18, 65) 
11 explorative and/or biop. ' : (#6, 2 , 30, 3-l, 37, 3 , ·16, 47, 50, 52, 54) 
3 amputation (#2 31, 33) 
1 electro) , tic need) (#U) 

Other Treatment Given Durin u or After Toxin Therapy: 
Radiation: 10 cases 

#2 1: x-ray for 6 weeks after 2 cour e toxins, complete regre sion 
# 23: x-ra (5) about 2 week afler toxin begun aused very rapid in

crea e in QTO" th 
# 25: x-ra , thrice week] during, often ame da a toxin , ver rapid 

improvement 
#28: x-ra (30), 5 week after toxins 
#3 1: 32 x-ray after ulcer healed, during toxin 
#33: x-ray, 5 weekly (begun 1 week after toxin given); little improve

ment 
#54: radium packs (5) between 1st and second course toxins, marked 

improvement before and after radiation; then sudden death clue 
to hemorrhage 

# 55: x-ray (3) before; radium packs (2) during toxin 
# 63: (x-ra before): rad ium pack after (48,000 mch.), lot ground rapidly, 

much radiation ickne s. 

urger : 
3 external carotid tied (#19, 21, 23) 
1 drainage e tabli heel urgically (#20) 
1 surgical removal (3rd operation, tumor much Jc va cular than before: 

#35) 
2 incomplet removal (#1, 9) 
1 metastases, primary removed at 2 operations 2 weeks after toxins (#9) 
l cicatrix removed after 2nd cour e of t0xins (no vidence of tumor: # I 3) 
1 neck di ection, after toxins (#44, died on the table) 
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Effects of Toxin Therapy: 
·omplete Regre ion: 9 a e 

# 7: potem toxin .J weeks, too rapid absorption necrotic tumor cau d 
per i tent nau ca . 

# 8: potent t0x ins 31/2 years int rmittently. 
# 12: potent toxins 3 111 nths, re urned briefly later. 
# 13: potent toxin 3 month, re urned after furth er recurrence, again 

regTessed. 
#22: potent toxin 2 months, re umcd after recurrence. 
#25: potent toxin 3 ur e , with x-ray; later weak toxin : total 1 year. 
#40: potent toxin 3 com e , a t fir t marked reaction , la ter no reaction 

(intram u cular). 
#62: wea ker product given dail at fir t intra mu ular and intratumoral; 

cotal 7 month . 

l ncomplete R egress ion: 28 cases 
# 1, 2 3, 4 (ma rked), 6, 16, 18, 19, 26, 28, 30, 31, 33, 35, 37 ,-17, 18, 49, 52, 
53, 54, 56, 57, 58, 59, GI , 63, 61, 67. 

T emporary Arre t of Growth: 9 a c 
# 11, 21, 3 1, 32, ·11, 43, 4-1, 46, 65 

~lark cl Pain R elief: 12 a e 
# 13, 15, 23, 2--l, 26, 28, 37, 1 1, 53, 59, 64, 67 

Cessa tion of H morrhages: I case (# 19) 

~ ccrosis or loughing of Tumor: 9 a e 
#6, 12 J.1, 15, I , 19, 29, 30, 3--1 

Little or No Appar nt Benefit: 12 ca e 

#5 : h ad onl 5 do 
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# 10: re urren e 11 b) I r- inche, axillary involvement, given intramu cu
larl remote from wmor. 

# 12: terminal, on ly 7 dos in the 15 days before ·he died. 
#20: probab le lung involvement, primary 5" x 8 11

, on ly 9 weeks (appe
tite remained cxc llcnt) 

#27: only 2 doe, di daft r 2nd do e g iven intra-abdominally. 
#30 : term ina l. mulLiplc primarie , meta ta e , an erio clcro i , chronic 

nephriti , onl , 21 do e weak product imo tumor . 
#33 : weak product gi en ix week , during x-ra 
#37: 21 in ·12 day in a terminal ca e 
#3 : onl 2 do e (child , aged 2) died 3 day after 2nd do e. 
#55: wea k product, cry mall do e intermitt ml after radium x-ray 
#60: weak product in terminal a c, 6 small do s 
#66 : terminal uterine, multiple metasta es (in shock); '1 doses, little 

reaction, died 3 days after la t dose. 



C o111 /Jlicalio11 : 

Death during or oon after toxin 

1 typhoid: #4 
5 b came cpti c: #5, 1-1, 26, 29, 30 (a ll prior to 190 l ) 
I n cro i, o llap e of tracheal wall: # 53 
2 necro i , hemorrhage: # 4.5, 54 
2 collap c (due to toxins?): #27, 38 
l radiation necro i : # 
l ur mia due to blocked ureter : # 67 

Toxemia due to ab orption large amount · necroti c tumor: 7 case 
#5, 6, 1·1-, 34 40, 43, 5,1. The c cas uggc t the need for c tablishing 
clra in ag urgi a lly or for incompl ·te removal of omc of th e tumor in 
such ca cs to avoid this problem. 

Lale urvival : 9 ca c 
In a certa in number of case it wou ld appear that the toxin prolonged the 
patient' !if be ond th ex pect cl urvi a l period. 

m xo ar oma # : about 21 ,car af ter toxin b gun (22 1r. after onset) 
tendon hea th # 12: about ,1 yea r aft r tox in begun (5 r. after on t) 
thigh, groin # 13: about 2 ca r after toxin begun (·I yr . af t r on ct) 
utcru , broad ligament # 15: a bout 6 y a r a fter tox in begun (6½ yrs. after 

on ct) 
thigh # 16: about 2 year · after toxin begun (2 1 yr . af ter on ct) 
n ck,meta ta c #2 1: about 2½year after toxin begun (15year after on et) 
arcoma ovai- # 22: ·1 ' ar after toxin begun (? yr . after onset) 
arcoma ch c " ·al l # 31: 6 year after toxin begun (9 yr . af ter on t) 

a ng io arcoma na opharynx # 42 : 5 yr. after tox ins begun (10 r . after on et) 
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