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E:\'D RE. ' LTS I:\' TESTJC: L. \R C.\:\' CER 
TREATED BY B.\CTERJ.\L TOXI:'\ Tl IER.\PY 

.\ . . \ :\IE. \ :'\ . OF E:'\I1.\:'\C:l:'\G 110:T RE. T:T.\ :\' 'E 

Tc Li ular Lumor~ are one of Lhe mo L common form of malignan ' in 
men aged 20 Lo 35 )Car of age. he appear LO be un ommon in Lhe negro 
race. The method of treatment in common u e are urgi al remo\·al when 
po ible, followed by irradiation, or when inoperable, irradiation alone. Fe"· 
seriou auempL have been mad LO enhan ce the nawral re i ·ta nce ol pa Li nLs 
" ·iLh testi cul ar ca ncer or other n oplasms. 

However, impre ive evidenc i acrnmulating which indi ate the impor­
tance of ho L re i ranee [actor and \1·e mu L now con icier "·h Lher there i a 
place for adj uvant thci-apy de ig11ed to timulaLc or protect the lo al and 
·y L mic re i tance of patiem o a to de troy incipient or in operable m Las­
tase\ al the tim of wrger and Lhus prevent recu rr n e or further spread of 
the di ea ·e in the highe t po ible per emage of ca e . 

For O\'er 15 year!> we have b n anal ·,ing variou factor which may (a\ >r­
abl~ or cleleteriou 1) affe t thi natural re i tan e: \1·hen it i depre ed or 
inacti\'ated by carcinog n . in-acliation. im11111110 uppr .. i\C drng, conico Ler­
o ids or advan d ag ·, ca n( cr ma) develop and progress nipicll). 

vVe found a con iderab le number or cancer pati cm who d ve lopcd a com­
plication which apparent! fa \·orabl · affected their re i tanc m chani m \O 

that tJ1eir neopla m deer a,ed or di,appear d. Baner·ial in fee tion , . pecially 
treptococcal and taph lowccal \1·ere a ociaLecl with the large t number of 
uch regrc · ion . . 

LoLal o f 223 d 1ermin a te ascs of ca ncer in which in fection d velo pcd 
ponLancou I , or b , inoculaLio'.1 have been ab Lra Led in detail and a nal ·,ed. 

Ca e "·hi h did nol hav micro copi confim1,nion of diagno i. or which 
"·ere not follo\1·ed for aL lea L fi\'e ear \,·ere xcluded. f the. c 223 ca ·e 111 
wer traced 5 LO 5-l ear after on t, 23 of them later died of their n opla~m. 

It wa 011 the basis of such ob~en·a ti o n LhaL \\ illiam B. Co ley, M .D. 
developed hi method o r u ing heal-kill ed or filtered toxins or Su· pLococcu p o­
genc and erraLia marce n. (then known a Bacillu prodigio u ) . LOLal 
of 1065 deL rminate ca e of cancer treated b\ th mi;,.. d LO. in ha\·e been 
ab LracL d and anal , ed. Of the , 479 were followed from 5 LO 20 )Car after 
on et of their neopla m , but I 02 of them di cl more than five y ar after 
onse t, and 46 ub ·equcntl y developed a 11 entire ly different Lyp o[ n oplasm 6 
LO 59 year after reco\·er from Lhe fir l. TwenL - ix of thee cond primaries 
proved fatal. .-\ con iderable number (110) are alive and well al Lhe pre nt 
time. 

Po. i/JIC' ,\I ode of Action of lfocterial Prod11r·ts 011 H. e,11.1/rwcc to Cancer: 

nLil recenLly phy ici an u ing toxin therap) were unaware of the fact 
that trepwco i or their toxin are able LO . LimulaLe a hot r pone LO ub­
tance or ti ue whi h do not nonnally elic.iL uch a re pone in an animal 

or pati nL. For example, Gl}nn and I lolborrow found that four train of 
treptococci and a train of Staphyloron 11s a11ff11s, when grown in agar media , 

gave ri c to agar antibodies in allli:cra prepared again t them. (32) Burky 
found that by combining taphylo occu with 1cm ub Lance rabbits were ,en-



sit ized to lens and developed high pre ipitin titres to lens tissue. (7) 
In order to stimulate this re pon e the organi ms do not need to be alive 

but the bacteria or their toxin mu t come into ignifi ant contact with the 
target ti uc. This may be one rea on wh better re ult were achieved with 
toxin therapy when at lea t ome of the injections were made in or near the 
tumor. In treating future cases it may be most effect ive to make the initial 
injections into the tumor following biopsy. 

It is of intere t to note that the majority of o callee.I spontaneous regre -
ion of cancer o curred in patients who developed trepto o cal and taph '­

lococcal infections rather than non-pyogeneic infection uch a malaria, syphili 
or typhoid. 

H avas has stud ied the eff els of living hemolytic streptococci on a · ites 
tumor cells ( arcoma 37 and Kreb -2 carcinoma). Three of eight train of 
Strcpto occu pyogene were highly effective again t the tumor ell re ulting 
in reclu tion of take as well a redu tion in tumor ize. tre/Jtococcus lutea 
and feca/is and Serratia marcc en were only partially effecti e in damaging 
tum or ell in vitro . Tbe str iking cyto logica l ch:111ges produced by living trep­
tococci on tumor cel l · were recorded b pha e photom icro copy. (36) 

Chri ten en ha tudied the growth of Brown-Pearce carcinoma in rabbit 
tre,ned with living or killed streptococci. ~on of the rabbit recei ,·ing injections 
of living treptoco i de eloped meta ta e a compared with 50% of the un­
treated contro l . Heat-killed cultures were not effe tive. (9) 

A group o( J apa ne e investigator began working with streptococcal toxins 
in 1955 and the appear to have produced an effective preparation. In a recent 
review Okamoto, et al, ummarized the re ults obtained in their laboratorie 
wirh hemolyti trcptococcus toxin in experimental tumor. (63) They have 
achieved two distinct improvements in preparing their extra cts: a) when sus­
pended in B ·rnheimcr's basal medium in contra ·t to simple media such a · 
pho phatc buffered saline, the t11rnor de~tructive propenie o[ hemolytic strep­
tococci were found to be re. i5ta11t LO heating at -:15 °C. for 30 minute . Thi i · ol 
ob, iou imponance 5ince heat terilization i used in making extract for ther­
apeutic use. b) preincub·1tion of Ii c occi u pended in Bernheimer' ba al 
111 ·cl ium containing peni cillin yields a potent anticancer preparat ion wh ich is 
20 time · more effective than live co ci uspended in NaCl without penicillin 
in inhibiting the growth of Ehrlich a cite · carcinoma in mi e. (63) Their 
pr liminary clinical trial appear promi ·ing. Their report indicate they were 
unaware o[ the end re ult which have been obtained with Coley toxin , judging 
from their comments on this subj ect. This may be clue to the fact that so little 
has been publi ·hed in recent yea rs . 

The availabilit , or integrity of I •mphoid ti ue appear to be important 
for adequate resi tan e to malignancy. Two recent independent tudic by Bier­
man (3) and :,.,Cc\ a (49) on 1287 and 914 ca e coming to autop y ugge t that 
a y. t ·mic a nd local prot ctive effect is produced by the appendix on several 
t pc o [ malignan y. number of um-con are beginning to question the wis­
dom of routine radical lymph node di · ection for cancer. Mo t of thee have 
been related Lo brca t cancer but Friedman and DiRienzo (31) recently tated 
in a report on Le ti ular cancer that "there i growing evidence that omi ion 
of the retroperitoneal node di cction and emplo ment of orch iectomy and irra­
di at ion yields higher survi va l ra tes" th ·1n are obtai nab le when Jymphadenectomy 
i~ al o performed in thee case. 

\furph and hi a o iates at Rockefeller ln titute were among the first to 
empha i£c the importance of lymphoid ti ue in re i tan e to cancer. (5 ) In 
thi , onne tion it i of intere t that bacterial toxin therapy u ually produces 
leukocyto i in cancer pati nt an d [ten produce lymphoid h yperpla ia in the 
regional node · ii' injected intradermall ,, intramu cular ly or intratumorally. Pos­
~ibly wxin therapy may make the node~ more effecti,·c" trainer" o[ cancer ce lls. 



T h a ppar ntl y bendi ci;tl flee t, of bact 'ri;tl inlectiom or tb ir t0xim may 
be clue in part LO the fever elicited for LUmor cell are much more thermolabile 
than normal ell . (29, 30. 59, 62, 66) .\ nal ~i of end r uh in toxin tr ated 
ca according Lo the febrile rea Lion elicited ho\\' cl the per e11tag of per­
manent ucce e wa ignificantly higher in p;11ic11t, \\'ith re;1niom ;l\eraging 
102°-J0·l °F. Th is wa~ espec ial! · c, icknt in the i11opcr;1i>I cas·,. (fi(i, Fig. •I. i11 
monograph # ':l) 

Adeguatcl} admini tered toxin thcrap ·, i[ begun befor the di ca e i ter­
minal and the patient i unable LO react, appear to timulate the reticulocndo­
Lhelial and hemaLOpoieti ti ue thu increa ing the natural ho L rl' i tan c LO 
the neop la m and pro tect ing the normal ti ~uc aga in. t th cle leter iou ffects 
of sub eq uen l rad iat ion or cytotoxic d rug . ( I, J I. 29, ':l9, -11 , ·l '.\, fi ,J, 70). O ther 
in\'e tigator have ob erv cl that preliminar tr atment "·ith bacterial toxin . 
may potentiate the re pone of the tumor to ub cquent radiation. ( , 60) Cer­
tain ba terial infection or their toxin may timulate the mhe i or relea e 
of interferon or I - a paragina e, both of which are no"· being tudied for 
ap pa rent antiLUmor activity. (28,45) 

Effect of lnfcctio11 or Bacterial Toxin 111 Testicular Cancer: 

Only one a e of Le ticular anc r wa found in which a concurrent in­
fection developed, reported by Bologn ino. (-~) In this a ·e two cvcre attacks of 
ery ·ipelas in the region of the wound fo ll owing in omplete re mova l o f an 
exren ive carcinoma of an ectopi Le ·ti ·, cau. ed regrc ion of the remains of the 
gro\\·th. The patient wa traced well about two ear after thi infection and 
..J ½ •ear after on et. 

In r porting thi and one other ca e of another L) pe of cancer in which 
reg-re sion occurred fo llow ing er , ipelas, BoJognino sta ted th a t the ear ly cnthu­
: ia m for "ery ipclc aluta ire" brought to light the lir L publi heel cures of Bu ch 
and Brun in Germany " ·hid1 led to the experimental inoculation with teri­
li,ed ulwre by ole , La ar and pron k. There followed an unjmtified and 
rnntinued oppo iti n LO wxin therapy. Bolognino pointed out that while the 
opt imi sm of th firs t inve t igators might have been somewha t exaggera ted, ncver­
the les one hould consider that er '· ipe la infection i able LO stop the fata l 
cour e of a mal ignant tumor. He acid cl: "One can quickly b convinced that 
ery ·ipela infe tion po c c uch a po"·er b , a glance through the literature, 
even if a e of complete cure are not too num rou, onl · bccau they ha\'e 
not been followed up for years. \\'e ti ll fin d many ca in which an ery~ipe la 
a ttack did n o t effcn complete cure bu t on! had a con idera bl e influ ence on 
the i,e of th tumor, allhough later on it cominuecl it unfortunate cour c. I 
memion among the e the a e f Bu h ~fo engeil, Hahn Lu ana, :--.:elaLOn, 

Doleri , rein, Dau he1 . Po"·cr ancl Do\\'d, \\'in low, ~eel en, Richochon, \Vei­
che l, Kleeblatt, Eliot, i\Iorri , ,oley, Dandridge, \\ e tbrook de ,actano and 
o th rs." (4) · 

" IL cem there arc two factor wh i h work together in the h ali ng of 
malignant tumor through treptoco rn infection. On the one hand the infec-
; ion mu t be e,·ere, on the other the tumor mu t not be too large.' ' regard 
the former, Bolognino Lated: " \\·c mu L remind the reader that Cole , by 
com bin ing terili zed ultu r of stre p LO occus wi th Bacillus procligio us, strength ­
ened the pot nc of thi microorgani~m. H e took ul turc of unu uall y vere 
er> ipela , maintained and inten. ified by pa ag through animal ··. (4) 

"Con icier the cconcl factor (the i,e of the gro"·th ), one u uall} find after 
incomplete urgical remo\'al, before " ·iclc pread meta ta e ha,·c dc\'elopecl. 
th a t the growth i not too extemi"e to regre. ~ completely uncle, an c1·ysi1 elas in ­
fecti on o urr ing a t or near the . ite of the or ig ina l growth.·' (-J) 

Bolognino' ob en·ati n arc ound and ha\'e been confirmed b the ex-
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pc1 icncc o f o Lh cr S11 rgcons, such as M atagnc (54, 55), Co ley himself ( l•I, 15. 
JG, 17, 18, 20, 2 1, 22), and more rccc111l y by th e illlc rcsLing ex perim ental work 
o f ,'vfar tin (50, 5 1) . 

In a ll cmpti11g Lo cva lu a Le Lb e encl rcsulLs o bLa in ed in Les Licular ca ncer with 
bacter i,il t.ox in th era p y, a revi ew o[ Lh e resul ts obLa in ecl with conventi ona l 
methods used in th e sa me peri od may be h c lpfu I. Pri or LO 19 I 5, the es tima ted 
fi ve yea r su rv iva ls fo ll ow ing ~11 rgcry a lone we re abo ut 10 Lo 15% (18. 38). 
T ,,nncr (73) an aly1ed th e end res ults fo llo wing o pera Lion in 600 tes ticul a r 
c ;rncer cases co ll ecLed from th e lite raLUre. 0[ Lh e 465 which were traced , 377 
(8 1 '%) had died o f ca nce r , whil e onl y 25 (5½ % ) we re kn own Lo be li v ing and 
well fo ur or mo re years a fter op raLio n. H e added: " Few neoplasms h ave a 
wo rse prog nos is th a n Lh osc o ( the tes ticl e." (73) 

Jn recen t yea rs rad ia ti on, e ith er a lone o r combin cl with urge ry, has been 
ad voca ted by Lb e major ity o [ surgeons o r phy icia ns a nd numero us r eports des­
cr ibe th e me Lh od s used a nd th e r esul ts achi eved . (3 1, 34, 42, 44, 74) ppar­
en t ly w ith Lh c excepti o n o [ Cohn ( 10) Lh ese writers were unfami lia r with th e 
rcsulLs o bLa inecl by bacteri a l toxin thera p y. For ex a mple, Penclerg ra ·s, c t a l 
(fi7) reported: " For severa I centuri es neopl asms of the testis ha ve been cle­

scri becl in Lhe m edica l liLe ra LUre, but until the advent o f modern rad io therapy, 
Lh e ouLl ook [or th sc paLi enLs was a lmost uni ve rsa ll y ho pe less ." The five year 
survi val ra tes in th e ir se ri es o f 43 patic nLs wer e ·12% for the enLire se ri es and 
7 1% for Lh e o perable cases. Fri ed111an and D . Ri enzo (3 1) r eported a five yea r 
surviva l ra te o [ 28 % in a se ri es o [ 54 con ecuti vc cmbryo nal ca rcinoma of Lh c 
tes ti s Lrea Lccl a t '"' a lter R eed \rm y Hospita l. (44 % for Lhc o pera ble ca es). 
Thompson e t al (7 '1) repo n ed a 52% fi ve yea r survi va l ra te in J 36 d etermin a te 
ca -cs seen in a 20 yea r p eriod . 

A few autho rs h ave ca ll ed a ttenLi on to Lh c late e ffects o f radi a tion g iven 
p ro ph ylacti ca ll y Lo Lh e re Lro pcritonea l lymph nod es foll owing orchiectom y for 
tes ti cul ar neoplas ms. (2, 5, 7 1) They sta ted th a L th ere is clini ca l ev idence tha t 
rl'c n with mu ch lower d o ·age leve ls than is u sua ll y g iven , Lhe damage to no r-
111 ,tl bo ne within :1 radi a ted l" ie lcl m ay y ield to frac tures a nd in a few instances 
LO fa Lal osteogcni sa rc ma. 

R acli a Lion also cl c ·troys th e sperrna togeni c (un cti on of the remaining normal 
tc t is, de p ite ca reful shi e lding. Since the m ajority o f tes ti cular can cer pat ients 
a 1c in Lhc age group o ( m aximum sexual acti vity, thi · is a serious sequela . 

In additio n to d amage a nd subsequ ent compli ca tions following r aclia Lion 
to bo ne ciLed a bove, Lewis (46) reported th a t o f 85 cases scmin oma te tis, 10% 
had di ed o r exc ss il'c radi a Li on . Fo urtee n o u t o [ a sc rie · o f 250 tes ticul a r ca ncers 
trca Lccl by ove r 2,000r had pe rfora ti on o f th e sLo mach o r bowel 18 to 24 m o nths 
la ter. In concluding th eir report Spitz a nd Higinbo Lh am sta ted: "The fa ct re­
m a in pl a in th a t prophylac tic roentgen-ra y therapy, direc tly or in­
direct ly, was th e ca use o ( d ea th in a number of cas s of scmin om a testis. Since 
scmin oma is a ra dio cnsitivc tumo r a nd ·in cc rad iati o n co mp li ca tion , in cluding 
<mcogeni c sarcoma, ari se m a inl y in h eavil y irradi a Led tissue ·, it is suggested that 
p ro phylacti c roentgen-ray thera py, i[ u ed a t all in su h case. , be limited to 
cl (Jsagc lcl'c ls tha t will no t jeop a rdi ze the integrity of normal tissu es with in 
its bea m ." (71 ) 

ln recent yea r , a number o f inve Liga tor have demonstra ted that certa in 
baner ia I endowx i ns a fford sig n i fi ca n L protectio n aga inst th e Je th a I or de le ter­
ium cffccL of ubse(Ju ent heavy radia tion . ( l , 11 , 39, 70) one of Lhe cases 
o r L sticula r ca n e r whi ch were uccess (ull y trea ted by bo th tox ins a nd irradi a­
ti on and ,rerc traced for Jong peri ods (up to 40 yea rs) h ave d eveloped an y of 
th e dcleLer io u radi a ti on e ffec ts d e cr ibcd a bove. Cases trea ted by toxin therapy 
ha ,·c no di ·turba nce of ex ual [uncLi o n. (The wife of o ne pa tient, er ies A, case 
7, conce ived their first child during th e first m o nth o [ tox in therapy.) 



Fa e/ors Af!nting /Jrog110.1is i11 T oxin Tl1 c111/Jy uf T1-sti111/ar C1111n' 1: 

The sLage of Lh e di ea ·c when wxins arc begun, Lh e Lype of Loxin used, Lh c 
Lechni c o f admini ·LraLion as regards ~iLc, dosage, freq uency and dur,uion o r Lh c 
inj enion , appear Lo be Lhe m o ·L impo n a 11L fanor influ en cing prognosis. An­
mher is Lh e rnosL judicio u Liming or \'ario us cornb inaLio ns o f Lrea Lm cnL. Fo r 
cx;imple, toxins are m o re e ffecL i,·c i[ begun bcl'orc or immediaLely after orch­
iccLom y Lh a n i[ begun \\'eeks or 111011Lh · laLcr .. \l so, any Ln.: aL me n1. ~uch as heav 
radiaLion o r cy totox ic che mo Lh era pe uLic agents, \\'hith is g ive n pri o r LO toxin 
therap y a nd whi ch d ep resses o r de,Lroys the rcticuloendothelial a nd lyn1ph o icl 
ti s ues, m ay limiL th e effen i\'c ne,s ul ub,equenL toxin 1hc rap ) . . \ s o ne would 
ex pec t, a mu ch hig h r perc ntagc o r pcrn1a11enL re, ulLs m ay be obta ined in the 
operable than in Lh c niorc advanced case. 

Coley recogni zed Lh e imponan cc of beg inning the inj enions in Lhe earli er 
sLa gcs of Lh e di sease a nd in his fir t paper on tcs Li cul ar ca ncer he ugges ted 
adminis ter ing toxins for two o r three month po t-opera ti,·e ly as ·1 pro ph y-
laCL ic LO prevent recurren ce. ( l 3) 

Th e type o[ toxin used a nd Lh e Lechni c o r aclmini sLraL io n we re o r special 
significa nee in th e fi J" L deca de a i'Lc r Col ev i 11 Lrod uced th e m e thod ( I 89~- 190!1) . 
i'\' in e different preparations of Co ley LOxins were ava ilabl e in th a t period , n ne 
or \\'hi ch was consistentl y potent, all be ing parti cul a rl y wea k and variable ex epL 
for BuxLOn VI. (58, 59). It was no L recogni,ed Lhat unless a Lechni c was u ·ed 
th a t wa · uffi icntl y aggrcs ·i\'e LO compensa te for the weakness or th ese procluns, 
it was not pos ibl e LO produ ce perman ent re ·ulLs in in o pera ble and advanced 
c1scs. (58) Two ph ·s icians did produce perm a nenL results in in o perabl e ases 
in thi s period: Mabon ( 18, ca ~c VJ , p. 58) and R obi nso n ( 18, case J, p. 57) . In 
both cases i nj en io ns we re made in o r nea r Ll1 c recu rrcn L or m etas 1a tic les ion. 
11 si ng- Lh e Buxto n \'l prc para Li o n a nd m a rked reactions \\'Cre cli c iLcd . The 
g rowths di sa ppeared and the pa ti enLs remained (rec from funh c r ev id ence o( 
di case whe n las t Lra ced 15 yea rs la ter. ( 18, 23) 

The h ig he t pcrce n tage as we ll as the la rge~ t 11 um bc r o f' succcss fu I resu It 
in various types o r ca nce r trea ted by wxin therap y occurred bCL wcen 1906 a nd 
1916 in cases LreaLed by Lh e Tracy Xl pre paraLio n. (58, 59) ;\'011 e o[ th e cases o[ 
operabl e scrota I tcs Li cu lar cancer treated b th is prod un f'o l lowing o rch iec tom y 
are knm\·n Lo h;l\·e di ed o[ th e disca~e. One \\' as tra ced three yea r , th e re-
1n:ii11de r from 8 to 57 yea rs. 

Th e res ulLs in th e inoperable case LreaLed b) R o bbin s (18) i11 1909, ( cc 
Series B , :i se 19) and Lh e operable ca,es of Co h11 , Krcu,cl11ncr. Ochsner and 
Coley, after 192 1, whi ch a ll r ece ived th e wea ke r commerc ia l produn (Park e 
Davis XIIl ), indi ca Lc Lh a t \\'h e n an e llenivc t drnic wa · used fo r a less po tent 
pre para Lion (high er dosage, lllo re I req ue lll or prol o nged ad mi 11 ist r,1L io n) pern1 ;1-
m e n t re ults co uld also be achie,·ed \\'ith these weaker pre parati o ns. 

!though Coley publi heel six papers on tes ti c_ular ca nce r from 1903 to 1923 
(13, 15, 18, 19, 20, 21) in whi ch h e advocated 1hc use or Col ey wxins for th ese 
Lumor , onl y 24 other surgeon · a ppea r to h a ve used th e method in Les ti cular 
c;incer. N ine administered LOxin a fte r urge ry as a proph ylacti c against re­
currence: Luke ns, PorLer, Lilienthal , Bri ckner, Kimball , Brenn ecke, O ch; ner, 
Krc Lschmer and Cohn. Of these ten operable cases so treated b y other urgeons, 
ni11 <.: were traced well 7 to 42 yea rs. 

Inopera ble or terminal case were trea ted by i\I a bon , Nicholson, R obinson, 
Schoonover, H erte l (two case), Sh ield , L ee, Gra nt, Taulbee, Swanzla nder, 
R ob bin , Cohn, Townsend, Foster, R oo t, H armer a nd Coley. 

Coley achie\'ed o nl y o ne perm a nentl y su ccessful re. ulL in inoperab le Le ti­
rnl a r ca nce r (Se ri es B, ca ·c 5), whil e e ig ht other surgeon produ ced 
apparent cures in ino pera bl e cases, tra ced 2½ 10 20 yea r, late r . .-\n alysis of 
these ca e indi ca tes that Coley did not aclmini Ler tox in Lherapy suffi cie ntl y 



aggress ively as regard site, dosage, frequency and duration in hi unsuccessful 
cases. One term in a l ca e or tes ti cul ar cancer was successfull y trea ted by another 
su rgeo n, none by Coley. 

Seven surgeons publ ished the ir r suits in some de tail: N icholson of St. 
Lo1rn (6 1), Hertel of Copenhagen, Denmark (37), Shields of C in cinnati (69), 
Brickner of New York (6) , Robbins of Detroit (68), Gra nt of Denver (33) 
and Coh n of 1ew Orleans (10) . Both Cohn ' operable cases are alive and 
we! I in l 968, 40 and 4 3 yea rs a fter onset. 

As r egards the effects of oth er form s o[ trea tment g ive n p ri o r to toxin 
thera py, i t was fo und tha t a ll the inoperable or terminal cases in which h eavy 
or prolonged rad iation was aclrn in iste recl h ad died o[ ca ncer. T hree of the 
operab le cases a lso received one o r two radium p ack trea tments and one re­
ce ived x-ray during tox in the rapy. T his irrad iatio n wa · appa rentl y well to ler­
ated, pos ibly clue to the protec tive effects o [ concurrent tox ins. r\ll fo ur sur­
v icled and were traced from 36 to 45 yea rs later. 

The de tailed h istories o l ,ill cases o r tes ti cuL1r ca nce r which rece ived toxin 
therapy were abstracted from the literature, Coley's records, hospital record o r 
through person a l communicat ions with the patients, their physici ans or relatives . 
r\ total o[ 81 cases o[ test icul a r cancer were treated by toxins, of which 21 
inoperable or te rminal cases were indeterminate (no microscopic confirmat ion 
of diagnosis, no d e ta il as to treatment or no fo llow up) and were therefore 
excluded. 

In the rema ining 60 cases, th e diagnos is was confirmed by microscopic 
exa mination by such pathologists as Drs. ·william H. , !\Telch, "i'viandlebaum, 
fw ing, Broclers and Clarence Colrn . Wherever possible, sect ions h ave been re­
\·iewecl during th e co urse of this stud y. T he cases were grouped accord ing to the 
~1ag-e or th e di sea e when tox ins were begun, the type of toxin used a nd chron­
o log ica ll y according to the type o r tox in used. There were 20 operab le, 24 
i11 operab le a nd 16 termin a l ca es. T h e immediate and final results are given 
be low. 

Jt is hoped that these data wi ll encourage modern su rgeo ns to utili ze 
mi crob ia l produ cts such as bacte rial toxins of var ious types or fungal extracts 
(1.:, mosa n or h ydrog lucan) to st imulate the res istance of pat ien ts with testi­

cu lar ca nce r and thus potentia te the re pon e to surgery a nd radiation, ena­
b ling sm a ll er dosage to be used and thus protect ing the pati en t aga inst cl elc t­
criou · scq u lac o f radiation which have occu rred in the past. It should thus 
be possib le to sa lvage a large r percentage of cases than has b een possible in 
th e p-1st by surge ry and / or radiation ;d one. 
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SERIES A, BRIEF ABSTRACTS: OPERABLE TESTl C L AR C.\ NCER 
T REATED BY TOXIN THERAPY CO:d BIJ\'ED \VITI! SU R ,ERV : 17 

SUCCES. ES, 3 FAIL RES 

Diag n os i was confirmed by microscopi c exa rnin a Li o n in a ll 20 case. T hree 
o Lh er opera bl e cases a re kn o wn Lo h ave rece ived Co ley tox in . a[Ler o pera Li o n , 
buL were excl uded from sLat i. Lies due to lack of cl eL:i il: R obinso n's ( 190 1) hacl 
no [ollow up at all ; . hi el<J ·' (19 10) h ad no microscop ic con(irrnaLion or di ag·­
n os is ·1 1Lho ugh Lraced we ll Lhree yea rs afler opera Li o n: Oliver's (19 1 I) a lso is 
n ot definiLe ly kn own Lo ha ve h ad hi LOl og ic confirmaLion. T he fo llow ing 20 
operable cases are Lh ere fo re an unselecLc cl seri e.-. lt will be noLed thaL [ailures 
occurred o nl y w hen the tox ins were g ive n in adcqua Le ly as rega rds siLe, dosage, 
frequ en cy and dura ti o n of LreaLment. (Cases 2, 3, Hi). Antecedent loca l Lra uma 
occu rrecl pr ior Lo onset in 50% or Lh ese 20 cases. (Cases 2, ,J, 6, 7, 8, 12, I 3, 
14, 19, 20). R adi aLion was a lso g iven in [iye ase. (Ca ·es H , 16, 18, 19, 20). 

Yra rs Tra r-e d 
After Onset 

T ll E FIRST FO l 1R CA. I'S RECEIVED T II F }h X.TO:--: \ l .\ II XED 1·:--:F l l.TFRED l'RFl'ARAT IOi\ 

J. (V1 .B. Cou,v): G.J., age 27; LeraLOma n . LesLis. rap id growLh : o nscL 
Apr il 1900; di seased Les Li s size ora nge removed D ecembe r 12, I 900; 2 
cl ays late r tox in s begun , proba bl _ g ive n 2-3 mo .; no recurren ce, a li ve 
and well 1903. (12, l8, 57) . 3 

2. ('V.B. COLF.Y) : G. \ V.i\ f. , age 42; recurre nt L raLoma Jt. Les li ; n CL 3 
mo. afLer inj ury; O cLOber 8, 1903 1st opera ti o n , Jc l°L o rchi ectorny; re­
curren ce in vo lving spenrnni c cord ; February 5, 1904, 2nd ope rat io n ; 
Fe bru ary 15, 190':I, 13 inj c ti o ns to x in , no marked reaCL ions; disea c 
n o t controlled , d ea th M a rch 12, 190·1. ( 18, 25) Died 

3. (W.B . COLEY): I.N.R., age 35; tera toma rl. ecLOp ic tes ti ; onset February 
1903; surg ical remova l Jul y 2-J, 1904; LOxins not beg·un unLil 6 wks. 
after operat io n, mall do es, no reactions: r ecu rrcn ce : cl ath with in a 
yea r. (18, 25). Died 

4 . (W.B . Cou-: Y & L UKENS): \\ .i\ f.H ., age 26; i\farch 27, 1906 ; " la rge roun d 
ce ll sa rcoma" n. tes t is; n . o rchi cctomy a bo uL G mos. a[Ler o n ·e L: LOx ins 
begun 4 wks. posto peraLively , g i,·cn seve ra l mos; no recurre nce or mc­
Las ta es; in good healLl1 25 yr ., Lhen had gas tri c u lce rs; di ed heart con-
diti o n and Bright's d isease, F bru a ry I ~, l ~M~. ( 18, 2 1, 60) . 37½ 

T II E FO l.l.O\\IJ ;>;(; CASES RECE I Fn TRAC Y X l ,\JI XE ll l ' NF II .TERED PR EPA RAT ION 

5. (PoRTER): E.L.F. , age ..J2, December l 0, 1907: ca ncer n. tcsLis; rl. 
orchiectorn y 3 mo. afLer onscL, LOx ins begun 3 wks. a [Ler opera Li o n , 
co11Linucd under Col y' dircnion , well l ·l ye<1rs.: Lh en clevelopecl ca ncer 
in o th er te. Lis; end -result unknown . ( 18, 2 1 p. 373). 14 
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Years T raced 
A ft er Onse t 

(i. (L11 .11•: N-r 11 ,\I .) : c; _ P., age !i I , Dcce lllber 5. I !)08 : ca nce r It. ectopi c tes tis 
(ing ui nosuperfi cia l type) s i, c cl osed fisL, o f rapid gro wLh ; Lox ins begun 
2-:l cl ays a ft er o pera ti o n , g ive n :l- 1I mos. : we ll and free from recurren ce 
until 19 15, acuLc a ppc ndi citi ~, d ea th fo ll ow ing appe nd cto rn y, no evi-
d ence ma] ig n a ncy. ( 18, 2 I, (iO). 7 

7. (\ V. H. Co u-:Y): JP.l\'.L. , age 2·1; adenocarcin o 111a , Crnde H, JL. Les Lis; 
November 7, J910 J L. o rchiecto m y a L J\[ ayo Clini c 11 wks. a [te r o n sc L; 
r eferred to Coley fo r Loxins 00 11 a [Lcr o pera tio n ; 26 closes in 2-3 mos.; 
no recurrence o r rn c La sLases; had :l child re n a fter Lrea Lm ent (oldes L 
co nce ived during Lox in Lh crap y); a li ve a nd we ll 1968 except (or severe 
aner io clcro Li c hean di sease (see de tail ed hi sto ry below). (18, 21,60) 58 

8. (\ V.B. CoLEY) : T.H.i\l., age 28; m a lig na nL LcraLO m a consi ting of Grade 
J V ca rcin o ma 1 L. Lcs Li s; o nse t .Jul y 19 1 O; 5 m os. la Ler le ft o rchi ecto m y 
a t M ayo Clini c; refcrret l LO Co ley fo r tox in s imm edi a tely; b eg un D ec­
e mbe r 19 10, co ntinu ed for n ea rl y 12 m os. by famil y ph ys icia n, fe brile 
reacLi o ns Lo I0-l °F. ma x imum do ·c 12 minims; n o recurren ce; r emain ed 
we ll ul1lil death foll ow ing wk.'s illn ess (influ e nza) 1918. (18, 2 1, 55, 60). 8 

9. (\V.B . Cou :Y): .Age I 7, la rge ca ncer Les Lis; d iseasecl tcs Li s r em oved ; toxins 
g ive n p os to pera Li vc ly, summer 191 I ; no r ecurre n ce; a live a nd well 1923. 
(2 1, p . 385). 12 

JO. (vV.B. Cou:v) : r\dul L; ca nce r Les Li s; o nse t ea rl y O cLo bcr 1911; di ea ed 
Lc ·Li s r em oved a t M ayo C lini c Febru ar y G, 1912; F ebru a ry 15, 1912, 
tox in g ive n under Co ley's direcLi o n pos Lo pcra Livc ly; no recurre nce, 
las L Lraced we ll a nd free fro m di ease D ecember 19 111. (18, case 16). 3 

11 . ( B RIC KNE R) : C., age 110 ; " peri Lhelia l sa rcom a, chi efl y la rge round ce lls, 
p ro no u need c,·icl cn e of m a lig na ncy"; o n e t Ma rch J 9 l 2; di eased testi 
rem oved A p ril 26, 191 2 : LOx ins begun 4 cl ay la ter, 20 doses in 7 wks., 
no recur re nce, a li ve a nd we ll 1923. (6, 21, p . 385) . 11 

J2. (Ki rnA1. L) : R .~f.i\L , age 32; m all ro und ce ll sar o m a; surg ica l remova l 
3 mo . a[Ler o n cL; tox in begun N ovember 2, 19 12 ho rtl y af ter op era­
Lio n, co nLi nucd seve ra l mo ., ome m arked reac Li o ns; n o recurre nce, 
a live a nd well 1923. (1 , 2 1, 23) . 11 ½ 

l 3. ('W.R. OLEY): R .H. , age 20 mos.; Lw ice r ecu r re n L embryo n a l carcino m a 
IL. tc Li s, wi th tra nsiLi o n to pseudo- a rcom aLO us sLr ucture, was Ewing's 
or ig in a l diagnos is; h e re isc d it in 1923 to "arcom a o f Lh e round and 
spindl e ell Lype"; growlh ·ize 2 [i ·Ls re mo ved by Co ley a t 3rd opera tio n 
O cLo ber 19, 19 17; Lox in beg un n ex t cl ay, g ive n 6 mos.; laLc r sm a ll no­
dules aga in deve lop ed ; ex iscd , tox ins resum ed, g ive n 18 m os.; no 
runh e r rec urre nce; a live a nd we ll J 967 (s e be lo w for d e La il ed hi stor y; 
20, 2 1, 22, 23, 60) . 50 

1·1. (\ V.B . COLEY): P .L. G., age 2-l; embryo nal ca rcin o m a It. tes tis; N ovem­
ber 2, 1917, ]L. orch iecto m y, a b u t 3 mos. a fter o n e t ; F ebru a ry 12, 191 8 
tox in begun : g ive n with inLerva l o f rest fo r 17 m os.; a lso 2 r adium 
pack ; n o rec u rre nce: no illnc s of a ny con egue nc in n ex t 36 yrs.; 
a live a nd we ll J 95"1, living in outh A frica; los t to fo ll ow up therea fter . 
(2 I, 22, 60). 37 
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THE FOL.LO\V l i\:(; (i CASES RECEIVE[) T I IE C:0.\D I FRCI \I. l ' RFl'AR ,\ no:-ss ( PARKF !) .\\"JS 

Xll A, 0 XI II . 
Yrars Tra ced 
After Onse t 

15 . (\V .B . Co1.EY) : D.E.B. , age 27; It. cnopic test i ; (JYtLi e m h ad h ad pul ­
mon a ry tube rcul os is 10 y rs. before, trea ted and cleared up in 3 yr·.); 
.June JI , 1908, opera Li on b y Dr . .J o hn ~lurph y (C hi cago) IO cla ys after 
onseL abd o 111inal pain; tumor s i1.e orange re llloved fro m It. ing uin a l 
region: tox in s begun by Coley ,J ,,·ks. l a ter, g i,·e n inte rrn iLLe ntl y f'o r Ci 
1110s.; pulmo nary tube rcul os is reactivate d (a fter be ing quie. cent 7 yrs.) 
r e turned to \ ,Vyom ing; we ll 2 yrs. ; d ied :-.l a rch 19.1'2. " pu lmon a ry di sease"; 
n o a utopsy. (2 I, 57) 3½ 

IG. ( BRF;-11':FCKE & \\ ' .H. C..:01.EY) : P.H .C., age ·J8: recurre nt m a li g n a n t te ra­
to111a rt. Le tis ; ,\ pri l 5, 192 1, rt. orchiectom y : soon aft r o p era Li o n toxins 
in tra!lluscu lar ly in abdomin a l wa ll: sm a ll d ose , l itt le or n o reac tions: 
d iff use ce lluli t i ·, m a rked ed e111a leg, thi g h: co nditi o n improved te mpo r­
ar il y, r a dium p ac k, x-ray the rap y tried , no furth e r im pro1·e 111 e nt : d ea th 
Jul y 25, 1922. (23, 57, GO) . Di ed 

17. (Oc1-1sNrn): G.C. , age 27: ·' mi xed ce ll sa rcoma· · rt. tes t is: n. o rc hi ecwm y 
i\l ay 28, 192':l; Jun e IG, 192·1 LOx ins g i,·en twi ce a wk. for 13 1110 ·., t he n 
o n ce a m o. for 2 m o re yr ·.: n o recurrence: a li ve and in exce ll e nL h ea lth 
19. 8. (6 0) . 14 

18 . (CoHN) : J.B., age 28 , .Jun e 1925 : sc rnin o 111 a It. tes tis; lt. o rchi ccLOlll )' ; o ne 
rad ium p ack ; tox in s for 2 T S. (o nl y o nce a 11· e k a fter 1s t few m os.) : 
n o recurre n ce : a li ve a nd p ltys ical ly we ll (t ho ug h h osp iw li zecl for menta l 
di sease s in ce 19-18) in 1968 . ( IO, 23 , (iO) . ·13 

19. ( K1u:TSCHMER): L. \ V. , age 32, surge l n: sa rco m a n. Les ti s ; rt. orchi cc to rn y 
F e bruary 20, 1925, Jess than 2 m os. afLe r o nseL: tox ins begun a bo nt i\ fa rch 
15, 1925, g i\·e n i.111. b y fami ly physic ia n co n c urrently w iLh x-ra y th e ra p y 
LO g ro ins, back. abdomen UlOOO to 3500 r): n o re urre n cc o r m e tastases, 
m a rried , n o children; s ti ll ,,·orking cl a il I 9G8 at age 75. (23; 60). ,13 

20. (Co11 N) : A. R ., age 33: Jun e 8, 1928 ; e rnbryo n al ca rc inom a rt. les t i ·: rt. 
o rchi ecto m y earl y in Jun e 1928, o ne radi.um pac k Jun e 7, l 928 : tox ins 
Jun e 8, 1928 eve r y 48 hrs. fo r 3 m os .; no rec11rrc n cc; al ive and well 
1968. ( 10, 23, 60). 40 

SERIES , OPE RABLE , D ET1\l LED HlSTORIES 

l ' H E FOLLO\\1 11':C TWO DETAILED HI TOR I ES, SF I.ECTEll AS REPRESENTATIVE O F T II E 

OPERABLE E RIES, ARE G.IVEN BEi.OW. 

CASE 7: .-\de n oca rcin o m a , (grade II ) o( th e ld t test is (n ot a semin o m a no r 
a ppa ren ti y a tera Lo m a), co n fi rn1 ecl b y 1rfi croscopic exa Ill i nati o n by Dr. 
. .\. C. Broclc rs, P ath o log i L at 1h e Mayo C lini c, \\'ho rev iew ed th e c­
ti o n in 19':l4. The o ri g in:.d dia g nos i. al th e i\ [;1,·o Clin ic in 19 10 was 
sa rcoma of the tes Li ·. ('.2 1, TalJl'e I , case (i ). ' 

Previous H istcny : J.P.N .L. , m ale, age 24, r Yank Lo n , South D a kota. T he 
farn i ly a nd previo us person a l hi s Lo ry were essentially n ega tive . T h pa ti e n l was 
a !'armer a nd h ad been in o·ood h ealth prior to o n set. He was marr ied on A ugust 
30, 1910. r\'bo ut r\ug u L 23, 19 10, ten weeks pr ior LO h i a dmiss io n to t he 
7\fayo C li n ic he bruised t h e left tesL icle o n th e scat o[ some agriculw ra l ma­
chi 11 e r y. The re wa so m e p a in following this injury, wh ich g radual ly in crea ·eel 
in ~C \'e rity. Th e tesL is became S\,·o ll c n and very te nd -r. The patient wa: a d1nitL ·tl 
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to th e Mayo Clinic ,)n November l , 1910. At this time the tumo r m eas ured a bout 
llby J0 cm. 

S11ric1y: Th e left testis wa rernoved li y Heck rnan 0 11 Novc111ber 7, 1910, 
:1:1cl the pat ie nt was th e n re fe rred to Dr. 'ii\fm. B. Co ley [or toxin the ra p y. 

Toxin Th erapy ( T racy X I) Jnj cc ti o n of Coley toxins were begun soo n 
,il: e r thi s o pera ti o n , in the la tte r p a rt o f Novemb r 19 10. They w ere co n -
1 inu cd a fter the pati ent 's return h o m b y the fam il y ph ys icia n , Dr. Embree, 
und er Coley's direc tio n , a tota l of 26 be in g g ive n in a p e ri od of about three 
mo nths. 

Clinica l CourS(': The pa ti e nt rnade a co n1pl ete recovery and re 111 a in ed in 
£!:<)()( ! h ea lth . There was n ever a n y recurren ce. It is of in tere t to note tha t 
1,>xi11 therapy b ad n o e rr c t o n th e [unct io n of th e other testis as the pat ie nt's 
wife had three ch ild ren, th fir t co n ce ived in J a nuary 1911 , o nl y a month 
:1ftc r the tox ins we re begun. The econd was born in 19 13, the third in 
1!120, all h ea lth y children. The pat ient r e po rted in N ovember 1950 that hi s 
h ea lth h as been very good ·in ce 19 10, a nd th a t h e th en weighed 200 p o unds, 
!ti s h e ig ht be ing six fee t o n e in ch. H e h ad a s li g ht acc id ent in Sept mber 
I 95 I . in whi ch h a lf of the di stal j oi nt of the le ft thumb was amputa ted . Abo ut 
! %0 h e d eve lo ped seve re a n e ri osclero ti c h ea rt di ·case w ith in tra cta ble [ail ure 
;i :1d p e rs istent per iphe ra l ed em a (2 plus o fte n 4 plus) . H e had a mild m yo­
ca rdi a l infarcti o n in D ecember 1965 . C yn ecom as ti a was a lso ev id ent. His ph y­
, ician a dvi sed him to lose weight beca use of hi s h ea rt condition a nd hi s weight 
d eclined to 185 po unds upo n di e ting . In O cto l e r 1967 h e d eveloped a pul­
m onary a bsce ·s a Ltri bu ted to pn e u rn o n ia fro11 1 whi ch h e recove red . H e was last 
,raced fre e from a n y ev iden ce of hi s test icula r ca n ce r in Apr il l 968, at the age 
o r 82, over 57 ½ yea rs afte r o nse t. ( I 8, 21, 56.). 

C: . \ SE 13: Twi ce rc:cu rrc: n L em bryo n a I carci n o rn a o [ the Lest is, with tra n sit io n 
Lo psc udo-sa rco rnato u s s tru cture was Dr. J a m es E wing's pathologic 
di agnos i in 19 17. H e stated: " T he sp ec im en is a rou n d so lid so ft 
Lum or 111ass, 7 i> y 8 cm.: i t funga tes throug h th e skin ov e r a n area 11 
cm. wide . .. 011 sec ti o n th e tumo r i · ·m oo th , tran lucent, h emorrh­
agi c along Lh e runga Lin g edge . I t is circumscr ibed b an incli sLinct 
ca psul e. ~o po rti o ns o[ the Les ti s arc v is ibl e in the s ing le g ross 
sect io n . On 111i croscop ic exa rnin aL io n th e tru cture is composed or 
la rge a nd small gro ups o( large p o lyhedra l a nd pincll e ce lls of in ­
different emb ryo 11 a l Lype, co ns i ·ting chi ef ly o [ h ype rchrom a ti c nucle i. 
The c ce ll gro up5 gave o ff into a n a bundant rnu c in o u s tissu e of 
m yxo m atou type and e\'e ry grad atio n frorn po lyhedral to sta r -shaped 
ce ll s may be fo ll o \1·ed . Some ce ll clusters surround blood vesse l , 
whi ch a re not nurne ro u . Th ere arc sca nty sm a ll po in ts of n ecros is." 
(For mi cro ph o to see 20, Fig. 2, o r 21, Fig. l ). In 1923 Dr. Ewing 
rev iewed thi s case a nd sLaLed th a t hi s diagnos is of "embryonal car­
ci n o ma " was a n e rror and h e rega rd ed it a o ne o f the ve ry (ew cases 
o [ malig n a nt di ease o f the test i · in whi ch h e wou ld make a di agn os is 
of sa rcom a o r the sp indle a nd round ce ll type. (23, Fig. 1). 

Prrv io11s H istory : R .H ., male, age 20 months . The fa mil y hi story wa 
n egati ve for ca n ce r o r wbercu lo i . The paLient wa born at full term, and was 
brea t fed for about three m o nths. H e was per fectl y we ll until onset in l'vfa y 
19 17, whe n hi m oL her first no ticed a swe l Ii 11g o ( the left testis, a t the s ite of a 
s ligltt injury s usta in ed b y ·triking it aga inst th e iclc o r the baby ca rri age a 
rew 111 0 11Lhs before. The swe lling increased ve ry rapidl y and a t the encl of three 
week · h ad reached Lh e s i, c o r an orange. T h skin was o [ purplish hue and 
co\·ered \1·i th many veins. 
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S11r1;ery : Three week later the tc,ti wa, remm·ed b Dr. 7\lurphy and the 
wound do,etl. The 1ntholog i~t report wa, ··11011-111alig11a11t.·· .\t the end of 
three week a loca l recurre nce clevelopecl \\'hi ch g1-c\\· with gr at rap id it ' , until 
in a few weeks it had reached the i'le o f the primary growth . ,\ seco nd hut 
in effectua l at tempt was made Lo remm·e th recurrence. 

C/i11ical Course: Thi. was follow ti almmt im111cdiatcly b) a , cone! recur­
rence which gTew wiL11 great rapidity and became lungating 0\'er th e di tal por­
tion. 1\o enlarged nod were o bserved. The patient was referred to Dr. 
·willi a m B. Co ley and admitted to J\femorial Hospital o n Octobe r 19, 19 17. 
Ph ys ica l exam in a ti o n a t this time ·ho \\'ecl a large c llipti a l tumor abo ut the i,c 
of two fist , occupying the entire lel"t . crotu m, the di ta! portion being grea t r 
in cir umference th an the proximal. The di . ta! end \\·a CO\'erccl by a (ungat ing 
ma ·s with a n extreme ly foul discharge. The m ass was freely movable and did 
not extend up into the inguin a l reg ion . The o rd was appar ntl y not invo l\'ed. 

Further Surge1y: The third operation was p rforrned b • Col o n Octo ber 
19, 1917, under ether anaesthe ia . I le remo\'ed the ent ire tumor a far a the 
ex ternal i-ing. The cord \\·as not nlarged and apparently wa no t in\'o lvecl. 
Enough hea lth y sk in from th e o th er ~icl e of the ·c-rotum wa fou nd LO clo e the 
wound. (For a photograph o( th e conditi o n just pri or to thi s o peration ee 
20, Fig. l ). 

Toxin Thern/Jy: Inj ections " ·ere begun the day after thi s o pera ti o n , o n O c­
t0ber 20, 191 7, the initi ·tl close be ing 1/ 10 minim, increa ing daily b 1/ minim 
LO the po int o f p rodu cing a feb ril e r aCL ion of 103°-l0-:l °F., with chills some o [ 
whi ch las ted a n hour. II the inj ec tion · were m ade intramuscu la rl y in th e but­
tocks. During the first fo ur m o nths Tracy Xl (unfiltered ) p roclu cl wa u eel: 
a(Ler February l 0, 19 I 8 Tracy XI-F (f i1Lrate) wa u eel . The wound healed 
prompt! , with th e except ion of Lh e iLe of the drainage Lube. AL the en cl of 
a month the hild rewrnecl home where the injection were cont inued by th 
family phy ician , be ing g-ivcn da il y a l first Lhen eve ry oLher d ay. Coley uggcs Led 
thal the Lrea tmcnt be kept up (or a o nsidcrab le per iod , but th e hilcl fe ll o 
well at the encl of ix month Lh at the inj ecL io n were d i continued. 

Clinical Course: About I month later another nodule the i7e of a pea 
appeared in Lil e r egio n of the scar. Thi wa removed a nd exam ined by Ewing, 
who reported th at it was of the sa me structure a the o ne rem oved by o lcy 
a t the Lhird operat io n . 

Second Course of Toxin Th erapy: Inj ect io ns were then re urn ed a nd were 
kep t up for abo ut I m on th , a t fir~t ever other cl ay and later once a week. (60) . 

Cli11ica l Course: There was no furth r recurr nee. The boy's hea lth wa 
unu ua II I good a ll cl uri ng hi ch i lclh oocl and a d o le cen ce. His n1 o th er reported 
that in 192--l Lhe two other chi lclr n had scarlet fever and were \'Cry ill for three 
weeks, but R obert had uch a light ca e that he did not e en go Lo bed . His 
moth er acid cl : " H e ne\'e r had a n y sickn es take hi1}1 very hard , where th e oth r 
children would h ave ca rl ct feve r . n1 ca Jes, etc. they would be very sick, and 
h e would o nl ' h a\'e the a m c di sease very mildly." (GO). 

The paLient rema ined in exce ll ent health and "ne,·cr had to con ult a phy-
icia n ," for about ·10 year . . Hi , "·eight gradua ll y in crea eel to 205 pound ·, his 

he ight be ing 5 feel, 11 inche. His father died in 1935 and the I a ti cnt up­
ported hi mother a nd a ister th erea fter . lfc was a metal worker. Hi s m o ther 
di ed in 1964 a t 82. The paLie11t married al Lhc age of '18 in 1963. 1n J96 l he 
elev lo ped slight card iac ymplom. when hoveling now. r\n lcctro arcli agrarn 
in 196·1 showed exten iYe damage. H e ,,·a · ho pitali1.ecl for 3½ week. H e re­
mained under care for aner io cleroLir heart di ea c. H e wa p ut on a low caloric 
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di eL an d reduced LO 195 pounds. H e had a ng in a! syndrome 
bulaLOry working fu ll tirne. In SepLe1nber I %7 he fe lt fin e. 
ye,irs a fLer onset of th e tes ti cul a r ca nce r. 

but remained am­
Th is was over 50 

CoMMENT: In rega rd to Lhis rn e Coley sLaLed in 1932: "The method of 
treatment emp loyed in Lh is case is o ne that I have used for m an y years and I 
be li eve it has g ive n a larger number of fi ve-y a r recover ies Lhan any other 
meLhod: i.e. immed iaLe surg ica l removal of Lhe tesLis and cord as soon as the 
diagnos is was made. The opera tio n was immediately suppleme nLecl by pro­
longed prophylactic trea Lrn ent wiLh Lh e tox in of erys ipelas a nd Bac illus prodi­
g iosus inj e ted inLo 1.h e buttocks. Th is treaLment was kept up b y the famil y 
ph ys ician for a peri od of from three to six mo nths. The initial dose of 0.5 
minim was in creased dail y by 0. 5 to J minim up to the point of produ cing a 
m arked reacLio n ( l02 °- 103°F.). After th is wa · obLained, a n inj ection was given 
every o ther clay, th en o ne eve ry three cl ays and Lhen once a week." (22) It i s 
o [ interes t to note th a t non e o f the 20 or more p atients treated by orchi ectom y 
and Lox in therapy, appea red LO have had a ny fun ction a l di sturban ce of the re­
m a ining Les ti s, i. e . Lh ey marr ied and th ey h ad normal , h ealthy children. Note 
the above pati ent 's markedl y in creased res istan ce to infectiou s di seases o f child­
hood . Th is may have b en indu ced by th e prolonged toxin therapy. (20, 21, 
23, 57, 60). 



5. (Coley): E OT mnl • · • , ~... e age 46 
sarcoma testis l , ; recurrent round cell 
February 1906 '2~n argement iliac nodes, orchiectomy 

d . , ~ mos. after onset· 
no e involvement evident i ' recurrence and 
for 7 mos) fa· l n 4 wks; toxins (3 a ~·eek 

• , l r y good f b . l .., 
and node involvemen t re re: ri e reactions; recurrence 
t raced well 1914 (22 3g sed, complete recovery . ; 5) , 

SERI ES B: INOPERABLE TEST IC L \R CA;'\ CER S CCE SFULLY 
T RE TED BY TO XL\I T H E R ,·\PY : 9 S CCESSES 

T HE FIRST FI VE l 'ATIE:--:TS RECE IVED B UXTON VI !'REPARATION OF COLEY T OXI NS . 

---..: \ 
lA 

Yea rs T raced 
After Onset 

l . (l\1L\BON) : Ad ult, sa rcoma te ti ·: ·urg ica l re m o va l 1890: m e tas tases LO 
w n g·u e 4 yrs. la te r ; furth e r surge ry rel'used ; A ug u sL 189·1: in jecLio n s 
tox in s into tumo r fo ll owing bio psy (exa min ed b y \V.1-l. \V e lch ); eve re 
reacti o ns p rodu ced , 111 etastatir grow th disapp('au•cl rom /Jara livc ly ra pid­
ly : no fu rther cvide11 re of clisN1sc ; a li ve a nd we ll 19 10, 20 yr .. a fte r 
o nse t. ( 17, 18, 22, 23) . 20 

2 . (N IC: HOLSON) : E .P .L. , ag 5-1; recurre nt in o pera bl e spindl e cell sarcoma 
tes ti s; prim a ry g rowth re m o ved surg icall y, recurre n ce untrea ted ; M a rch 
3 1, 1897, w xins g ive n e ve ry o th er d ay, good fe bril e reacti o ns, chill s, 
com/Jlete regress ion ; well and free fro m disease July 1899; n o t traced 
s ub equ entl y. (6 1). 2½ 

3. (R o 111 NSON) : D.R ., age ·14; ro und ce ll a rco 111 a r l. tes ti ·, recurrent in It. 
tes ti s a fte r r t . o rchi eno111 y; a n o th e r o pe rat io n stro ng ly ad vised but 
pat ient re fu sed ca tratio n ; 1898 : tox ins aggress ivel y a dmini sL red , m os t! 
into scrotum ; ro 111 plete regress ion, no f urt her rec11 rre11re: w II a nd free 
fro m di sease 19 13. (14, 17, 18 , 2 1, 23). 16 

4. (M ATAGNE) : . ge a bo uL GO : ro und ce ll sa rco m a rt. tes Li s, ing uin a l n od e 
m e ta Lases; 1s t o pe ra ti o n: rt . o rchi ecwm y a11d 'xc isio n o r invo lved n od e · 
in rt . ing uin a l reg io n ; Janu a ry 1902 : tox ins lor I m o .: did n o t prevent 
r ecurre n ce in 3 m o .; tox ins resumed , g ive n a no th e r m o.; 2nd o p e ra ti o n : 
lt. o rchiec to m a nd exc isio n o f fu r th e r lymph 11 od e 111 e Las ta es, IIisLO­
logica ll y o f extre m e ly r a pid growth; 11 0 f11r tli er ev icl e11 ce rec 11 rre 11 ce or 
metastases, in excellen t !t ea /tit 111011)' years later. (53, 54). 5 

o r m o r e 

THE NEXT THREE CASES RECEIVED TRACY XI OR XlF 1·RE PA RA T10N oF C o u-:v T ox 1 ·s. 

6. (Hrnn :1.) : Age 29, cas tra ti o n , 190-1; ing uin a l n od e m e ta Lase a yr. la te r ; 
invo lved n od e re m o ved at 2nd o p era ti o n ; 2 yrs. la te r a n o th e r ex Le n ive 
recurre n ce o f l ymph n od e m e ta Lase ·: L e nn a nd e r's o p e rati o n p e rfo rmed ; 
infiltra ting n od es ex tending upwards a lo ng ili ac vesse ls; in comple te 
r e m ova l; J a nu a ry 1908 : toxins g ive n 2½ m o ·.; remaining neoplas tic tis­
sue en tire ly d i appeared; no fur /li er melasta e; a li ve a nd we ll 19 18, 
11 yrs. af ter o n e t. ( 16, 18, 2 1, 23, 37) . 14 

7 . ( HI F.ws) : . ..\dult ; recurrent ca n cer tes ti s; prima ry g row th re m oved : r e­
curre n ce M ay 19 11 ; toxins g ive n fo r recurre n ce; "abso /11/ ely jJosi tivc 
clinica l cure" : n o furth e r recurre n ce 1\[ay ]91 ·1, over 3 yrs. a fte r o n. c t. 
(18, 69) . 3 
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Years Tra ced 
After On et 

8. (TA l LHEI•.): . \ ge 35; pri rnary rn nce r Les li~ removed February 19 IO; we! I 
2½ yrs.; a bdominal meLaLa~es, Lh en supraclav icula r node meLata es; 
boLh ma. e in crea~ecl rapid! in si1.e; seen at i\l ayo Clinic, fam il y 
phy~ician wit! prognosis wa grave, only hope being tox in Lh erapy; 
;\fay 24, 191,1: Lox ins g ive n stead il y I )L; stea dy improvement, complete 
disappearance /Jot!t metastatir 111assrs: 11 0 further ev ide11 re of disease; 
di ed suddenl y rn yo ardiLi s, SepLember 25, 1916. (23, 25, 56, fiO). 6½ 

TIIE FOLl.O11' 1:SC C SE R l•:CEIVFIJ T II E CO.\ l:'\IERC IAI. PRO0l CT, PARKE DAVI XII 

!l. (R.o uB1 Ks): ;\falc, age 55; la rge Lumor n. Les tis removed J a nu ary 7, 1909; 
very rapid loca l recurrence: 2nd opera Lion January 22, J 909; 2nd re­
currence soon apparent; furth er surge ry cl ·emed in advi sable : Febru ary 
I. 1909: toxins g iven in o r nea r gro\\·th for 3 mos. ; ve 1y ra/Jid comp lete 
rcgres ion; no furt her recurrence or 111da lases; a live anti well June. 
19 14 ·ee complete hiswry bclo,,· for interes ting detail as LO hi Lo logy 
and response to Lrea Lmen t. ( 18, 2 1, 23, 60, 68). 5 

Xote: In no ne o f th e a bove c t ·es was there an y m enti on of antecedent local 
tra uma. The di agno ·is ,,·a confirmed by micro copic examinat ion in 
each ca e. 

SER IES B, J.'\'OP ER. r\BLE S CCESSES, DETAJLED HISTORIE 

l)ETAILJ-:D J1 STOR ll·:S OF TIIE FOI.LO\\'1:-SG T HRF F C.\WS I~ ERIES B, l :S:OPFRAlll.F 

St c:c :1-~~SFS ARF G IVF:S: II ER I : 

C.\ .'E I: Ro und ce ll ·a1-con1a o f Lil e right Le ·ti~ . with me ta tase to the left gro in 
a nd recurr nee i11 th e le ft te ti s. The recurren ce a nd meta tases were 
o f exLre rnel y rapid growth , the pathologist reported. 

JJrrniou llistrny: ., 111ale, age 60, of Brus ·e l , Belg ium. The family a nd 
ear l) pe r ona l hi ·tOI') are not recorded. 

S11rg<'I)•: The paLi e11t had two o pera ti ons by Dr. Van Engelen, Chief of 
Snvic at the I 16 pital St. Pi er re in B r u ·se l . The right tes Li s was removed a nd 
l.everal meta La ti c lym ph nod es were ex ised rrom the gTo in. 

Toxin Tli ern /J )' (Bux/011 1' / formula 111ade /Jy \Iata u11 e himself. ): Be­
g inning in J a nua ry 1902 inj ection were gi ven for o ne mo nth by Dr. J.H .J. 
1\laLag ne, lo llow ing the ·econd operation, in o rder LO prevent further metastases. 
The de tail o f Lcchni c were not recorded in thi s ca e, but elsewh ere l\Iatagne 
tated th at ir a tumor ,\'as not a ccs ibl e (o r not pr sent - i.e., after operation) 

h made subcu La ncou inj ections, and th at the ·e required much large r do e · 
th a n intrallt mora l inj ecti o n . The fir l inj ection u ua lly indu ced an ery ipela­
tou . -lik pl aque whi ch di a ppea red in a couple of days. For . ubcutaneous in­
jectio n he began with a d ose or 10 g., '"hi ch wa s rapidly increased to 15 and 
20 cg. or more, ~o a to produce fe brile reacti o ns of 38°C. o r more. H e noted 
Lh at fe brile reaction · were le s com mo n and les · marked with the subcutaneou 
injecLion tha n wh en inLraLUmoral inj e ti o n · were g iven. 

Cli11irnl Course: Three mo nth. la ter Lh e paLient had a recurrence in the 
ld t te ·ti . 

Furtlu·r T oxin Th erapy : lnj ections were re ·umed a l o nce in late l\Ia 1902, 
and were g iven for a nother month. 
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Further . 11rgc1y: The lcfL Le Li ,ms remo,cd on June '!.7, 1902, together 
with further ly111ph node meLasta~c in the groin. Thee ,,·ere xamined micro­
scop i ·ally. 

Clinical Cours<': The paLie11L "·a pres llled before the Socictc 7\1(:dicn­
Chirurgicale du Brabant ear l · in 1905, \\'ith no \'iclcnce ol further recurrence 
or abdomi nal 111eta ta e, in excellent general health. Thi \\·as O\'er three year 
af ter on et. In 1953 i\Jatagne ciLed th i ca hLaLing he had b en tra ed well 
"m an y years ." (55) 

Col\lMENT: M atag 11 e reiLeraLed that the rc~ ulL " ·ith toxin therapy arc 
Jes ati fa tot when Lhey are oi\'en po toperati\'cl Lhan \\'hen Lhey arc given 
before operation, citing, the abo\'C case and a ca e of mamma1·y ca ncer (54). 
H owever, he a id th aL L\\'O o th er ca5e in which Lhe LOxin were g i\'en fo llow ing 
operation had remain ed fre fron1 recurre nce, an osLeosarcom;, o r Lh e knee, 
and a arcoma of Lhe axi ll a . 

IL is of intere t to n ote Lhat in al l Lhe ca~cs treated prior to operat ion , 
i\Iatagne made intraLUmoral lllJ eCLion and caused marked febrile reacLion 
and chill , while in patient gi\'en postoperative Lhcrapy Lhc sub uLaneous route 
wa used, which elic ited mu ch le s marked or regu lar reanio ns. 

f aLagne cont inu ed L u e Lh cse LOX in s a nd in l 913 h e wrote Co ley L11 a t 
for th e previou 18 car. he h ad con i ·t nLl y us cl Lhcm prior to operat ion , 
and Lhat thi procedure h ad given him a "percen tage o( ure much higher 
Lh a n ordi nary urg ica l treaunent alone." ('23) 1 le appear to ha\'c been the 
o nl y urgeon h ere or abroad LO h ave ad\'ocaLed pre-operaLi,·e treatment as a 
rouLin e me thod. (5,J, 55). 

CASE 5: R ccu rrenL round ce ll a rco rn a o( the te ti of extr me malignancy wiLh 
enlargemenL of the deep iliac node., confirn1ed by micro copic ex­
amination. 

Prrnio11s Histo ,y: E.O .T ., mal e, age IG. There was n o fam il y o r l r vious 
personal hi LOry of wberculosis or \'Cn crea l disease. Jn Decem ber 1905 Lh e 
paLielll deve loped a tumor of Lh e Lesli ·, which in creased rapidly in i1c. 

S11rge1y: Orchi ecLom was performed on Febrnary 25, l90fi . about '2½ 
momhs after o nset. Dr. \ Villiarn B. Coley \\'a, first cons ulLcd o n ;\rarch 2'.I, 
190G, al which Lim e th e re was a 111all lump the ile of a ha;c l nut in Lhc gro in, 
with enlargeme nL or Lh e deep iliac I •111ph node,. 

Toxin Thera/J)' (B11x/ 011 )'/ ): Jnjection \\'ere begun al o nce .ind were con­
t inued Lh rce time a week for c,·en 111011Lh , fairly good febrile reanions being 
obtained. The recurrenL tum ors di sapp eared and th e pat ic nL 111 acle a comp! Le 
recovery. 

Clinical Co11r c: H e " ·a examined periodically by Coley unLil ~fay 191'1, 
e ight year after Lreatment, al whi ch time he remained well and free from fur­
ther re urrencc or meta Lases. ('22, 35). 

C .-\ SE 6: Twice-recurrent in operab le arco111a or Lhc Le ti , " ' iLh 111ctasta c Lo Lh 
ili ac and retroper itonea l lymph node\ confirmed b , m i ro copic ex­
examinat ion . 

Previous History: i\Ia le, age 29. The fam il y a nd ear ly hi story were: not 
recorded. 

11r<J'eJ)1 : Ca tration wa perlonncd in 1904 for sarcoma of Lhe te ti 
A year later meta ta es were ob cr\'cd in the inguinal lymph nodes, which were 
removed. T"·o year later Lhere " ·;1s another exLen i,·e recurrence in the same 
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region. Lenna nclcr·s operation was performed, whi ch rcvca !eel infiltrated nodes 
extending upwards a lo ng the iliac vesse ls. These could not a ll be removed sur­
g ica ll y. The cx pecLcd femora l thrombosis did not occu r. 

Toxin T l,ern/J)' (Tracy X I ): Jn the hope of des troying Lh e neop las Li c ti s uc 
which ivas left behind, Hertel, of Copenh agen, Denm ark, beo·an inj ect ion o[ 
th e toxins in _J anuai·y 1908, ro ll owing thi s third operation . H e gave cl oses of 
rron1 3 to 20 cgm. The wound healed within a mo nth a fte r the operat ion , and 
on March 20, 1908 Lh c pat ient was di scha rg·ed well, th e in vo lvement h aving en­
ti rely cl isa ppeared. 

Clinical Course: H e was presented befo re the Koegc i\fedical SocieLy in 
:\'ovcmbcr 1908, with o u t evide nce o[ di ·ease. Jie remained well and [ree from 
rurther recurrence when las t traced Len year · after treatment. 

Co 1 M i,:r-;r H enc l reported a no th cr case o r in opera bl e recurrent tumor 
of the tc tis treated by th e toxins a nd he stated that he considered the outcom e 
highl y encourag ing· ro r the use or this method and that he would [eel ob liged 
to use th e toxins in a ll ca cs wh ich callle under hi s ca re. In commenting o n 
H crtc l's experi ence with tox in therapy, Coley slated in 1923 : " I( results like 
the ·c, not o n ly in m y ow n ser ies o r cases but co nrirmed by o th er observers, ca n 
be obLa in cd by the u ·e o[ th LOxins, it would seem more rationa l a nd log ica l 
to ad vise a thorough cour e o f LOx in trea tlllent as a prophylactic imm ed iate ly 
after opera ti o n ( i.e. o rchi cc tomy) rather than subj ect ing a ll ases to the gn-1\"e 
operat io n of extensive dissection of the abdom in al g lan d ." (16, 18, 21, 23, 37) . 

CASE 9: Twice recurrent inopera b le ·arconn o[ the testis, co nf irmed by mi cro­
scop ic exam in at io n a fter the opera ti on o n J a mnry 7, 1909 by Dr. Carl 
'. Oakman a nd one other patbologi ·t. For detailed report sec be low. 

Prn 1io11s Histo1y: i\fal e, age 55. The pat ient' w i(e had tuberculosis a nd 
two so ns di ed of it. The patienL's ge nera l hea lLh h ad been good. For 20 years 
he had no ted a n en la rge ment o r Lh e right testis. 'Whethe r this was clue to hy­
drocc lc or not was unkn ow n . . \ bou t a year prior to consulting Dr. Frederick v\T. 
R obb ins o r Detroit, the tunica vag in a li s was tapped and a la rge quantity o[ 
se rulll was w ithd rawn, leavi ng a n infiltration in the testis or ep iclidym is. Severa l 
tim es Lh c reafter tapping wa rc ·oned to by Dr. Stanley G. Miner, the last 
t imc a few wee ks before be ing re ferred Lo R obb ins, wh en bloody fluid was 
ob ta in ed. Therea l"tcr a \'Cry rap id in crease in the s ize o[ the test i wa noted. 
AL exam ina ti on, .J a nu a ry (i , 1909, a sllloo th ova l tumor was fo und in the r ig ht 
scrota l sac, ~0 crn. long, from whi ch a much thickened co rd passed through 
the ing uinal canal. The upper portion o[ the tumor eemcd hard, the lower 
third e lastic. A provisional diagnosis o[ sarcoma wa · mad a nd immediate oper­
a Li o n acl vi ed . 

Co11r11rre11/ ! 11fr:c tio11: ,~t th is tim e th e tempera LUre was 100°F. and the 
pul ·c %, indi ca ting probably ·ept ic absorpti on. 

Surgery: On J anuary 7, 1909, R obb ins operated, removing Lhe tes tis a nd 
cord hig h up in the ring. : \ t the boLtom of the sac there was an oun ce of clear 
erum a nd a test is whi ch on sec Li o n looked quite no rlll a l, but the main body 

o f th L11m or ee lll ed to have its orig in and growth in the head of the ep idiclym is. 
lt was fi rm ou t idc with a bou t ha l[ a n oun e o[ d ir ty necrot ic flu id in the 
center. The pathologi t reported: " l'\farked hyperpla ia of mu cul ar coa ts with 
plentiful round-cell infiltrati o n . not mal igna nL. " The next day th e temperature 
\\'as I00 .G ° F and on .J anuary 11 , it was 99.8 °F. T here was fulln e s in the region 
of the cord whi ch R obbi ns tho11ght was probably clu e to inrenion. An ice bag 
11':ts applied . On .Janu a ry 1·1, 1909, he .. ll'ork d a directo r dow n into Lh e scro turn 
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whi ch, while h eal ing ni ce ly o n Lh e surface. was no t r igh L. " T h e Lcmpcra wrc 
h ad gone d own Lo no rm al, and R o bb ins co nside red tha L th e conditi o n mi g lll be 
due Lo ;1 he n1 a LOm a, buL o nl y a k w dro ps o r bl ood · rtuid \\' l're evacua ted . 

On .J anu a ry 20, McGraw saw Lhe pa ti e nt in co nsult a1 io 11. R o bbin report­
ed: "'Ne fe ll Lh a L we h ad LO dea l w iLh a vc r 111 a lig na 11 L neopla m \\'hi ch , n ow 
only J 3 cl ays a fLe r th ri rs L operat io n , h acl deve lo ped a firm g ro wLh as large 
as o ne' · [i t, seeming ly Lhree large masses fused toge th er, o ne g rowing from th 
slump o f Lh e cord a nd Lwo masses from Lh e s ide o r th e clean ed-out scroLal sac." 
On J a nuary 22, 1909 R o bbins aga in op e rated , in Lh e p re. nee o r ;\fin er , al SL 
M ary's HospiLa l, rem o ing Lhc scroLa l skin o n th e ri ght s ide, rrcc ing the cord 
well up w ithin the a bdomin a l ring a nd ke ping we ll " ·iL11 o ut Lh e new g rowth. 
The pa tholog ist repon ed: " Grea Ler pa rt o ( sen io n ·hows a degcnera Li ve proce s. 
Sm a ll a r as o f large round sa rcoma tous ce lls are n o L infrcgue nL. Ves el walls arc 
m a lfo rmed a nd Lhicke ned. " The spec im e ns were a lso submiuecl to Dr. Carl 
O akm a n wh o rep orLed: ' 'T here is ve ry litLle Lissuc cha racLeri sti c o f Les ti in a ny 
p a rt o f spec imen: a few secL io ns sh ow some ra intl y s tain ed scminiferou s tubules, 
but they are ill de fin ed, a tro phi c a nd in Lh e midsL o r necro ti c Li ss ue; Lh e la rge r 
p a rt o f the spe ime n shows a diffuse grow th , o f m esobl as Li c Lype, very i r regular 
in iL · di sp os itio n ; the ce llul a r clements a re [u ·iCorn1 , and fibrill a ry or bra nching, 
with con id era bl c in tercell ular m a tri x, g iving i L a Ill xom ·tLo us ch ara cLer. 
Severa l cl egenera Ling a reas sh ow pronoun ced rnucoid d epo iL, sta ining d eeply 
with h ema LOxylin. There a re m an y aggrega Li ons o [ sma ll ro und ce ll s, especia ll y 
a ro und the blood vesse ls. The vascul a riLy is n o t m a rked, and mu ch o f the blood 
suppl y is primiLivc in ch a rac te r . There a re m a ny a reas of h emo rrhage in a ll 
tages of retrogress ive ch a nge . O ccas.io nal bundl es o f smoo Lh muscle are see n, 

m os tl y r a ther hya lin c in appea ra n ce. There i wide pread necrosis, in all Lagcs, 
as a result o f pres ure o [ de fi cie nt vascula riLy. Th Lumo r appea rs LO be of the 
rn yxo a rcom a to us va ri ety." The report o n the r ecurrent metas La ti c Lumor in the 
g roin was as fo ll ows: "The m o L con pi cu o us fea ture o f the rn a Le ria l is hemor­
rhag ic and fi brino us exudate in va ri o us stage · of d egenerat ion . The small por­
tions which sh ow recogni za ble ti ss ue consi t o [ c lose ly p acked Lhin (usi(orm 
cclJs, a rranged in inLcrl acing bundl es; thee in some pl ace re embl e smoo Lh 
muscle, and in o thers connecti ve ti s ue; the re is widespread n ecro is and h yalinc 
ch ange, a nd poor blood suppl y, with num erous a reas o [ pigmem a ti o n, evide nLl y 
h em a LOgeno us. The excised p orti o n includ es a litLle sLria Lecl mus le, which 
shows h ya line ch a nge and round ce ll in filLra ti on. In the l'leshi cr p an s of Lhc 
m ass there are mases o [ ro und ce ll s which appea r sa rcom aLO us in n a ture ." The 
p a tient did well , the tempera ture rema in ed n o rm a l, but on Lh e [i(th cl ay there 
was a n undo ubted recurren ce wiLhin Lh e scro tum a nd ca n al. R o bbins reporte<l: 
" You could see the increase in size every day." 

T oxin. Therapy (Prl1'h e Davis XII): Beli ev ing th a t furth er surg ica l proce­
dures would offer no h op e of co nLro lling Lh e di sease, R o bbins began Lh e in­
jec ti o ns of Coley's LOxins on .Ja nu a ry 23, 1909. T he initi a l close was 0.25 minim 
inj ec ted n ear th e swelling, whi ch ca used a slight febril e reacLi o n six h o urs la ter 
(100 °F.). Inj ecti ons were continu ed d a il y in th e· viciniLy o f' Lh e growth , in creas­
ing Lh e dose g-radu a ll y to a m ax imum o f 5 minims (whil e in Lil e hospital) . The 
first marked reaction occurred a fte r th e third cl ose ( l0~.6 ° F.) a nd a chill las ting 
24 minuLcs. The second ma rked reac tio n occurred o n Febru a ry 7, 1909 a f'Ler 
a cl ose of 11 111 in i ms: ( I 0'1 °F. , pulse 1 18, chill las Ling 4 5 min u Les) . R o bbin s re­
ported a t Lhi s Lime : "Fo r th e las t fo ur d ays Lh ere h as cc rLainl y been no in crease 
in tumor gTm th a ncl Lh ere is a we] I-ma rked [ee l i ng o n th e part of a 11 obser ve rs 
tha t perha ps Lhe g rowth i. beginning to di sappea r." On Feb rua ry I J, a dose 
o r 4 m inims wa inj eCLed inLo th e LUrn o r, ca u ing· a fe brile reacti on o f 102°F. 
The n ext d ay th e sa me intra Lurnora l close ca used a reacti on o f' J03.6°F. R obbins 
reported : "The p a Li ent g radua l! impro \'ecl a nd left th e h o ·pital Febru a ry 17. 
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;\t that time improve ment 11·as marked. The case was a sp ectacular one. The 
rapid grow th of th e tumor was so unu sua l a nd the melting awa y of the growtl1 
.,o marked that ~0111c oJ th ose watching- th e progress o f the case were willing to 
doubt its ma lig11;incy. However , th e fin a l report or the pathologist, Dr. Carl 
Oakm a n, Lo w hom th e specim ens were submiu ed, seemed to show conclu ively 
that we have trc;itecl a case oJ sarcoma with th e Coley fluicl a nd that a t the 
present wr iting th e patien t is perl'cctly well. " The injec ti o ns were continued 
after th e patient left th e hospital twi ce a week through April, a tota l dura tion 
of three m o nths (a bout 42 inj ect ions). On ,\pril 5, 1909, R obbin reported to 
Dr. William B. Col ey, and added: " H e has ga in ed 40 pounds, looks the picture 
o f h ea lth and no sign o[ recurrence ca n be seen or felt. I have never seen so 
rapid a recurrence nor have we h ad here so marked an effect from the Coley 
fluid." Il e later Lat.eel th at th e regress io n was so rap ill L11at "from day to d ay 
we we re greatly a Lon i ·li ed Lo sec th e wmor m elting away." 

Clinirnl Course : The pa ti ent rem a ined well a nd free from recurrence in 
June 191 1, over five yea rs after trea tm ent. Apparently Coley believed tha t this 
patient ultim ate ly di ed of nephriti · ( 18, p. 56-57). H owever, R o bbins did not 
corroborate thi s when co nta cted in ]943 (60). 

Jn di scus. ing Hinma n 's pa per on th e radi ca l surg ica l treatment o[ cancer 
of the tes tis, Robbin s ·ta Lecl in 1914: "1 wond ered while I listened to Hinman's 
paper if he had entirely forgotten the work of Coley in connection with his 
tox in · in th ese cases." (38) He then gave a brief outline o f the case reported 
above a nd in conclusion stated: " We should not forget that there a re uch 
case · a J have had a nd a · Coley h a· repor ted , which arc wonderfully helped 
and probably cured by these inj ecti ons." (18: 21; 23; 38, p . 201 4-2015 ; 60; 68). 
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SERIES C: 11 OPERABLE TESTJCUL.\R C \~CER Fr\lL R ES: 17 Cr\SE 

T Ht: F1R T THREE PATIENTS R i-:c:E 1\'ED TII E BuxTo:-1 \IL PREPARATION 

Period of 
Surviva l 

l. (\tV. B. Cou::Y): C.M. , age 28; n. recurrenL ro und ce ll sa rcoma testis, 
onset J yr. a [Ler Lrauma; a l Isl be li ved Lo be h yd roce le; Lapped wiLhouL 
resulL; December I 0, 1898: ca ·Lra Lion wh en Lumor was 7 ½ cm. in circu m­
[erence; a bdo min af mew ·tases apparent -I mos. hner; April 30, 1 99: 
LOx ins in mall dose, no chill or febrile reacLions from 1st 15 cl oses, but 
abdominal growl!, decreased decided ly, genera l fir,al//1 improved : Loxins 
continued inLerm iuently for (i mos.: shonl y afLer injecLions were ·topped 
grow Lh increa ed, meLa ·ta ·e Lo sp in e, cleaLh abouL 6 mo . la ter, o er 
2 yr. afLer onset. (13, 18, 56). 2 yrs. 

2. (\ ,V. B. COLEY) : F. T. H., age 28; round ce ll sa rcoma It. tes Lis; Je(t 
orchi ecLOmy l yr. a fLer o nsel, well 2 yr.; then "'lu mbago ·' due to meta­
stases iliac reg ion, severe pain , IL, leg greaLly ·wollen for 7 mos.; Jul y 16, 
1900: 19 inj ec Li o n · LOxin · in small doses in J ·L 30 days liLLle o r no (ebrile 
reaCLion; 111arl<ed improvement al first , later no effect; toxins g iven 5 
mos. ; deaLh about 6 mos. al"ter last injccLion , 5½ yrs. after o nset. 
(13, 18, 56). 5½ yrs. 

3. (\1\1. B. CoLEY): . H., age 46; o nset 1894, Lumor of slow growth in 
rt. Lest i · (l 2 yrs.' duration); by J 903 Le Lis \\"as L\\·ice norma l ize and 
hard; developed lump in groin and nocLU rn a l I a in ; operaLion .June ·1, 
1904; LesLis and affected n odes removed; metastases 16 mos. la Ler, entire 
rt . g roin and a bdomen invo lved ; LOxin · for 12 cl ays, no marked r eac ti ons; 
marhed temporcny improvemen t; 5 x-ray trea tments also give n; dea th 
:March 31, 1907 about 9 mos. a[Ler lat inj ection, 13 yrs. after o nset. 
(18, 5, 60). 13 yrs. 

TH E NEXT SEVEN PATI ENTS R ECE IVED T J-rn TRACY XI ORF PREPARATlON 

4. (ScHOOl\OVER) : S. C., age 49; can er lefL Lesli ; left orchi ecLomy, .Jul y 
1906; metas tases in 2 mo. (groin, iliac, abdom in a l nodes); enormo us 
swelling leg, thigh ; ede'll1a clec rr'asecl alm ost im111 ec/iatel11 a(Ler tox ins 
were begun, alm ost disa/Jpeared in 11 mos.; a_bouL 200 closes toxin 
given in 15 m os.; disease la ter recurred; death Jul y 1909, about 15 mos. 
after final inj ect ion, over 3 yrs. a[Ler on et. (18, 2 1) . 3 yrs. 

5. (HERTEL): Age 38, primary LUm or o[ Le Lis removed urgica lly; few 
mos. later extensive inoperab le abdom in a l meLasLase present; 1908: 
toxins a usecl softening, fl11ctuation of nodules; pat ient weakened 
stead il y, developed iJeus, died; autopsy showed single retrn /Jeriloneal 
cyst; no trace of disease elsewh ere. ( 11 , 18, 37) . over 

1 yr. 
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Period of 
urvivnl 

6. (W. B. COLEY): S.S., age 4 '; large ro1 1nd cel l ~arcoma I t. Lesli ; ·ep­
tember 1909; IL orchicnomy few mo . . a fter onset; large rctroperi ton ea l 
me ta tas s It. hypo ncl r iac a nd lum bar regio n , nodes in bo th gro in s a lso 
en la rged ; ma rked we ig ht lo s, p a in, genera l las itucle; Febru a ry 1910; 
tox ins g iven intram us 11l ar ly, g lu tea l reg ion, cont inued 4 mo., 5.5 times 
wk ly.; sieady, low but complete regrc sion melaslalic growth size of fi I : 
further toxin in Augu t (inguinal nodes were sti ll enlarged); no evi­
dence disease September 19/U: a precaution again L recurrence toxin 
r urned eptember 7, 1910-55 close in buttock in 107 clay; general 
health improved; biop y of inguinal node X ovemb ·r 3, 19 10, howed no 
evidence of malignan y; mo. after injection were stopped, pain, weak­
ness, <l isten ion ; large ma in lt. kid ney reg io n ; tox in resumed J a nuary 
23 , 19 11 ; 7 in 16 day, onl y mod era te reacti ons; t umor began to regre s 
s low ly; p a ti ent was di sch arged from h osp ita l Febru ary 10, 1911 for 
" di so b ying ru les"; e11 d resu lt 11 11 /wown : n o deat h raord. foun d . 
1911-1 946. (15, 16, ]7, 56). unknown 

7. (\ V. B . OLEY): \\ . E. G., age 32; cancer l t. tc t i ; l t. orch iectomy 
Ju ly at Mayo Cl in ic, 6 mos after on et; 2-3 wk . later ymptom abdom­
inal meta ta e apparent: ma i,e child' head: Sept mber 19 16: toxins 
g iven brie(ly (no detai l ) , little effect noted; di case progre ed rapid ly, 
death 9 mo ·. after onset. (ll , 16). 9 mo. 

8. (\ •V. B. COLEY) : J. I. F., age 14; cancer rt. tes tis, rt. orchiectomy 
J anuary 19 1 I, 6 m o. a fte r o nse t ; hqnro tom y Febr uary 19]3 (incomplete 
remova l in vo lved nodes) ; l7cbru a ry 26, 19 1 ;:I : tax i ns i n trave no usly small 
d ose, mi ld reac ti ons, some sligh t l(,111pora1)• improvem en t,, di ease 
progrcs ·cd, dea th 3 yr . a fter o n ct. ( 15, 56) . 3 yrs. 

9. ( , RA;-.;T): L. \ \'., age 37, omet Apri l 19 13; rt. ectopic test i ; Decem ber 
6, I 9 I 3, exploraLOry operat ion revealed enormou crrowth involving 
bladder, al ·o meta La tic enlargement at ba e o[ bladder, edema of 
lower cxtrcmitie ; progno i regarded a about 90 clay ; 3 days la ter 
toxin begu n ; little effect from ·I wks. of Parke Dav is X II; marked. de­
crrase following use of Tracy X I; when dose or freq11e11ry was decreased, 
growt h in creased; 14 x-ray trea tment · also g ive n , causing fib ro is, h ard­
ening; r ema in of growth removed surg ica l ly; tox ins con tin ued by 
p a ti en t's w ife; complete recove ,y; gained 37 lbs., we ll 3 yrs.; recurren ce 
in ga trointe ·t ina l t ra t, cau ing b Lruction ; no further tox ins, di ed 
O\'Cr 5 yr ·. after on et. ( l , 23, 33, 75). 5 yr . 

JO. ('i\ . B. COLEY) : D. i\ f. , age 19; re urrent embr onal carc inoma te tis; 
on ·et [ llo"·ed ·cvere trauma; De ember 20, 19 16: di ca eel t ti . remova l 
·urgicall in Detroit under local ane the ia; some suppuration there­
after; toxin begu n 5 wk . after operation for retroperitoneal lymph 
node meta ·ta c · (rt. ax ill ary a nd cerv ical node a l o palpa ble); l m a ll 
d o in -tr; chy in tra mus ·ul a rly; marked reacti on ; also 8 x-ray trea t­
m ents begun dur ing tox in th era p y (severe radi atio n s ickn ess a t t imes); 
110 effect· r•xcept n odes slight ly rnorr, movab le ot t imes; d ea th fro m in an-
i Lio n i\f arch 11 , 1916, ;i bo u t l yr . af te r onse t. (25, 56) . yr. 
T 11 E FOLLO\\° lj\;C F.VF:>1 C:ASFS RF.C l•: IVFD T H E CO.\ l i\ l FRCIAL l'RODl ' C:T. , P A RK E 

D VJ XII AND XIII. 

J l. \'. B. COLEY): ·., age 3 ; cancer It. tc ti ; l t. orchiecLOmy July 
1907, 13 mo. after on ct: meta Latic ma. in abdomen 15 cm. in d iam-
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Period of 
, urvival 

eter; O ct0ber 10, 1907: 30 inj ect ion. t0xiw in 77 d ay. intramu cularly 
r emote from tumo r area; reaction IOI O to l 04 °F: temporary i111prove-
111 e11t; dea th 22 mo. after o nse t. (25, 56). 22 mos. 

12. (HARMER) : S. G. , age 40; tum or in vo h ·ecl It , tes ti ·, e pididyrni s, cord , 
infiltra ting a bdom in a l muscles; i1wo lved te ti s was 6-8 tim es no rma l 
s ize; Se ptember 9, 19 10: in comple te re mo v·ll 2-3 mos. a[Ler o n e t; Sep­
tember 13, 1910: tox ins in O.P.D. for 3 wk. ; little or 11 0 reactions, 
no effect.: r apid recurren ce, death about 6 mos. a fter o n et. (25, 35, 
75). 6 m o . 

13. ('W. B. Cou:v) : S. S. ., age 42: prirnar , in rt. Le Li ; rt. orchi ectomy 
September 10, 1904; recurre n t nodule excised i\Iarch 1906; well 12 yrs.; 
then m e tasta cs invp lving d ee p nod e~ a lo ng pine; exp lorator la pa r­
otomy, fayo Clini c; x -ra y, rad ium , con iderable temporary r ~res ·ion , 
the n in crease in s ize; d evelo ped m as in lt. supracl av i ular region J ul y 
22, 1919; 17 d oses toxins in 1st mo. (Tracy XI) . m od erate reacti o ns; 
a l o rad ium pa k ; com plete regression both 111 etastatic masses; further 
radium; further toxins, continued 3 yr . (Pa rke D a vis XIII); in excel­
lent hea lth. X o evidence of disease 192-1; life in ·ura n ce exam ina tion 
n egative except for light a lbuminur ia for whi ch he went o n rig id di et, 
liquids, no prote in , took " Sta fford ,va ter ," strong purgative, upset hi 
dige tion. !though no ev ide nce of r ·cu rrencc or further m eta tasc 
were pre ent, furth er r adium therap , was g iven 1924- 1926; s mptoms 
recurred 1926: node in supra lavic ul ar reo·ion. nod es in thoraco-lumbar 
juncture; toxi ns not re urned; d isca , c not con trol led by furth er rad i­
a tio n ; death 23 yrs . after onsC' I, ½yrs. af trr toxins be[!. 1111. (2 1, 23 . 
56, 60) . 23 yrs . 

14. (Ro T): R. S., age 25; e rnbryonal ca rcinoma rt. tc ·tis fo llowing injury 
I\,farch 1928: rt. orchiecLom .Jun e 23_. 1923; recu r ren ce in scrotum July 
25, 1923 : radium p ack 0Yer R .LQ.; Aug ust 26, 1923 : tox in intramu cu­
la rl y thrice wk ly., rarr' I)• anv reaction; felt fairlv well about 2 mos.; 
the n had 1 very evere react ion; toxin topped for 3 wk .; m e tastase 
d evelo ped; dea th D ecember 18, 1955, o ver 2½ yr ·. after on et. (23, 
56, 60). 2½ yrs. 

15. (C 11, ) : C. R. , age 32; m a lig na nt ten11oma It. tes ti s; It. orch iectomy 
b y a noth e r surgeon .Jan uary 1925 ; m eas tases to lum l ar 1 mph nodes, 
los t 25 lbs., n a u ea, vomiting, pania l ob: tru ct io n due to extrinsic 
pressure; O ctober 21, 1925; explor;:~ory laparotom y; 5400 m ch. r adium; 
November 2, 1925 toxin . no marked r act io ns; patient li ved 2 rs. 
with kn own meta ta es during which time apparen tl y a a result of 
trea tment he howed 111arl1<'d rr·gressions in the she of th e mass; a t no 
time did h e pre cnt ed em a or a cite ; later ternoclav icular a nd m ecli-
ast in a l m etasta e, d ea th o ,·er 2 yr. after onset. ( 10). 2 yrs. 

16. (G1FFEN &: KAl FF,\.fA:'<) : C. \V. ~f. , age 29; m a lignant te ratoma IL. 
Le tis; o n e t D cember 1927; castration May 1928; d eve lo ped severe pa in 
in abdomen; d eep x-ray caused no improYement in pain ; tox in s intra­
venously every 2nd or !lrcl cl ay; poin decrr·as(•c/ , f!;r'nern l co ndition im­
proved, ga ined weight ; evere pain return ee!, no t b en e fited further; 
dea th about 6 yr . after o n et. (23) . 6 yrs . 

17. (v\ . B . COLEY) : D . F., age 3-1; ino pera ble m ta ta ti c ca rcino m a r e tro­
periton ea l nocle , prim ary in testis; o nset December 192 ; It. orch ienom y 
a nd exci io n tumor in rt. e pididymis. Fe brua ry 111, 19~9; well until 
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honly after tomillectotn) . ..\pril I, 1930: 16 radium pack treatment 
totaling 120,000 mch. October 1930; toxins imramu cularly and intra­
\'t'llously, some good reanioll,; mass in l<'fl upper abdomen regressed, 
/Jatient gained 20 lbs., re111ai11<'d in excellent rondition 1 mos., then 
mcdia~Linal metasLa e ; further radium, 15,640 mch., 16 x-ray treat­
ment, c0111/Jle ir' H'gression, apfxarcd rli11irnlly free from diseo e .Tuly 
1932; funher rad iat ion September 1932; disease no longe r cont rolled, 
death 2½ yrs. a[ter onset. (23, 56, GO). 2½ yr . 

Note. The following ca e had antecedent lo al trauma prior LO o n ct: 
Ca c I (fall on bicycle), 2 (much hor e-back riding), -J (1 -1 year before) 
10 ( evere kick in groin), 13 and 1·1 ( train). Ca e 3, 9, 10, 11, 1-1, 15 
and 16 had x-ray or radium therapy before or during wxin therapy. 

SERIES C, li'\ OPERABLE F,\I L RES, DET \!LED HIST RIES 

))J-:T,\ILED lli STOR l1·~5 OF T ll E FOLi.OW i NC T!IREE CASE. APl'EAR T() BE OF 

l'EC: IAI. 1:--'T l•:REST. 

Cr\ ' £ 6: Inoperable: recurrent large round cel l arcoma o( th left te ti , con­
firmed by micro copic examination b ' Dr. F. . Mandelbaum, Path­
ologiH of \fount inai Ho pita!, ): ew York. 

Previous Jli.1to1T . S., male. age ·16, Ru ~ian laborer. The familv hi ton· 
" ·a · negati,·e, and there wa · no hi ·wry of antecedent local trauma. On et, in 
June 1909, the left te. ti becam enlarged, hard and painful. 

Surgery: T he pati ent was operated upon al Mt. Sin a i 1 Io pita! in ep­
temb r 1909, a l ft orchi ecLOmy be ing performed by Berg. 

Clinical Co11rsf': bout ix momhs later, he began ha,·ing con iderable 
int rmiuent pain in the left ·ide o( the abdomen and around the left kidne , 
which wa ,,·or. at night. Ther wa no pain on defecation or urination, nor 
''°a · th re any marked lo s of weight but ther wa, a feeling of general la i­
tucle. The bm,·el · were regular, but the appetite wa poor, and "'it "·a painful 
to O\'erload the tomach:· The pain gradually became more e,·ere and ub­
~equently a large tumor de,·elopcd in the left h pochondri;ic and lumbar 
region. Th patient was referred Lo Dr. \\ illiam B. Coley in i\ [ay 1910, ;it 
which tim e the lymph nod es in both groins wer enl arged. Palpation of the 
abdom n showed an ind efinite mas · a bo ut th e size o f a fi st to the left and 
\light ly be low the um bi li cu , apparent! , origin;it ing in the r troperitoneal l mph 
n cl ·. 

Toxin Thcra/J)' (Tracy XI): lnje Lion were begun in February 1910, the 
initial doe being 0.5 minim. The doe wa increa ed LO the point of producing 
moderately e\'ere reaction (102 °-l03 °F.) " ·hich occurred follo"·ing dose of 
7 tO <' minims gi ,·en intramu cularly in the gluteal region. There wa gradua l 
diminution in the i,e of the lllmor under toxin therap ·, ,,·hich wa continued 
fi,·e or ix times a ''°eek for about four month . The pati nt w;is then a ll owed 
10 go home for a few we ks. H e wa · re;idm it ted Lo Memoria l Hospital o n 
August 9, 1910. Ph ysica l x;1minat io n sh wed that the intra-a bd omin a l tumo r 
h·id apparent! ' entire ly regr s~ecl, but the ing uin a l nodes o n both sides were 
till enlarged. The inj ection · were re umel on Augu t 11 , 1910 and during 

th next 14 day 12 were o-i,·cn intramu cu larl y in the buttock, only one of 
which cau eel an~ marked reanion. (10-! °F. and a chill, on .\ ugu t 25). The 
doe "·a. increa ed ,·c-r~ light!~ to a maximum of 3 minim . The patient "·as 
di . charged on 1\ ugu L 29, 1910. The general health impro\l:cl and a careful 
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exa min a ti o n earl y in Se pLembcr ~hm l"ed no e,·id en cc o f tum o r in th e a bdo m en . 
As a pre a utio n aga inst (unh cr recurren ce the toxin were re urned o n Septem ­
ber 7, 1910, a n<l during th e n ext 107 d ays, 55 i11Lra m11scular inj ecti o ns were 
g iven in the buttocks, in d oses ra1win g [rom 0.5 to 7 minims, us ing bo th the 
filte red a nd unfilte red pre p a ra ti o ns (T ype XL a nd XI f ) . Th e fin a l injec ti o n 
was g i,·en on December 23, 19 10. On six occa. io ns th e t mperature rose to 
l00 °- 101 ° F. , th e m aximum be ing 102°f. , on O ctob r 1-l , fo llowing a d ose o ( 
5 minims. However , th e inj ec Li o ns u uall y ca used no rea ction s. There were 
moderate chills, las ting IO Lo 30 minute n ten o ccas io ns. Th e gen era l healLh 
improved and a careful exa minatio n abo ut :\'ovember l , 1910, revealed no 
evid en ce of tumor in th e abd o m en , a lth o ug h the ing uinal nod es on both side 
were s till e nla rged. On N o Yember 3, 19 10, Co ley rem oved t1rn very sm all nod es 
o n eith er s id e o f th e g roin under an es thes ia . Th ese were exa min ed by Dr. 
vVi!Jiam C. Cl ark , who re ported: " Simpl e h yperpl a ia, no trace o f arcorn a ." 
Under e th er exa mi11a ti o n al thi s time, no tr,1ce o [ th e abdomin al tumo r could 
b e (cit. On N ovember 23, 19 10, th e pa ti e n t was presented be fore th e N ew York 
Surg ica l Socie ty, at whi ch tim e Co ley sta ted it was th e onl y case o( a m a lignant 
tumor of the te ti s recurr ·nt in th e a bdo m en , in whi ch he pcr ·o nall y h a d o bse rv d 
a comple te regress ion. H e ha d , hO\-ve,·er, up to that tim e, h ad four cases o( 
mal ign a nt tumors o( th e testi s in whi ch he had u sed toxin s following simple 
or hicctomy, as a m ea ns of pre venting recurrence, a nd that Lhose pa ti e nts had 
rem a in ed well over three years, but th a L h e ha d ne \'e r cured a case by operation 
alon e. 

C/inirnl Cours(' : Th e pati e nt \l"as di scha rged 0 11 D ecember 27, 1910. H e 
wa readmitted on J a nu a ry 23, 1911 , a mo nth a ft e r th e injecti o ns were sto pped, 
beca u c h e felt weak er a nd had pa in o ver th e le ft kidney, a nd occa iona l cra mps 
in the a bdom e n. Th ere "·as no indiges ti o n and no bl ood in th e stoo ls but 
ther e wa constipatio n. H e ,,·as fa irl y \\·e ll no uri ·hcd , we ig hing 123 pound. 
Exa mination on r admiss io n showed a · po t-be lli ed ," di stend cl a bdo m en, with 
dulln ess o,·e r the ntir le ft id e, a nd tympa nitcs o n th e rig ht side . Th ere wa s 
a large mass in th e r egio n o( th e le ft kidn ey. 

Final Co urse of T oxin T/1r·raJ;y : Inj ec ti o ns were rewrn ccl o n January '.l , 
19 11 , and during th e n ext 16 clay, Se\'en were g i,·en in cl oses o[ I to 5 minims. 
The c caused onl y two marked react ions, \\·ith chill s las ting 20 and 30 minuLes 
r e pective ly. Th e tumor m as began to regress s lo wl y. 

Cli11irn l Co urse : nfonun a te l) . the pa ti ent ha d to b e di ch arged o n Feb-
ruary 10, 1911, " for di so bey ing th e rul es o r th e hospital. " H e was no t traced 
subseque ntl y. In an a ttempt to tr::ice him in 1946, no reco rd of cl ea L11 wa · found 
in the Bureau o ( Vita l Sta ti sti cs, 19 11 -1946. H oweve r, it seem ed bes t to includ e 
him amo ng th e fa il ures, s in ce the di sease was still presem whe n he wa los t 
to fo ll ow up. (15, 16, 17, 56) . 

CASE 9: In o pera bl e can ce r of th e ri g ht ectopi c tes ti 5, confirm ed by mi cro­
sco pi c exa min a tion b y Dr. R. C. \ •\'hitman , pathol og ist o f th e UniY rs ity 
o[ Colo rad o Scho ol o f i\ lcdi cin e, ,d10 stated : " ,\ typi ca l ro und-cell 
sa rcom a or the tc ·ti s, . . . tha t is, cc rta in po rti o ns sho w a typi ca L 
sa rcom a tous ·tru cture whil e o thers h a \'e some appearan ce o( the u sua l 
ca rc in o m a ." (Fo r mi cro ph o tos o f th e~c as we ll as the g ross spec imen, 
ce 33) . 

Previous H isto1r L. \\ '., m a le, age 37, o f R a d ·Iii[, Colorado. Th e pa ti ent 
wa m a rried , and was the for ema n of a copper min e. H e h ad a lwa y h ad a rig ht 
undescended tes ti s. Thi s a uscd no di ~comfo n o r in conveni ence until pril 
J 91 3, wh e n mod erate di scomfort d eve loped in the lower abdom en with dull 



pa in a nd "gas tri c incligesl ion ." H e comultcd Dr. \\'. 'i\ . G ra n t of D enver, 
Colorado, in :'\'ovember 19 13, who found a la rge abdom in a l tumor extending 
above the umbilicus and fillin g th e lower abd omen. The superfic ial vei ns 
of th e abdome n were conspi cuous. The grow th a ppea red LO have a fixed point 
in th e pe lvis a nd admi tted of but slig ht m o ti on la tera ll y. i\,fore frequ ent mic­
turiti on i,,vas beli eved due to press ure on th e bladd er. Gra nt mad e a cTi agnos i · 
o f ca ncer or th e undescended tes ti s. 

Surgery: An exp loratory operat ion was perform ed on December 6, 19 13, 
at St. Luke's H osp ita l. \ large, o licl , vascu lar tumor was fo und, w ith few 
ad he ion to the omentum or intes tin es. The cornu of the ri ght fundus of 
the tun1or revea led a nodul e th e ize of a hi cko ry nut. The bl adder ·was 
pressed down a nd part ia ll y invo lved in the growth a ml could n e ither be een 
nor f I t. Pos terior 10 th e tumor there appeared to be a bout six nodul s or 
enl a rged I mph node · conn ec ted w ith the growth a t the b ase o ( the bladder. 
.,\n asp irat ing n eedl e wa · in se rted into th e middl e of th e tuni or a nd no Oui cl 
was withdrawn. \ \Tith pre sure aro und th e pun cture a littl e g ray ish brain-like 
substa nce esca ped . A the conditio n was in o pe rabl e th e wo und was closed. 
At thi s tim e there was ed ema o( the lower ex tremiti es ancl the progn os i was 
regarded as abo ut 90 cl ays. 

Toxin Tli era /Jy: (Parke Da vi~ Xii and Tracy XJ ) Grant wrote to Dr. 
i\Ianha Tracy fo r th e Tracy XI tox in s, but as some ti1n es o ·cu1-red, the suppl y 
was tempora ril y ex hausted and th e fi rst bo ttl e sent was the Parke D av is XU. 
(75) Jnj ect io ns were begun three d ays after the ex pl oratory opera ti o n, o n 

December 9, 19 13, and were g ive n three t imes a week, cornn1encing with 0. 5 
lllini111 and in creas ing th e cl ose rapid] until a fe bril e react io n or l02°-103° F. 
was r ·ached. They were g ive n intra1nusc ul ar ly, chiefly in the lo ins or g lutea l 
regio n . ,-\ t th e end or a 1no nth th ere was sca rce ly a perceptibl e change in the 
g;rowth but there was no in crea e. However, a t the end o ( seven weeks there 
wa a manife ·t cl ecrea ·e in size . (33) Beginning about Februa ry l , 19 14, the 
Tracy X l p rodu ct was u :ed, th e initia l dose being 2 min ims, increa ing 2 min­
ims al each inj ect io n. On F ebru a ry 4, 1914, Gra nt wrote to Coley th at the 
growth had reduced one-ha lf. 

R adiatio11s: In Febru a ry 19 1-l the pati ent was a l ·o g ive n a (ew x-ray 
trea un nts by Dr. S. B. Child ·. On F bru ar y 23, 19 14, h e returned home and 
resumed h is duti es at th e copper mine. 

F11rtlw r To xi11 Th erapy : Gra nt ta ught the pa ti e nt" · wife to g ive til e in ­
ject ions, a nd . o th ey were con tin u d steadil y about three tim es a week in do es 
o[ H minims. " ·ith two inte rva ls o [ rest, fo r 11 months. Gra nt stated: .. lt seems 
remarkable that eYen a natura ll y vigoro us and h ea lthy young m a n could work 
w ith hardl y the loss o[ a day unde r such condi tions but i t was made poss ible 
in this way. H went o ff duty eve ry afternoon a t four o 'clock, a nd as soon 
a he reached home hi s wi(e gave him the inj ection. Immediately h e we nt to 
bed . Us u a ll y h e had a chill fo ll owed promptly by a rise in tempera ture which 
not in freq uen ti y reach eel I 0-:1 ° f. a nd occas ionally a Ji tt le Ji ig-her . In two ho urs 
th tempera ture began to decli ne at a rap id r ate. H e was then g i,·en a dose f 
quinin e a ncl li quid food. H e slept very well the latter part or the ni o- lit and 
by morning was read y for brea kfa t a nd work." (33) During the f irst 11 
lll Oll tlis o[ treatment the pa Lie n t re ·e i vecl more than J 00 inj ec tions, th e maxi­
m um dose be in o- I , minim ·. Grant added : "Th e tox in were continued faith­
full y a nd per istentl y because the o-rowth wa steadily diminishing in ize and I 
hoped 1t would re;1ch a po int where it wou ld be uccess(ull y removed. " (:13) 
. \ pparently in late .\larch 1914 Co ley advi eel redu cing th e d o-e Lo 8 minims, 
or JllSt sufli c1ent LO prod u ce a ten1perature o f IO I O to 10~° F. (instead of 



103 ° to l0·1°F.) G ra nt \ITO le o n .\ pr il , . Fl l -1: "\\'o uldn ' l the effect upon 
t.h e tumo r be m ore decided with th e larger d o~e. and c;o long as 1hc kidn )S 

aren ' t a ffected wouldn 't it be b etter to use th e large r cl ose for a week or two 
a t a time and then re Iuce it. " (G ra n t a ppears t0 h ave been co r r ct. ) In a 
le tter to Coley he ·ta t.eel: " In April 191'1 the inj ect ion. w re di continu ed ror 
three week. th at l migh t o bse rve th e effect. J exa mined th e pa ti ent a t the 
beginning ancl at the encl o r thi s peri od a nd could no t ra il to obsen -c , as clid 
th e pa ti ent a nd hi s wife, a n in creas in th e si, o r th e grO\nh. The tox in w:i s 
resum ed and soon th e tumor d ecreased in si1e. In August 1!) 14 th e toxin wa 
aga in cli continued with in te nti on o f an ea rl y opera tion , the tumor being much 
smaller. In ten days th e tum o r was perceptibly la rger. The pa ti ent ca me to 
Dell\·e r a nd I ve rif ied the fact. T he tox ins were imm ecli a te l resumed with 
prompt arre t in th e in crea e o f th e growth. " (23) 

"On September 24 the pa ti ent ca lled m e on th e phon e and sta ted th a t 
one leg was we llin g-. On O cto ber 30 he came to D enver. Both legs were 
invo lved fro rn th e thighs to the leet, du e to la te ra l pressure o r th e tumor o n 
th ili ac ve se ls. T he p a t ient was put to bed a nd hi s legs bandaged. 1 now 
inj e Led the toxin s m yseH into the LLimor to th e depth o ( two in ch s. The 
r eac tio ns were mu ch more sever e a nd pro fo und and 1 found it ne e sa ry to 
redu ce the cl ose to 50 per cen t o f th a t u ua ll y g iven . .. showing a mo re rap id 
a nd more extensi,·e di tributi o n o f the toxins into th e ys tem , hen inj ec ted 
into th e tum or. Thi was con tinued t, ice a week (o r fi, ·e weeks and during 
mo t of thi s time the pa t ien t was confin ed to bed o n acco unt o ( the weig ht 
a nd di sco mfort o( h is legs in wa lking . The swe lling o f th e legs rapid ly d i~­
appea recl ancl the t umor slowl y decreased in si1e.'· T he febril react ions a t thi s 
time were J03°-104°f. The inj ec t io n were continu ed until .Ja nua ry 30, 19 1.S, 
a to tal durati o n f 13 months fo r th e first cou rse o( trea tm ent , w ith int erval s 
o( res t. 

Furtl, e r R adiati on: fte r December G, 19 1,J. he was g i en a no ther se ri es 
o f x-ra y treatm en ts b Childs: " J 3 ordin ary ga -tube treatments, a nd one Cool­
idge tube treatm ent in J a nu ary 19 15. Gra nt ta ted th at during th e yea r 191 4 
under tox in th erapy th e tumor a ppea red to become ha rd er a nd more circum ­
scribed on p alpa tio n. X -ray therap y appeared to ha,·e the . a me ffect. 

S urgery : On J a nu ary 30, 191 5 Grant r emoved th e re111ain of the growth 
compl e tely. H e ta tecl th at it presented a different a ppea rance fro m tha t at 
exploratory o pera ti on J 3 months before. The tumor was ti ll quite la rge, but 
was now quite uniform a nd regular in o u tline, filling aln10 ·t th e entire h ypo­
gas trium. The p roject ing nodular ap pea rance a t th fundu · had di a ppea r d . 
The adhesions ,d1ich had formed sin ce th e prev io us o pera ti o n had obliterated 
the p eritoneum. The growth ·wa surround ed by a thick ca psule o ( co nnec tive 
and fibrou s ti sue, and adhes ions to the om entum a nd co lon " ·e re extensiYe, 
due G ra nt beli eved to the radi a tion. The bl acl ~ler, th o ugh adherent , was no t 
in volved . Grant stated: "The infe ri o r half o f th e transverse colon was buried 
by adh es ion to th e fundu s o f the tumor. lt. sa fe di ·sectio n wi tho ut damage 
to th e intes tine was the mo t clilf1cul t part o r th e o pera ti o n . iVi th th e ha nd 
benea th th e outer ca psule I sh li ed out th e tum or leav ing th e ili ac vessels, o n 
th e righ t ide es pec ia ll y, free ly exposed . N o lumbar gla nds were enla rged nor 
were ~ny dis overecl about the base o f th e bl add er. (These had a pparenLl y 
been rn vol vecl 13 mo nth befo re, prio r to tox in th era py) . Th e tes ti cle wa~ 
pl a inl y o bserved in th e center o f the tu111 or, but soft a nd in a d generated 
conditi on , whil e th e re t of the gro\\·th h ad th e usua l consi ·tency and a ppea r­
ance o( ence ph aloid a rcorna. The large cavity left a t th e base a nd sid es bl ed 
qui_te freely and it wa nece sary to pack it wi th ga uze for 48 h o ur . J'\1eces­
sanl y such a wound would heal slowly, and fo rtun a tely adhes ive ileus did no t 
occur." The p o top cra ti ve co urse was unevemful. Jn fi ve week th e pa ti ent 
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wa~ able to 1e111111 to hi~ wm I.. at the mine. Before h left De1wer, Cram 
injec tcd bi muth pa~te into the lu tula 10 complete the healing. The patient 
Jowl gained weight. 

F11rther Toxin Th<'rn/J)': 
r 5umed ;ind were cont inued 
until .June 24, 191 5. 

Shortly aft r thi operation the injection were 
by th e p,Hient"s wife 1.wo or three times a week, 

Cn11rnrrf'nl !11 /<'r·tion: In .June 1915 the patient had a local infection o( 
the listula which ,till extended to the full depth of the wound. There wa 
om temperature and headache and l ocal welling of the abdominal wall and 

the l)mph node in th groin were light!~ enlarged. 11ggesting meta ta e-. The 
patient rewrned to Gram ,,·ho wa hed out the pa t and pu with a dilute 
olution of h)drogen peroxide. The temperawre was n rmal in 36 hour. Th 

wound wa. irrigated daily for t n da . 

Furth er Radiatio11: A third brief cour,e of x-ray therapy wa given from 
June 29 LO .July 5, 19 15, u ing the Coolidge wbe. 

F11rll1<'r Toxin Th erapy: Improvement was cont inu ou and th e pati nt 
gained 37 pound · in two month . II lo al indi at ion o[ the di ea e di a p­
peared in a hon time. Jnj ec ion were continued throuo-h Jul 1915, a total 
o[ I month , with inten·al o( re t. 

Clinical CourS<': Grant 1eportecl thi ca e 111 1916 and Lated that the 
patient' heahh appeared to be normal. lli "·eight wa 175 pound, a gain 
of 3G pound, hi height ,,·as 5 feet 61~ inche, . li e ,emained "·ell umil 191 , 
when meta ta e, apparenLI · de,·eloped in the ga tro-inte tinal tract cau ing 
ob trunion . ~\ o further treaunent was tried. Death occurred in the ummer 
of 1918, over five y ars after on. et. 

Co\l ,\JENT: In the lcllcr in which he reponecl this patient's death to 
Cole ' , Dr. Leonard ·recman tated that h dicl not belieYe the toxin had 
had a fair trial in thi ca ·c du to the fact that the patient did not live in Denver, 
and the injection \l"Cre gi,en "in a cl ultor manner."' (23) In another 
letter ,rant commented on "one ,ery intere ting pha e of the a : the rapid 
growth a~ oon a the toxim were di cominued eYcn for a hort time:· He 
bcl ie,·cd that the 011 I • in [I uencc that re u I Led from the radiat ion in th i ca e 
,,·a\ "to produ e !>0111 hardening and thi kcning o[ the ti ue and capsule 
surrounding the growth. " Tl e added: " I feel con I iclen L that the profe ion 
ha · never g i en the treatm ent a fair trial , or more ca c would probably have 
been reported cured." (23) 

1 n analyzing thi ca e it ~hould be cmpha izecl that for the fir t six weeks 
the much le potcm commer ial preparation (Parke Davi ,, II) wa admini ·­
tercel, without much improv ment being noted, that ufficient radiation was 
u. ecl to produce marked ti:. ue change urrounding the wmor, and to appar-
mh le en the r g nerati,·e power o[ the ti ue , o that the [i tula did not 

heal fm a )ear. In pite of th . e factor . the re ult obtained wa ignificam, 
a · th patient Ii, d [i,c year in tead of thr e month. 

ln tr acing uch ca es in the future, ·ome of the initial injection hould 
be mad imo the tumor or it immediate periphe1-y combined with intra,·enous 
or intcradermal injections. The doe hould be pu heel LO the po int o[ toler­
anc , and gi ,·cn daily or ever ' other da ' in the first [ew ,,·ee ks, in order to 
c.w · regr ·ion bcfor the pati nt or the neopla tic ce ll become immune to 
the elfen o[ the toxin . Th danger of u pending injection too oon, even 
for bri f period i. al o indicated in chi ca e. 

In th di cu ion which followed Grant· report on thi ca e in 1916 Cole 
tat cl: " 1 belie,·e the ,·el") remarkable re ult obtained by Dr. Grant wa large! ' 

du to hi per e, ran e in the admini tration of the treatment ... The prog-
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nos is of can cer o f the te t i in ge neral i · \' Cl' )' bad. wh ile that or ca ncer o l tit 
und esc nd ed te ti i till wo1--e. In view o[ the genera ll ad mi tted hope! .. _ 
ne of ma lig nan t d i ea c of the te~ti . there ha bee n a uong tendenn recc n tl~ 
to advocne a \·ery exten i\'e and rad ica l oper,\tion o n i t ing ol re mo, a l of a ll 
o f th e re troperi tonea l a nd preaoni gland - a ,·er , grave opera ti on. I ho ld 
the o pinion th a t it is unwise Lo subrni t th e pa ti ent LO uch a prolo nged and 
g ra \'e o pera ti on when the chances o[ ·aving h i · life by the op ra ti n a re o ut­
,~ ·ighecl by the ch a n es of death frolll th op rat ion. I wo u ld pro po c the 
fo llo,,·ing ub t itu te: in p r imary ca e · a oon a the d iagno i ha been made, 
l would ach·i e th e immedi a te remO\a l of the te ti a nd cord a high up a · 
pos ible, th ro ugh the Ba ini in ci ion fo r inguin a l herni a. ' e ond, I \\'Ouid 
ad vise a ro u tin e prophylac t ic t rea tment with the m ixed tox in · o( e rysip las 
a nd Bacillu p rodig io u , th e am to be ca rri ed out fo r a long peri od o f time, 
at I a l ·ix mon th , a nd in ome case a )ear. T he treatmen t could ca i i · be 
carried o u t by the fam ily phy ician \\'i thou t inter£ ri ng wi th the pat ient· ordi ­
nary occupa ti on." (33, di cu ion) . 

R ecen t stud ies ·ugge t th a t a brief p r limin,ll'y co urse o r tox in t.h rapy 
pri or to ·urg ica l remova l a we ll a afterwa rd ma , be prcfera b l to 0111 , g iving 
the injection po to peratively in opera ble ca n er. T he rea on for th is i · th at 
ho t immunity i be t Ii ited by cau ing necro. i o[ at lea t ome of the tumor 
a nd its ab orption by the ho t. i\Iatagne (5..J, 55) was the fir t ·u rgeon to 
urge th i procedure empiri all y. (18, 23, 33, 75) 

CA, E I l : R ecurre n t inoperable round cell a rcoma of the te ti , wi th metas­
ta ·e · in the upracl a \·indar a nd r troper ito nea l regiom. con firm ed by 
micro copi c exa min a tio n · b · Dr. i\fa llory, P ro fe or o f Pa tho logy, l la r­
varcl i\ [ed i a l chool, a lso b Profes o r Thomp o n, o f St. Lo u is n1-
,·e r it an d Dr. Coun il rn a n o ( Bo ton. (23) 

Preuious 1-f i to,y: . .. , male age -:12 o( Bl ·the\'ill , • \ r kan ·a ·. . \ re-
ga rd · the fa mi ly hi w ry, the pa tient' hthe1· develo ped rou nd c II arcom a o l 
the che t wa ll in 192 1 and di ed in Jul y 1933. 

S11rge 1y: T he pa t ien t was opera ted upo n for ca nce r or the r igh t tes ti s 
by Dr . .\f. .J. eelig, o[ l. Lo ui , .\ [ i ouri , on S pt mber 10. 190,1, a nd a 
di agno i of round ell arcoma wa made a t the ni \'er ity La borator). Jn 
.\l a rch 1906 a ma ll , hard nodul e was exci, cl from the ~crowm a nd ent to 
Co uncilman , o f Bo ton , \\'ho prono un d it I •mph node metas ta is. (56) 

Clinical Course: T he pat i nt rema ined well until 19 18, when he hacl 
occa ·io nal a ttack of cra mp in the rig h t g ro in . It wa tho ught a t fi r t to be 
ch ro nic a ppend ici ti ·. H e o n ulted the .\J ayo Clinic in .\ fay 1919. 

, u rgny: ,\ t expl ora tor) o pera tion a large wmor \\'a fo und in the abdo­
m n. T he repor t stated: "Probably a recurr ing sarcoma invo lving th e deep 
g land a lo ng the pine. Th is g row th a ppar nt l , no t a ttached to any o rga n. 
The genera l conditio n i good." 

R adiation: T h patient wa gi , c: 11 x-r:1y a nd radium treatment at the 
.\hyo Cli nic, a nd the tumo r sub~idecl con~id era bl y. 

Clin ica l Coune: H o,,·e\·er, , honh a ft er hi ~ r turn home it aga in began 
to increa e in si ; e, a nd the abdomi n;tl )m jJLOm recurred. .\nother tumor 
deve loped in the upracla , icular region. The patient wa re l erred Lo Dr. 
\\ illiam B. Coley b) Dr. ' harle H . .\ layo in Jul · 19 19. Ph y ica l exa min a­
tion at th i time r e\'ea led a large tumo r in th e right io,\'er a bd omen, a ppa rent ly 
re troperitonea l rn e tasta e, . The left ·up rad av icul ar regio n wa · o cu pi ed by a 
firm , ela ti c tumor the , i,e of an orange, appa rent ly ,mo th ·r meta tat ic growth . 



(Co ley stated th a t he had seen four case~ o f !11e tastases in the le[~ upra­
cla vi cul ar region from primary ca ncer o f the tcs u s, the expl ana u on be ing that 
the th orac ic d uct, whi ch d rai ns the a bdo mina l lympha ti c. emptic into th e 
le ft w bclav ian ve in .) 

T oxin Tli erapy (T racy X I) : T he inj ections were begun by Co ley at 
.\ rcmor ia l H o pi ta ! o n Jul y 22, 19 19, a nd 17 were g iven intramu cul a rl y in 
the next 29 cl ays. The max imurn fe brile reac tio n was 103° F., th e a verage be ing 
(}9°- I0 l °F. Th e dose was in creased gradu a ll y fro m 0. 5 LO 5 minim. T wo 
weeks afLcr Lh c; wx ins we re begun , th e g ro wLh in th e neck was bare ly pa l­
pa ble, and Lh c; condiLi on was mu h improved. Jn another Lwo week there 
wa no pa lpa bl e evid ence o f th e growth in thi s region a nd th e tumor in the 
a bd o men had a lso d iminished a ppr ciably. 

F11rt li r•r R adiation: The pat ien t ,ras then g i,·cn a ma ive doc of ra-
dium o,·cr the le ft a bd om en , a nd the radium pack was a l o placed over the 
le ft su pracla vi cu la r g row th , to ta lling 25,2:l0 mch. (Note tha t no radi a tion 
\\·a g i,·en until the toxin s had been administered for [o ur weeks.) 

F11rl li er T ox i11 T hcrnpy : T he pa ti ent re turned home 0 11 Aug u ·t 26, 19 19 
wh ere th inj ec tio ns were con t inu ed by th e family phy icia n, Dr. J ohn F . 
Sa nd ers, during the a utu m n o f 19 19 e,·ery Lhird d ay and la te r twi ce week! ·, 
the cl o ·e be ing ·I m inim. . T here was one severe reac tion "·i th a ha rd chill 
in a rl y November, but th erea ft er little o r 11 0 rcaCL io n or chill. The I a ti en t 
\\' rote on ::--.: o , ·embcr 25, 19 19: " H ave tri ed to tell him (his doc tor) that the 
dose ho ulcl be in crca ·eel to get a reaction, bu t do not seem to m ake an y im­
pre ·sio n o n him ."' (23) \Vh cn th e pa ti ent re turn d LO ~ cw York on Feb­
ru a ry 2 1, 1920, dee p pa lpa tio n fail ed LO revea l a n , wmor m a s in the a bdo men 
or the supracla vi cuhr regio n . 

F11 rl li r-r R adial io11: H ow ,·er, Coley be li eved it wise to g ive th e pat i nt 
fu rt her rad ium th era p y o ,·er th e a bdomen. He was g iven fo ur radium pack 
trea tments be tween Februar 22 a nd 25, 1920, to ta lling 22,000 m h. 

F url/in Toxi11 TIU'rapy : T he tox in were continued and in j\farch 
1!)20 th e dos was in creased Lo 12 111ini111 , whi ch p rodu ced febrile reacti ons 
or 102 ° to 10-1 ° F. with occa~ io na l chills. (. \ t thi5 tim e th e pa ti ent be li eved 
he wa m ing Lh e fi ltra te a nd had do u b led the dosage.) During May th e fre­
qu enc wa · redu ced lo once a week, th e d ose being 8 o r 9 minims, g iven into 
the bu llock . which p roduced o nl y ~lig h t react ion , , 99° Lo l 00 °F. On o ne occa­
~io n th e pa ti ent ' · wife m ad e th e inj ect io n ("7 d ro ps' ') and th e febr il e react io n 
was 103°F. 12 or 15 ho u rs la ter. T lt e tox ins wer · continu ed , with interva l · of 
re L, fo r a to ta l period of about th ree years. The pat ient sta ted th a t th e treat­
m nt did not interfere with his work a a co tto n bro ker. H e re turn ed to Co ley 
very ix mo n th du r ing the fir l two yea r ·. a ncl later o nce a yea r, a ncl ca re Eu·l 

exa mi na ti o ns fa il ed to revea l an · pa lpa ble evidence o r tumo r, e ith e r in th e neck 
or the a bdomen. 

l' ira l !11fertio11: Ea rl · in .J a nu ar y 192 1 a n a ttack o f g rippe was [ollo"·ed 
b) a p leu r itic effu io n whi ch ca used pa in a nd mu ch d y pnea. Fo ur a pi rn­
t ions were r q uired a nd fro n1 ½ Lo 3 ½ qu a rts o f choco la te-co lo red steril e fluid 
was wi thdra1n1. T hi .- great ly reli e\'ecl Lh e pa ti ent. R oentgen-ray a nd flu oro­
·copi c exa min at io n fai led to revea l an y ev idence o( pulmona ry me tas tases. 

Fur/lier R adiation: On e radiu m pack tr ea tment wa · g iven on 
192 1 (6,2 10) m ch.) and a nother o n Septem ber 2, 192 1 (8, 162 m h .) . 
uary '.I I and Febru ;:r~ 2, 1!)23, t11·0 x-ray trea tmen t. were g i,·en over 
che~t , an ter io r a nd pos terio r. 

<)' 

M a rch 5, 
On Jan­

the rig ht 



Clinical Co11r e : Coley aga in ex amined Lhe paLienL on Jul 25, 1923 and 
found him in excellent healLh. ,\·ith no e,·idence of clisea c. In .\ pril 192·1 
the patient , \·a, per uadecl b) a life in uranc · doctor to ha,c .111 examinaLion . 
\ 1 thi time he wrou·: ·· t ,\·a feeling he-tic, than I had lelt Im· )l'ar. and 

11ad a dear complex ion . and \\'('ighed 111ore 1han eH•J. I told hin, that I had 
a arcoma and 1hat th ey would 11 01 ;t( cc·p1 111 • bec;1115e ol m y r cord. and h · 
told me thaL he would ignore 1hat bccau. e he did not be li eve th ;i t I would 
be o well a I looked if I had e,er had arcoma... The e::-. ami nation \\·a . 
ab ohnel negat ive ex(CJ)L for albumin and ca t in the urine. l herefore. the 
patient cut ouL egg ;md 111 at and drank ·· ' tafford \\ 'ater·· and a a re ult 
thoroughly up e t hi dige tion and bo\\'el and cleY ·lo ped cve re cram ps. I l e 
the n took sLrong purg-aLive~ and later magne ia and cut clown his food to a 
liquid di eL; bunered to;i L, ,\·eak tea. and trnined . oup~. 

Fzntlu·r Rndintiun: X-ray, taken in Jul) 1912 how d no e,·icl n e or 
recurren e or meta ta e . Howe, r, a. a pre aution, on Jul y 23, 1~)2-1: one 
radium pa k trea Lment ,\·a g i\'en m ·er the I ft upp r qu adran t (12,000 mch .). 
An oL her was g iv n in i\'o,·ernbcr, 192 1 (15,000 mch .) In :\l a), Jul y, .\ugmt 
and December, 1925. further rad ium pa k th rap) wa gi , en. totaling 3 .000 
mch. Jn Februarv, April and \! av 1926, 25,2 3 mch. of radium wa gi , en o ,·er 
the abdomen anc!' left upra la ,·iu'.tlar region . Jn .\ug u t and , epte;11b r 1926 
eight x-ra) Lreatment w re gi ,·en 0\'er th e up rior medias1inurn and left upra­
cla viru lar regions. 

Clinirnl Cour e: Earl · in O ctob r 1926 a cramp) pain den·loped in 
the upper abdomen, ,d1ich radiated to the bark. l t wa not related to di­
ge tion and there ,\·a · no ,·omiLing. The pain wa relie\'ed by codeine. Exam­
inaLion a l thi time at ?\Icmorial I fo pita ! showed a m a ll, ·or , nod in th e 
left superaclavicular region. The Jung · were e ·senti a ll · nega Li\'e, ex.c pt (or 
dimini hed breath o und an d increa eel \'Oice ouncl on the righL ide. The 
abdomen wa negati\'e. 

Furthf'r R ndintion: During :\"o ,·ember 1926 two x-,a) Lreatment were 
g_i" n Lo the po terior n ck a nd up] er dorsal pin e. Ro Lgenologica l xamina­
uon how ti a l thi Lime a harp! , defin ed had o,\· ju L within and Lhroug h 
the right contour of the h an which might be clue LO enl arg cl node. The 
che t remained !ear of pulmona1) m ta ta e. . Further film inclirated in­
\'Ol\'ecl noel at the thoracolumbar juncLUre. Thoe incrl'a eel in ,i,e, de pitc 
further x-ray thera p · during O ctober and ~ o ,·emb r 1926, and .J anuar), F b­
rua ry, April and ugu t 1927. The disea c oTad ua ll y progres ed, ca u ing d eath 
on Decemb r 12, 1927, 23 yea r after th e prim a r~· tumor wa removed urgi-
a ll y and ight )Car after the toxin were begun. . ·o further toxin therap) 

wa gi ,·en after the ummer of 1922. (57) 

Co~t.\lF:S:T: Thi a e i. of imere t as an exam ple of Lh dangers of 
u sing su h hca y radiation "as a proph yla ctic" which ma y reanivaLe a quic,­
ccnt 11 opla,111. Al ·o the med ica tio n and dieting in I !)21 ·eem, to ha ,·e marked­
ly a ff ned hi oenera l condition which had been excellent. (21, 23, ~,, GO) 
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SER IES D: TE R .\11 :-S .\ L TEST IC L\R C.-\ ;'\'CER: I CCES , I G FAIL RE 

Period of 
un,ival 

1IIF FIR. T FOL"R Pr\TIF:ST~ RFCF.l\"FD IIIF Bt·XTON \) l'RFPr\Rr\TION 

J. ( Tl ' . B. Coley): R . . \ . C. . ag 33; round cel l arcoma It. Le ti : a lra­
tion 2 mos. after on et; " e ll 2 yr.: cxten ive meta La e (re troper ito­
nca l nodes), m ass filled , hol e left abdomen ; November 26, 1895: 
tox in · fo r 2 w ks., no apfJarent effect, d a Lh short ly al"ter toxins were 
slo pped abo ut 3 yr . a fter on e t. ( 13, 18) . 3 yr. 

2. ( II ' . B. Cole)): C.S., age 29 : Jt. tc Li\ (ma lig nant melanoma); It. 
orrhic tomy ·l mo. after on el: rapid recurrence: -1 operat ion : la t 2 by 
Cole ; October 3. I 97: toxin !riYen alt r 4th in omplete operation 
for 2- wk ., without apparent effect. Death 16 mo. after on et. 
(13.1) . 16mo. 

3. ( II'. B. Coley): .\ . \\' ., age 35; It. LC. tis ; It. orch iectomy, July 2-1, 
1902, 2 yr. after on et (te ·ti weight 3 lb. - hard a ton e); rapid 
re ·u1-rence in gro in removed O ctober I , 1902; aga in rapid recu rre nce, 
meta Lases in vo lving entire pubi and ing uina l reg i n , ulcera ted , foul 
di s( harge; :--.' ovember 2 , 1902: toxin into tumor area, 13 ma ll do e , 
no marked rea(tion : al o 16 x-ra) treatment: foul odor a/mo l dis­
appmr<'d, som<' slight regre ion; no funher improvemem: di charged 
.Ja1111a1-y 23, 1903. End re ult unknO\rn. (13, J , 57). unknown 

4. ( II ' . B. Coley): .· . \\·. B.. age 42: rt. ectopic te ti : uroical rem \'al 
3 mm. after on t; multiple abdominal wmor few wk . later; growth 
si , e rocoan ut removed at 2nd operation, October 1906; hon! after 
mulliple re tro pcriLOneal a nd me cm eric node meta ta . cs; cachexia, in 
despera te condition ; November 20, 1906: LOx ins g iv n for shon time, 
110 apporenl effccl; death few mos. la t r, abo ut 1 yr. a( ter onset. 
( I ) 1 yr. 

17 IF FOLLOW!~(; Nl:SF PAT!t~T'-, RFCFl\'FD TRACY X OR XI PREP R TIO~: 

5. ( II' . B. Coley ): Ir. \\'. B., age 30: lt. nopic te ti.: urgical removal 
mo . after on L (had Jo t 20 lb .) ; recurrence l t. groin 1 mo . later, 
meta ta e in~uinal , iliac node.; December 1906: toxin 6 wk ., com­
bin d with x-ra th erap •: 110 apparent improvcmen t; death 2 mo. 
lat r, 39 m o . after on t. ( I , 23) 3 yrs. 

6. ( II' . n. Coley): T. S. , ., age 34: c,111 c r I l. Les Li s, I l. o r ·h icctomy 
3 mo. a( t r o n c l ; extcn i,·c abdominal meta ta e, se,·c re pa in , rapid 
weight lo , condit ion poor, plcen great! · en larged: October 21 1909 : 
l xin injection in bullock , 110 marked reactions no effect; death 13 
mo . after on L ( I , 57) 13 mo. 

7. ( 11". n. Colcv :;- . 11111pter): .I- R . .' .. ao-c 33: bilateral ectopi Le -
l<..'. , a tration June 1905 by \\' ·eth: well 2 r ,; then recurrent aua k 
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abdominal oli ; b 1912 pain ,·e1 ' e, ere, large inoperable tTttoperi­
LOneal ma ; emaciation; progno i h pele ; .\l a 5, 1912: toxin~ for 7 
mos, marked ll·111pora1y i111/J1ove111e11l gain ed wl'ig/1/, 111oss rir'rreosed: 
when toxins stopped December 19 12, di ·ease prog ressed rapidly, death 
in .J wks., 7½ yrs. after omel. ( I , 2'.l) 7 ½ TS. 

(Lee): . C., age -l.J; ectopic te ti: intra-abdo111inal m ta. ta e 111 -
,·ol\'ing almo tall importa nt , i cera (m enter , omen tum. lower half 
left kidne) ): .\ pril 9, 191 3: LOxin dail~ at fir t, good reaction ; pain 
n·a ·ed, marked decrea e 111 si:e, soflening: impro1•eme11l in rr.cneral 
rondition; 60 inje tion in 5½ mo.: lat r condition declined rapidly, 
dea th December 4, 1913,, mo. after wxin begun. ( I , 23, 75) mo . 

9. ( IF. B. Coley): r\. H., age 55; IL. ectop ic te ti ; I t opera tio n a rly 
1911 ; large tumor removed ; well about 16 mos. th en pain , dyspn ea, 
of increasing everity; 2nd operation December 1912; tempora r re­
lief; pain returned, lot 15-20 lb., blo cl in wols a nd urine: prognosi 
hope! ; July 3, 1912: 13 doe LOxin in buttock in 15 da · , 2 moder­
at reaction, I chi ll; little apparent effect: rapid) ' wore death few 
wk . later, over 3 T . after on et. ( I , 56) 3 ) r . 

JO. (II'. B. Coley): .F.P., ag 52: right te ti, right rchienom Feb-
ruar · 1914; 2 month later pain, re. i tan e o,·er right h)pochondrium 
exten ive abcl minal meta tac. deeply jaundiced, da )• olored tool ; 
~ome edema leg; ;>; ovcmber 22, 1914: toxin ( I doc intramucu­
larl ) ; mild f brile reac tio n ; 110 effect· death about a year aft r on e t. 
( 16,33) I yr. 

11. (. wartzlandr·r): ·. H. , ma) ' , age 5 1; terminal ca ncer It. t ti s: ex­
ten ive abdominal meta. ta e in kidnev region, int ~tinal ob truction, 
extr me each xia; on et, early in 191 ·1;' lt. ' orch iectOm), ing uin a l node 
di . c tion June 20, 1911 : abdomin a l meta ta c .0111c 1110. later, 
lo t wt, and tr ngth: imc tina l ob trunio n : e::...plorator) laparo tomy 
reYealed meta ta e in\'OlYing l t. kidne ·: progno i, hopele : ~l a)O 
Clini ad,·i eel toxin ; 30 lb. \\·t. lo , terrible emaciation, mar\... d lo 
of ·trength in I l. leg, a lmo t moribund when toxins begun ; ,\la ' 21, 
191 5, given dail at first in ra pidly in creas ing doc for 7 mos., 
marked reacti o ns ; steady i111/n·011c1111·11t in general rond ition , growtl, 
ceased th en regressed co,n/Jlctcly. gain ed -10 lbs.: in excellent health 
until uclden death in 3 day · from pneumonia, .\Jar h 3, 1937, 23 
yr . . after on et. (23, 33, 60) 23 yrs. 

12. (lJ . B. Coley): C. J. . . , age 31; teratoma rt. te ti . after injury; 
rt. orchiectomy about 2 1110 . after n e t: meta la e to pig.i-,trium, 
pain, welling: Octobe1· 2., 1916: toxin daily, imramu.cula rl , do age 
increa eel to 16 minim; radium pa k ctober 29, 1916: tumor 110 

longer palpable No\'ember fi, 1916: toxim continu d 3 mo. (only 
6 g iven in third month); total of 9 radium pack gi ,·en , final one on 
March 21, 1917 ; disease r curred .Janu ·1r · 17 a soon as frequ ncy of 
toxin decrea eel; partially controlled by rad iation until i\fa rch ; then 
progre eel rapid! ; death 3 yr . after on et. (16, 33) 3 rs. 

13. ( T own end): L. X .. age 3 : It. te ti, Grade -J ca ncer, emino111a l) pe: 
on c t after e\'cral injurie ; J t. orchic LOlll) and xci,ion of node, in 
groin .\ugu t 1916, about 9 1110,. afte1 on et: econd opera tion June 
1917, more node in groi n remo,ed: meta ta e to ing uina l, rctroperi-

3 1 



ton eal nod es; see n a l 1\lla yo Clini c, prog nosis ho peless; O cwber 15, 
1917: wxins intramuscularly (daily): ,narl«:d i111prove111elll in first 6 
w l< .; later di~ea e no longer controlled; death nearly -:I yr . after on-
set. (lfi, 33) 4 yrs. 

T Iii•: FOLi.OW i NG FOl ' lt l'ATll•:NTS l( EC: El\/EIJ T ill•: PARKE DAVI S 

X I I AN D X I I I l'REl'AR T IO:\ 

Period of 
·urvival 

H. ( If . 13. Coley): C. F. H., age 25; ca nce r rt. test i , orch iectorny 6 wk . 
after o nset; ex te nsive metasta es 13 mos. la ter ; three la rge m assc fill ­
ing abdomen, ingu in a l nodes a lso enla rged; pain interfered with 
walking: .January I, 190 ; wxin, small doe · for 5½ \,·ks.: no marked 
r<'a,lions, no <'[feel; death lrom meta ta e to li ver and ·pleen, i\Jarch 
6, 190, about2¼ yr. afte r o nset. ( l , 35) 2¼ )r.5. 

I 5. ( HI . B. Coley): M . K., age 22; It. tes ti s, nt c La stas is l t. g roin: la tter 
removed, patient too ,reak a t o peration Lo have tes ticular mas re­
moved: lot 12 l bs.; anemic: ma 30 cm. in diameter : September J, 
191 I: toxin, 15 do es in 19 day, no marked febrile react ion, (pai n­
ful indmations in buuocks); !ill/(' or 110 effect; death 3 mos. afte r 
ons t. (18, 35) 3 111 0 . 

16. (JV. B. Coley): i\ f. J. F. , age 2 ; cancer rt. Le ti , n. o rchiectom 
3 mo . after omet; meta ta i · IL. upra laYicular node , 2 yr . lat r; 
imcom pl ete exci ion: apparent pulmonar meta ta e ; radium treat­
m em (Kell y, Ba ltimore, no effect); supraclav i ul a r 111 ta ta is re­
curred ; December 28, 19 14: toxins, 2,1 in 27 cl ays, in lt. pectoral 
mu. cles; upraclavicul ar m ass di s ·ected [ree, wound fulgurated ; p11!· 
111011r11)' i11110/rl('111e11t regu·s rd (as een in x-ra · ): death almo t 3 
yrs . after on. ct, from ex ten ·ion into throat of upradavicular involve-
ment. ( 12 , I 6, 23, 35) 3 yr · . 

17. (Pull f' 1i): .\ dult ; rt. ecto pi c tes Li ·: su rg ica l remova l i\farch 26, I 920; 
well 16 mo.: then meLasLa e attached to ·pine, backache, pain , ir­
r g-ular ha rel 111a : extrem edema both leg : Augu t I 5, 1921: wxin­
clail ' or e\'(T) 2 cla · ; after 2 wk . pain and r'd('!na all subsided: gained 
7t eipJ,1; grow ti, H'gresscd 1111/il barl'ly palpable: <'nd result 1111/u,own. 
( 1 ) unkn own 

:\"OT£: There wa, a hi torv or antecedcm local trauma in ca~e 2, 12 
a ncl 13. R ad iation' wa administered in ca e · 3, 11, 15. 

The folloruing t(IM' is th e 011/y tn111inal co e of rrlllcf' r of tl, e testis to re­
cmwr ro111 /Jlei<' ly and lo H'111a i11 frr·r· from f11r tl1 er n·r11 1-re11 ce or 111 eta s­
tasc:. (Traced 1111til dr•at!, '.21 ytars lain fro111 p11e11111011ia). Th e de­
tailed l,i. tor-y a/JjJ('nr of pnia/ interest. 

C. \ ."E I I : V iagno i.1: Cancer of the Lc~Li~, recurre nt i11 the kiclnq , co11firn1ed 
by microscopi c ex;im inaLion aft r re mova l or th e prim ary grow th. The recur­
re nce was no t exam in ed micro~copically, but at opTa ti on the macro ·copic find­
ing rendered the diagno ·i .. undoubted.·' (23, 60). 

Previou ll istrny: C. H .. male, age 51, a farmer, ol O ye n , .\lbena, Canada. 
The fom il y hi ·ton ,,·a ap pa rentl y II gat i\·e for ma lig nancy. The patient h ad 
been married 20 , ea r~ a nd had t\1·0 childre n, 2-l and 20 . On c t. ea rl in 191 ·1 h 
developed a tuma'r ol the I rt t ,tis. 



S1trge1)1 : Thi s wa re1110\cd together with 1hc inguin:il nod es by C cr,h:111· 
of 1\ ledicine I lat, .\l bena . 011 Jt1n e ~O. 1911 . 

Cli11ical Cour.w-: Some lllOt1lh~ later an abdo111inal metas la is cle,·eloped. 
with const ipation , lo, ol strength and ll'Cigln. The patient con ·ultecl D r. H arr) 
C. SwanzJander, who referred hilll Lo P:1tterwn. o l Sa,Lttno11. for operat io n in 
April 1915. Th e pati ent had been 1111 a bl e Lo ha\' e a lmll'c l rnove lll enL for o ne 
wee k prior Lo thi , dt1e LO pre ure from the gro,nh . 

Furth er Surgery: .\n explorawry la pa rot Olli) re, ealecl a n inoperab le ma 
lignanL growth o f th e JefL kidne), exte 11 in:ly il1\·o h ·ing the abdolllitnl aona. 
P a tterson thought iL besL no t Lo wuch the growth. a nd after loosening Lh e bowel 
in Lhe vi cinity o[ th e tumor, clo:ed the wound. 

Clinical Course' : The . y111 p L0111 of in Le tinal obstruct io n ,,-cre re li e \'ed 
by Lhe opera tio n, but the progno. i~ ,,·a regarded a, hopcle ·s. The patient then 
went LO Lh e M ayo Clini a nd comu lL cl th e :\ l a o brother, wh o agreed with the 
di agnosis a nd advi sed Coley LOx in,. Phy. ica l exa tllin a tion al thi time re,·ea lcd 
the abdome n was L ·nse and ri g id. Th e pa ti ent had losL 30 pounds in weight and 
·wa terribly e ma ia Led , with ma rk ed Ios of s treng th in th e left lcH\·er ex Lren1iL> ­
Swanzlander belie\'ed that he wa, a lmost moribund. 

Toxin Therapy ( Tra cy XI): lnjen io n. " ·ere beg-1111 a l o nce by Swaruland-
e r a nd were made . ubcutaneo usly, th e initi a l doe be ing h:ilf a lllinim on l\ l :1y 
.3 1, 1915, increas ing dai ly by half a mini111. r\fter th e fi rs 1 re"' inject io ns the close 
was ra pidl y in creased. ' warl/.land er wro te o n Jul y 12, 191 5, that he was g iving 
15 drops and th a t every fifth doe produced a chill , " ·hich th e patient believed 
were becoming progre sivel) more e,·e1-c. The g·en ral condition continued to 
impro ve and h e ga in ed L\\·o po und a week a ll during Lh LreaLn1eenL B y Aug ust 
I the clo-c wa 22 minim dail y and Swarll.landcr reported : " 1\ l r. H. ha pickrd 
up wonderfull y and ga in ed ·tre ng th and \\' igh L stea dil ,_ \\ ' he n l firsL sa w him 
h e wa quite cache tic. . .. The tumor is till fair!~ large and palpable thro ugh 
the abdolllen a nd vi ·ibl e a iL pu. he o uL th e a nte rior wall. l L is not growing ap­
precia bl y." Th e injenion were co ntinued , in crcas ing the dose d a il · by half a 
drop. Ry October l, 19 15 1he daily dose was 31 drop~- .\ 1 thaL tim e the pati ent 
started h a ving very severe chil l~ and iL was neces~ary Lo g ive tltr inj ec tions at Lwo 
d ay interval , instead o( da il . 1 l e w ig hcd I 5 pounds at thi s time and felt fin e . 
. II yrn pwm · had di ap pea red a nd there wa: no ft1nher -ign of o b. I ruction, a l­
thoug h Lhe " ·e lling had not e nti re ly di a ppeared . lnjeniom " ·ere made into 
the pectoral region during the Jaue r part of th e trea Ltll e nL and when a severe 
ch ill oc urred the pain in the ·ide or the brea L whi ch wa s inj e Led was quite 
evere. Inj ec tions \\'ere cont inu ed eve n lllOnLhs, until .J a nu a r , 1916, during 

whi ch Lime four or five bo ule o[ th e tox in were u ed. 

Cli11ical Cou rse : Th e patient continued Lo ga in " ·e ig ln and Lre ng th . I Tc 
was examined at the Mayo Clinic, Febnnry 3, I9IG, al which Lim e h e had ga ined 
40 pound in we ig h t. H is constipation had gradt1al l Sllbsid ed. Fie staled at 
Lhi · Lime that he had been well until one m o nth before, and sin ce th en had h atl 
" di tress and f'ulln s " in Lh e abdomen. Examination ~howed th e ·1bclomen \\' .t5 

di tended a nd full and ra th er Len e, a nd LhaL th ere was free fluid but no 
p a lpab le ma . Pro to co pi c exa min a ti o n was n egat i\'e. Th e patient was een 
p riodi ca ll y by , " ·artzlander. H e m ade a complete recovery a nd remained in 
e ·ceJl enL hea lth. There was no funher rec urre nce. 11 rem a in ed well until 
f ebrua ry 27, 1937, " ·hen he had a evere a ttack of pneumonia. D ea th occurred 
three clay later, o n M arch 3, 1937, at th e age o[ 73 (la king 8 da ' ) . Thi was 
23 yea r after on e t. (60) 

Com m ent: In thi a e the LOxin we re more agg ress ive ly and persisLe nLly 
adlllinistered without radi a tion th a n in a n y other te~Li s ca, Th e re ult obtained 



indicates that even when 1hc clisea~e is very for adva 11 ,ecl , it n1ay be pern1a nenil y 
controlled if the pat i(' nt i, g iven steady, agK1-essivc treatn1ent. This case ·ome­
" ·hat resemble~ that of Grant ( Cl· above Se ries C, J noperable Failure , Ca e 9), 
but in that ca e toxin therap) wa gi\'en le . teadil and in mailer doe, om­
bin cl with radiation. The immediate re ult \,·a. less at i. ractor and the patient 
ultim ate ly died ol the cli~ease. (~3 . ~3, 60). 

lt is now apparent tha1 to be effect ive in th e hrgest per cn tage o[ ca es 
toxin therapy should be begun ear lier in the cour e ol' the di ea~e, \\'ithout pre­
liminary hea vy radiation. 

The 16 other tenninal case of testicular cancer in ,,·hi h toxin w re u ed 
are pre ented in the brief abstract~. It will be noted that in many only a few 
inj ec tions were given w ith littl e or no effect be ing observed . In cases such 
as 7, 8, I 2, ·13, I 6, 17 where in jections were g iven more frequently and for a longer 
peri cl, marked temporary benefit \,·a apparent even in thi · mot unpromising 
group o[ a e . 
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Goodwin of Los Angeles reported a case of metastatic testicular cancer 
with regression following a severe wound infection: 

" a young man who had a testis tumor an embryonal carcinoma: when I 
explored him, I found a metastasis as big as my fist over the vena cava, 
which I took out and really didn't try to take out all the rest of his 
lymph nodes because I thought it was futile. He then disappeared and 
I thouglthe was dead, but during the immediate postoperative period he 
developed a very, very severe wound infection with staphlococcus and 
drained the wound infection for a long time. About five years later he 
showed up for a follow-up examination. I was astonished to see him 
still alive. It could be, of course, that I got the only metastasis 
that there was but it seemed to me highly unlikely, and I always thought 
that the episode of infection that he had may have had something to do 
with it." (Letter to H.C. Nauts 6/7/1973.) 



ADDENDUM: Test i cular Cancer , #7 Monograph, Kakizoe & Ogawa. 

DIAGNOSIS : Pure seminoma of the left testis, confirmed by microscopic exam­
ination following orchiectomy in 1968. In 1972 recurrence on the stump of 
the spermatic cord and metastases to both lungs . Microscopic examination 
of the recurrence showed seminoma with a few embronyal components . 

PREVIOUS HISTORY : Male, age 38, of Tokyo, Japan . The family and previous 
personal history were noncontributory. Onset, in mid- June 1968 the patient 
developed a painless mass in the left scrotum which increased in size in­
sidiously . He was first seen in the Department of Urology at the University 
of Tokyo on September 20 , 1968 , t hree months after onse t. Palpation revealed 
a hard non-tender round mass in the left scrotum . Physicial examination was 
otherwise negative . Laboratory examinations and chest films and IVP were 
within normal limits . 

SURGERY : On September 24, 1968 a left orchiectomy was performed . The mass 
was 6 x 4 . 5 x 4 cm. in size . 

RADIATIO : A total tumor dose of 2500 rad of tele-cobalt treatment was 
given over the abdominal par aortic and left inguinal regions . 

CLI ICAL COURSE : For t he next three years and six months the patient was 
asymptomatic . On May 9 , 1972 he returned complaining of a left groin mass 
of one month's duration. either breast enlargement or change in libido 
was noted. A hard fixed mass measuring 3 . 5 x 3 . 0 cm. was palpated sub­
cutaneously in the lef t inguinal region. Chest films revealed three round 
well defined shadows in both lung fields . 

FURTHER SURGERY: On May 25, 1972 the inguinal mass on the spermatic cord 
was removed. It was adherent to the surrounding tissues . 

CLINICAL COURSE: Chest films taken June 1, 1972 revealed a marked increase 
in the size and number of the pulmonary metastases in both lung fields . 
The largest was 3 cm . in diameter; there were six in all. 

FURTHER RADIATIO Telecobalt therapy was again given over the left 
i nguinal region, 4200 rad being given . 

Radiation then had to be discontinued because of a 
deep purulent skin ulcer which persisted . 

CLINICAL COURSE: The patient remained well and chest films taken July 14, 
1972 showed that the six metastatic lesions had completely disappeared. 
(1, Fig. 5) All laboratory data at this time were within normal limits . 
He remained well 17 months after his second surgery, although the purulent 
skin ulcer was still present . The patient finally died of brain metastases 
i n 1981, approximately seven years after the regression of pulmonary 
metastases . Autopsy was not performed . 

REFERE CE : T. Kakizoe & A. Ogawa : Spontaneous regression of pulmonary 
metastases from testicular cancer : a case report . Cancer 34: 761-764. 
1974 and Cancer Research Institute correspondence . 






