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l. 'TR0Dl1C. no:--: 

In making lhi tud · of lh lempora11 or pern1ancnt effect ol ncurrenl 
bacterial infection or lheir toxin on l •mpho arcoma, all micro copicall 
proven ca e known to have de,·elop cl inf ·ct ion or to have received su h 
therapy have been reviewed. 

Bierman et a l (3), Huth (7 0) and Pc::lner ( IO(i) repon cl a number of 
ca e of leuk rnia in " ·hich concurrent inf ction produced comp! Le or par­
tial remi ion . In none of the c patient. wa there a permanent re. ult. 1L i 
of intere l to note that £ye1 on and C:ole (56) did nm find am ca e · of po11 -
taneou regre ion of 1) mpho ar oma in the ,,·01 lcl medical literature 111ce 
1900. (They found 176 ca e of other lype of malignant tumor with pon­
taneou regre ion.) 

In our tud a total of 16 ca e wcr found with con utT nt infecli n, 
three of whom were indeterminate a to encl-re. ult. or the remaining 13, three 
recover cl and remai ned well and free from (unhcr cviden e f lym phosar­
coma when last traced 8 to 10 year af t r rcgrcs~ion had occurred . T he l pc 
of infe tions in lhe determinate ca e were a follow : ucces ·e : one er -- ip­
elas, two exten ive uppuration or " ·ou nd infection and one otiti media. F·1il ­
ure: eight ery ipela, one . eYere "·0t111cl infection, cmpyema and ab ce oYcr 
acrum and one mixed trepwcoccal and taph, lococa l pu iton. illar abce,. 

mong the 32 patient ucce full) treated b) toxin th rap·, fiYe al o 
deYeloped in(e tion , fe,·er or other complication ,,·hie h ma, ha Ye fa,·orabl ' 
influenced their progno i b , timulating hoc re i tan e ancl upplementin~ 
the toxin therapy: Three pati nt had , aricella (~t>t ic, C. c;1<, • 4, 31, 32); 
one had a hemol tic treptococ al lung infarct (ca~· 29); on had repeated 
ep isod s of ton illi t is, an inf cted b urn, a n i11 fcncd foot (case 31). O ne pa­
tien t, in acid it ion to var icc ll a had l'ebri le pisodc. during which the tu mor 
decrea eel in izc (ca e 32); one pauent had t1rn large ab,ce. ,c · in the groin, 
near Lumor area (ca e 2-1). 

In contra t to the apparent benefit of acute bact rial infection , the evi­
dence ugge ts that upper re pirator) , iral inlcction ma) have a deleterious 
effect. In four of the toxin lrcated u e e (, eric B), on et or marked! 
increa eel grnwth rate occurred following grippe or influen,a (ca 14, 22, 23 
and 30). Among the failure (. erie D). omet o u1 red aft r ton illiti in 
Ca e 14, and three other paLicm \\'ere ubje L to ton illiLi (ca 16, 17 and 
43). a e 38 wa u bject to cold and bronchiti , a nd on ct o curred aft r 
grippe in Case 31. 

A Lota ! o f 94 m icro op ica ll y proven lympho arcoma as . 
who had received toxin therapy (Coley mix cl Loxin ) . Of the c 6 were de­
terminate a to nd re ult: 32 (3 15{:) " ·ere Lrccc lulh ueated and remained 
free from further evidence of their lym pho arcoma when la . l ll a(ed 5 to 66 
year after on et; 54 were failur ; eight " ·ere inclctc1 minate a. to end-re ult. 
(Two other ca es in which toxin were given bri fl for terminal I ·mpho ar­
coma with brain involvement ha,·e not been in Jud cl). 

mong the failure were everal ca e in whi h the di ea appeared LO 

be entire] de troy d, but re urred two to ix year l;itcr. Dr. \\ 'i lliam B. Coley, 
in summing up hi onclu ion a to the u e of lo · in Lherapy in ·uch ca~es 
sta ted: "The mo L im ponant I ·on to be learned from these rec urren t cases, 
I believe, is that ... the treatment wa not kept up uffi ient!y long. l am con­
vinced Lhat it i better to continue the trea tmen t longer than ma ' be ab o­
lutely nece ary in a certain number of ca e than run the ri k of recurrcn 
by roo hort a cour e of treatment in cenain other ca e .·· ( 16) 

In 192 Cole · reported 21 fiye-year un·ival in malignant lymphomas, I 
of which were I ·mpho arcoma and three H odgkin · di ca e. Toxin alone 
had been u ed in I 6 of thee ca e · toxin and ub eguent radiation in four 
and one ca e had received living culture of treptococcu ery ipelatis. 



INTRODUCTION 

In view of Lhe e re ult 111 a con liLion aclmiuedly hop le a regard 
permanent ure by eiLher radiaLion or urgery, Lhe que tion nawrall ari es, 
why have the Loxin noL been more widely u eel? 'ole belie\'ecl Lhe principal 
rea on was Lhat a relativel y greaLer am unL of Lime a nd personal upcrvi ·ion 
was required on Lh e pan or the au cncling- physi cian or surg o n for th ad­
ministration of toxin th era py. 

Recent analy i indi caLe LhaL Lhe ,·ariabiliLy or weakne ome o( Lh · 
t0xin preparaLion , and Lhc la k of know! dge regarding Lhe opLimum Lechnic 
of admini traLion ( ite. do a<>e, freguenC) and duraLion), "·ere more imponarn 
facLOr (92, 93) .. nether poim, only recemly apparem, i Lhe importance of 
timing, i.e. a Lo when LOxin hould be begun in relaLion LO other modaliLie 
u ed in a gi\'en a e (JOI). 

Radiation Prol<'Clion Elicil<'d by i\Iicro/Jial Proc/11ct. : 

During the pa t de ade there h a I c n a n increased int re t in finding 
effec ti ve means of protection aga inst th e deleteriom effect of i rrad ia Lion as 
well as of potentiating the tumor' re pon e to uch Lreatment. ~fany in\' ti­
gator have attested to the effect iYene of variou microbial produ L in pro­
Lecting animal . ProLection ha been elicited b , e\'eral organi m : Brucella 
meliten i , ProLeu morgani, P eudomona aerugino a, almonella cyphimur­
ium, . typho a, trepto oc u pyogene , erraLia marce cen mixed " ·ith 
Streptococcu p •ogene (Col y wxin ) , a~ well a b) uch product a dextran 
and ,ym an. Th e tudie include tho c of in wonh (I): Bionda!; Don­
aldson et al, (53a); H ollcroft (69); Perkin : R o ; W.W. Smith (116); 

trauch and Zweifach (137). Recentl y Ain worth, and Cole and Dreyer have 
obtain d exce ll ent protection in mice with single injections o f typh oid vacc in e 
(8 % urvival) or of Co ley toxin (l00o/c survival) prior LO 700 r of whole body 
ii-radiation ; only o/c of the control ur\'i\'ed. ( I , per o na l commun i ation; 12) 

Thi prote tion of the hot induced by prior inje tion of ba terial wxin 
ma ' be accompanied by enhancement of the re pon e of the tumor to radia­
tion, if the radiation i begun hortl • after or during Loxin therapy (or ba -
Lerial infection). (11; 101) Thi ma · be due to the febrile rea tion and 
the h ·peremia induced by inje tion in or near the tumor, a well a to 
timulation of the reticuloendothelial and lymphoid ti ue . ·e\' ral im· tiga­

tors have noted that fever or heat may potentiate the effect of rad iation 
(47, 1 , 54) or improve the re. ults in inoperab le ca ne r patient · (58, 73, 111, 
114,130, 131) . Other h av demonstralcd their favora ble eUect- on anim al 
tumor · (47, 48, 58, I 04) or on tumor e IL in tis. uc ulture (76). R ecently 
Gil chr i t in r porting the potential effect of u ing electromagn tic heat in 
cane r pa Liem nOLed: "Dr. ole ·· vaccine i Lill under im·e. tigaLion and 
Lhere are man · ca e of prO\·ed cure or long-term arre t of malignam growth 
whi h were Lreated in Lhi way. An c emial pan of the treatm nt i a trong 
febrile reaction." (5 ) 

,\ nal i f encl-re ulL in early, inoperable or gcnerali1ecl l)mpho arcoma 
t:ea1ecl by toxin Lherapy, noL unexpected! , indicate the aclvamag of begin­
ning . u h treatment prior LO rad iation, and of gi,·ing the toxin ornewhat 
aggrc ively, a r gards itc, do. age, fr qu n y a nd duration of inj ections. 

Fo e/ms A(fecting Prognosis: 
The following tab le indi ate fa tor which ma , affect progno i 111 pa­

tiem with Iyrnpho arcoma treaLed b · LOxin Lherapy. e,·eral hi torie uggc t 
h w narrO\,· a margin ma ' exi t bet\\·een do ao-e ufficient to cau e compleLe 
or permanent regre ion (i.e. eri , a e 1 , or erie D, a e --l:7) . 

That permanent control may be achie\'ed by per i tent toxin therap , 
even i( the di ca e recur or meta ta i de\'elop i hO\rn b~· Lhe f ". ca e in 
which thi wa carried oUL: erie C, ca , I 2, 19, 21, 22, 24 and 27. 



INTRODUCTION 

Ca es su ch as Se rie · C, cases I, I 7 and 2() . uggc,l l hat c, en t ho 11 g lt no 
improvem ent is ev ident dur ing the first three to ix weeks of toxin therapy 
a lone or combin ed with rad iat ion, that a permanent re ulL nrny occur. 

TABLE J - D11r;1Lio11 ol Di sea,c P r ior 10 Toxi ns 

T uia / Ca.H'S I 11t1·r •11I .) I(("("(.\.\('\ l-tti/11 rt'." 

3 0- I 111011 lh 0 ( oo ;,) 3 
s I- 2 111ontlt, ' ) ( 10 ';;,) 3 

2', ~- (i l11 011lh 15 (5 (j 0 ~) 12 
15 (i - () m o nth , 5 (33(' ;,) 10 
13 <J-18 111011Lhs I (38° ;,) g 
10 I 8-30 111011 Lhs 2 (20° ~) 8 
8 :Hl-(iO months I ( 12.!J O{i) 7 
6 not recorded 3 ( 50': ;,) 3 

T. \ BLF 2 -

L11cl Res ul t, .\ ccord ing lO E:-.lClll or Di,ea, 1,·lic11 To,i 11. 11crc beg u n. 

Total CaSC's St11g e of l )is1·as1· .) II( I /'.1.11'.1 Fai/111cs 
1 operab le, prim a ry 0 
3 o pe rable, recurre nt l (30%) ') 

27 inopera ble, primal")' 11 (52°~) 13 
22 in operab le, recurrent 

or loca l m cta,tases 13 (59%) g 
16 i11opernbl , 2 or 3 

areas of me Las Lase, 3 ( 19%) 1:1 
18 gc 11 er a I izecl I (55%) 17 

T. \ BLE '.I - Lnd Rc.,ulb .\ ccordi11g Lo 'ii 1t· ol 1'1 i11!;1ry 

Total Cases 
40 
19 
4 

lO 
3 
3 
2 
2 
4 

T.\BLE 

T otal C:a I'S 

16 
1 
2 

38 
26 

2 
2 

Sitr· 
J1 cad ;i nd n eck 
gro in , retroperi Lo ne a I 
ill tes l i l IC ·, rnese n Lcry 
ax ill a, chest wall 
,u pracla 1·icul a r 
back, leg, thig h 
bronchus 
more than o n e priniary si le 
generali zed 

.)/ /( ( (',\,\('. \ 

15 (3 7%) 
\) (I 7',) 
I (25° ;,) 
I ( 10°;,) 

(.'W'~) 
CW\,) 

I (:50<;~) 
0 
() 

F11i/11res 

25 
10 
3 
(j 

2 
2 
l 

Encl R c, ulh .\ cco1di ng 10 l 11 :-.in Preparat ion l ,eel 

Pre/)11mtio11 
Bu, 1011 \/ and VI 
Li . Lcr JmLilut c VJJ I 
Parke D av i\ IX 
l" r;1c~ X ?· XI 
Par l-.e I);" i, XJ I Z. X 11 l 
Sloan Keuering fn sLiLULc X IV 
.Jolin sLOn XV 

)1/ t("('.\\/'S 

(i (38%) 
() 

0 
It (47%) 
7 (27%) 
.I (50% ) 
0 

F11i!ttl"l'S 
10 
I 
2 

20 
19 

J 
2 



INTRODUCTION 

The technic used at the time the Buxton products were available was 
more effective, i.e., injections in or near the tumor alone or combined with 
intramuscular inject ions, rather than intramuscu lar alone, using dosage suffi­
cient to cause marked febrile reac tions. Ana lys is of over 1000 cases of various 
types of neoplasms treated by Coley toxins indicates that Buxton VI and 
Tracy X and XI were a ll more potent than the other preparations available 
until very recently. (94, YS, 107 , 108) . An indication of their comparati\'e 
potency in treatment of the same patient is clearly shown in certain cases 
such as Series C, Case 21, or Series D, Case (i. In the former case large closes of 
Parke Davis XII h ad absolutely no effect, but the first dose of Tracy XI caused 
a violent reaction (fever, chills and necrosis in the center of the tumor.) This 
case made Coley realize the serious difference in potency which existed. He 
then tried to get Parke Davis and Company to overcome this and thereafter 
their product (P.D. XIII) was more effective than those produced before 
(P.D. lX or P.D. XII) . In the latter case it took 8 minims of Parke Davis IX to 

produce the same reactions as ¼ minim of Buxton ,V.I. 

TABLE 5 - Encl Results According to Type of Febrile R eaction Elicited 

Total Cases TyjJe of R eaction 

5 slight 
18 moderate 
31 more marked 
33 not recorded 

Successes 

0 ( 0% ) 
2 (l l % ) 

15 (48% ) 
15 (45%) 

Failures 

5 
16 
16 
18 

These figures are comparable to the results according to reactions elicited in 
sarcoma of soft tissues other than lymphomas. (96, fig. 4, p. 10) 

TABLE (j - End Results According to Duration of Toxin Therapy 

Total Cases Duration Successes Failures 
3 1 to 2 weeks 0 ( 0% ) 3 
9 2 to 4 weeks 0 ( 0% ) 9 

17 I to 2 months 7 (41 % ) 10 
13 2 to 4 months 7 (54%) 6 

8 4 to (i months (i (75 % ) 2 
11 (j to 12 months 7 (63%) 4 
11 12 to 24 months 2 (18%) 9 
5 over 21 months l (20%) 4 
9 not recorded 2 (22%) 7 

The highest percentage of permanent results occurred in the patients re­
ceiving 2 to 12 months' toxin therapy. Patients who received toxins for more 
than 12 months usually had two to eight courses of injections, often with long 
intervals of rest, whereas those receiving toxins for less than a year usually 
had more sustained treatment. 

Total Cases 
(i5 

22 

TABLE 7 - End Results According to Sex 

Sex 
male 
female 

Successes 
2 1 (32% ) 
I l (50% ) 

Failures 
44 
ll 

It is of in terest Lo note that 75% o[ these patients were 111ales, and that the 
percentage of successes was significant ly higher i11 females. 

1
,, , . 



INTRODUCTION 

TABLE 8 - End R esu lts According to Age 

Total Cases Age Group Successes Failures 
7 under IO years 3 (13%) 3 
0 JO to 20 years 2 (22';'0 ) 7 

18 20 to '.\O years JO (56%) 8 
17 :\0 to 10 years ·I (24%) 13 
H 10 to 50 years 4 (29%) 10 
12 50 to 60 years 5 (12% ) 7 
7 over 60 years g (43% ) 4 
2 not recorded l (50% ) 1 

Successes occurred more often among yo ung chi ldren and young adu lts and 
in pa ti ents over 50 yea rs than among patients in the second, fourth and fifth. 
decades. However, the numbers of cases in each group are probably too sma ll 
to be rea lly significant. 

Period of Surviva l in T oxin Treated Cases: 

Various authors have noted the rarity of prolonged survival in lyrnphosar­
corna. Gellhorn's ser ies contains no l 0-yea r surv ivals among 239 lymphosarcom:,s 
(including reticu lum cell sarcoma, lymphosarcoma and giant fo llicu lar lympho­

blas torna). (58) It is therefore of interest to find th a t among th e patients with 
these tumors who were successfully treated by toxin therapy alone or combined 
with surgery and / or radiation , 26 were traced 10 yea rs or 11 1ore, 17 for 20 years 
or more, 11 for 30 years or more, and 5 were traced from 10 to 67 years after onset. 

Of the fai lures who ultimately died of their disease, there were seven 
patients who survived from 5 to JO years and two who survived over JO years 
after onset. T he average survival rate among the failures was nearly three 
years. 

Fifteen of the 32 successes died of other causes 5½ to 57 years after onset 
of their lymphosarcoma. The causes of death are given in Table 9. 
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T. \8U. 9 

T oto / Cosn 

C .1 m e, ol Dea th in . u cc fu ll ) Trea ted ' a 

I 
I 

8 

,, ., 

Cr111 . r·.1 of n ea t!, 

aclc n oc ;11 < i 11 0 111 a ( f/'!.) 
< a n i 11 on1.1 h bdclc·1 ( II'!. I. a I o h ,td 

Illl d I Ill I p.11 ll d. J \ l ,tl ll· t 
011 I \ l I II >l , l 111) 

H odgkin' die .. L -1~. de, e lo ped 
:{ I \ I •• L ' 

r na l IHOJ b 111 I'.!. a l o had m-
pll\ ·1.i,1. IJ10111 I.re: 11 i • h, j>l t • 

ll'II 11 11, ;11 I ·1 ioc I l"lh h ) 

cc rcb rm .i-c 1tlar cl i, c·:1, c· 
:l c1,rn11 1r o cl1r-io1r- (-:t 10. '!. O, ' J '!. ) 

I < u d>1 ,ii ltc 111<111 h:1gc ( 13) 
gc-tll ,tl11ed ,II le i le ro i, pr c- en t 

] •I j )1 to ,n 

:I cudJ1.tl hcmo11h,P \\ith 
.11 l<:t io duo i, (''-' I !I. '.! 7, :Ill) 

ch1011 i< 111 ~111;11d i1i , (1/ l( i , 
llllltin.rl i111<: ,•al o h, 11 11 11 ion 

1u·.d .11 .1111op ·, J 
1111 «·ll.111to11 

I h11 :-, .11> !C• II ll lllh 11111:11 
( 1) 
I drm ning; 17 
I 1111 turd appu1di -20) 

I Ii •1· 1111r/ ,,·r II 111 I <Jr,11: 

l'eor.1 of f (')' 

011.1r·I 
57 

.,­_, 

I ' 

32 
'.l'.l 
.>II '.? 

5 

11 

l 
( 

1.· 

r l gc o f 
Oea t/1 

( 2 

l I 

90 
63 
." II 

3 

69 

'ii ol the· , 11<CL' l11 lh ttt.itccl pa ti u 11, a te li,·ing in 19fi 9. T he~ ll'Crc trca 1cd 
111 1'10' l 110t, Ill('. lll.\ 1·. ICJl2 ,11H I I' ll,'. e ri c, C:. <,hl' I. trea ted in l !JO'!. i, o f 

11 , ll<l' 111i p,1tic111 Ul\l 11 c·u \Lr:t l ot hc t t,pc ol tumor in thc 
m t ·,'.! ,t 11 · 1'11'1. q,1dc1111oid 1.11,i11,i111.1. 111 ;ti 1,pc. in t ig ht temporal reg io n . 
e , ci-cd 111 111 I. 11111ltiplt m.tll le1om,1111.1 .111d ;,d 110111\l h i o l the ut e1u. pa pil­
l.11, 1, t. d 1;11 1 ., ol thn 01,11 ,. p. nil\ tuc t rn,~. 19311· cpuhd ial c, t o f the 1 ig ht 
1n 1 ilot 111 11111 c Cl d I!'.> I: lip 1,1a on nc < J... exci cl I.J.i'.I: be11 ig n hcm a ng ioma 
in thc m edia ti1111111 I !13:l. t· c I c I 19> I. 

1 ltl' n n1.1 i11 111g 11 p, tti u ll in et il' \ ,, c·1e lo-i 10 follow up '10111 5½ 10 
~() }C:t 1, a l tc1 o m l'l. 01 tlt e,c II\ C were 11 :1cccl 10 Lo :!O )Ca r,. 

6 



T.-\BLE IO - Encl R esults According Lo Th era p) 

'Fyp 1- of T re11 /111 1' 11/ 

F o,\ ins A l011 e 
Biop , or ex pl oratory in ci ion 

.\ lu.: r ra ilure of surger y 
(i.e. recurre nce o r me tas tases 
pr e lll, untrea ted ) 

F o., ins C: 0 111 bined wi lli Surge,)' 
.\ l"te r appare ntl y inrnnipl e te r cmo,·;d 
. \ l"te r corn plcte exc is ion of operabl e 

primary or 1·ecurrence 

T oxins Co111bin1'cl will, R adia tion ( 11 0 u r­
g ry o ther Lh a n bi o psy o r expl o ratory 

in ci io n) 
T oxin beg un pr io r lo radi a ti o n 
T ox ins begu n Ll uring radia ti o n 
T oxin beg-un a lter radi a ti o n 

T o.\111s C: 0111bi 11 cd with Surgery a11d 
Hadialio n 
( uroery in co n1plt:Le i11 a ll but I ca e) 
T oxin beg un pri o r LO radi a ti o n 
T o xins beo un during radi a ti o n 
T ox in beg un a lter radi a ti o n 

.)//ff/'SSI' .\ 

17 ((ii %) 

6 (#2, 7, I 3, 2 1, 22, 23) 

II (# 1,2, ti,8, 10, 12, 17.1 , 19,26) 

5 c ou~) 
5 (#9, II , 1·1, J 6, 25) 

0 

5 ( I go~) 

·l (#25, 27, 29, 30) 
I (#32) 
0 

5 (22~~) 

2 (#5, 2-J) 
0 
3 (#2·1, 2 ' 3 1) 

Fai /11rn 

JI 

(i (# 1, 3, 20, 22, :lJ. 3·) 

- (#2, 11 , 16, 18, 19) 

5 
2 (# 17, 21) 

3 (II 13, 36, 37) 

2 1 

6 ( #25, 26, 29, 32, 110) 
2 (#7, -8) 
13 (#30, 35, 39, 4 1, ,12, 'l·l. ·15, ·Hi, 

18, -1 9, 5 1, 5,1, 55) 

18 
s un , 6, 1-1, 23 , 3 1, :rn, -13) 
5 (#5, 8, 9, 12, 52) 
5 (# 10, 15, ..J7 , 50, 53) 

z 
-< 

"' 0 
0 
C 
n 
-< 

6 
z 



INTRODUCTION 

Discussion: 

Some or a ll o [ Lhe fa cL01-- ciletl m ay have ha<l a beneficial or d ele terious 
c CfecL on progno is in lymphosarcoma trea ted by toxin Lhe rapy. It wo uld ap­
p ear Lh a t th e most impo rtant were: th e stage and ex te nL o [ th e d isease whe n 
coxins were begun, the Liming and Lh e amount of irradia tion given, a nd the 
s iLc, dosage, frequen cy and es peci a ll y the d ura t ion of the toxin inj ections. 

An a lys is of end-res ults sugges ts th a t Lo be effective in th e highest percent­
age o [ pa Lic nLs with lyn1ph osa rcom a, toxin th e ra p y should beg in Lwo to six 
monLl1s a fter o nsc L, a nd a reasona bly potent prcp a ra Li on shou ld be used. The 
optimum techni c o f admin isLration from the experi e nces record ed h ere and 
from end-r sult studi es o f o Lh cr Lypc of tumor , a ppea rs to b e injections in 
or nea r Lh e tum or a reas, a lo ne or combined " ·ith intramuscul a r a nd /or inLra­
vcno us inj ecLion s. \ few phys icia n have recc nLl y used inLraderma1 inj ect ions 
with apparent uc ess (100) . T ox in th erapy should be co ntinu ed for a t leas t 
two LO . ix mo nth , d e reas ing Lh e frequen cy from a bouL five weekl y during 
th e f'irsL three wee k Lo once weekl y dur ing th e laLLer pa rL o [ Lrcatmcm. cv­
c ral co urses o[ one o r Lwo monLhs over a p eriod o f 6 LO 12 mo nLh may al o be 
e ffec Livc . Ma les 111 ay require m o re aggre s ivc a nd pc rsisLe n L Lh crap y Lh an fc­
mal s. D osage d esigned LO elicit sha rp febrile r cacLions and chi ll seems to b e 
mo re e ffec tive th an small e r d oses, bu t further resea rch i · need ed to d etermin e 
if new purifi ed non-p yroge ni c toxin prep ara tions may also prO\·e effective . 

Surge 1y C:0 111 bi11 u l wi //1 T oxi11.1: J f ·urgc: ry i. Lo be used in th ese cases, il ma y 
be d es ira ble to limit iL LO ex is ion o f a node, or explo raLOry p lus biop y for 
diagno Li e purpo e i111m cdi a Le ly pri or Lo toxins; la Lc r a fter LOx1ns have ca used 
extensive n ecrosis, o ne may es ta bli sh d ra in age of the n ecrotic tumor tissue 
(as in case 7, Seri e C) . Wh e n n odule· a ppea r during wxin thenpy, th e e may 

occasion a lly be removed and LOx ins continued (i. e. Serie C, case 19). Case 1, 
Se ries A, sugges ts th:tl remo va l o r such a pe rsisLenL or recu rrent nodul e may 
be cl cis i,·e in effec ting comple te control of Lhe di sea e . This child suffering 
from a , ·cry extens ive in o pe rabl e lympb osa rcoma involving the tons il, buccal 
cavit y, pha rynx and wng ue, had a truly spec tacula r "sponLaneous regression" 
[ollowi 11 g a vio lent erys ipelas in fec tio n. There rem a ined Lwo pea-si zed nodules 
a l the site o ( Lh e bio p ·y incision. These appeared to be increa ing in size 
whe n removed. The p a ti enL n ever had an y [unher eviden ce of disease and 
was traced we ll 16 years a fte r onsc l. 

'1 hi s case a nd a few o Lh er ugges l Lha t r egre ·io n m ay be less prompt 
o r comp! te in cica trical Li u c , or in irrad ia ted Lissue, probably clue to de­
creased vasrnlarity. Therefo re such a reas sh ould be given loca l inj ect io ns or 
in oni e cases Lhey m ay be exci eel. 

R ega rding the advisability o( u sing surgery in lymphosa rcoma, Coley no ted 
that in ma n y of his ca es operation, p a rticu larly incomplete removal, seemed 
Lo ca u ·c the LUmors Lo g ro,,· more ra p id ly ( ee eri e D, ca es 3, 6, 10, 4.3) ; also 
ca ·e · 6 a nd 8 in Series B (lnrecLion Fa ilure') . R ece nt work by man y urgeons 
o r inve tiga Lor confirms the [act tha t surgica l Lress m ay d ecrease Lhe natural 
re. i lane of pa tienls o r a nim a ls Lo the ir tumor. (6) 

,\ s rcg,trd Lhe e rrcc t · o f phy ·ica l tra um a it is o [ inLeresL Lo no le tha t 
e ig ht paLi enL · in the pre ent study had se ,·e re ph y ica l tra uma or stra in al th e 
s ite o r the ub cqu ent Lumo r ju t p rior to o n e t o( ymploms. On e h ad two 
severe tra umas hon! a ft er o nse t. In each o f these case · Lhe g rowLh ra te was 
pa nicu la rl y rapid. 

Succe ·c ·, eri c C , L wo pa Lie n L : Case 8- Lru ck in le ft groin b y iron 
lever (was a black ·mith ) a week later he noted a mass at Lhe point of injury. 
Ca ·c 16- mu ,cul a r strain i11 g roi n , just prior LO onse t. Fa ilu res, S rie: D: Five 
pa1ie 1JLs : Case 15- boy o f I ~, onse l fo llo wed bl ow to ch es L and occurred at site 
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of injury. Case 16-sevcre Lrauma to n eck Lwo yea r prior LO o nse t, aL siLe o f 
injury. Case 20, boy of 6, ki cked in a bdomen, o n e t sh ortly Lh rea (Ler, at si te 
of injury. Case 30, fc]J 18 feet, sLriking abd omen, on eL 6 rn onLhs laLer, aL site 
of injury. Case 49, onseL one month a fter severe Lra um a to abd omen in auto 
accicl en t (s Lru ck by sLcer i ng wheel, h ead-on collisio n) . Cas 5 I , chi lei 6 ½, t,, o 
evere traumas hortly after on ct of vague symptoms (bulled severa l times by 

a ram again t a Lree, a nd a fa ll , Lriking back in right kidn ey reg ion) onseL 
severe pain a nd m ass two weeks later. Case 53, repeaLedly bumped her leg 
aga inst corner of lower d esk drawer for (i ve yea rs pri or LO onse t, growth o -
curred in area of injuri es. In mot of these cases a la Lent LU1nor was probably 
pre ent and Lh e inju ry sLimulaLecl the growth ra te very m arkedly. 

Rndiatio11 : If rad ia Li on is al o to be u eel in conjuncLi on with toxin therap y, 
it shou ld be sLartecl a fter a prelimin ary course of Lox in inj ecLions. Th is will 
prevent racliaLion ickn ess and will a llow m ore eHecLive use of both agent. 
For an exa mple of preliminary toxin with no r adi aLion sickn ess, even though 
given over the abdominal r egion, see Seri e C, case 24. Examples of extreme 
radiation sickness in p a tients given radi um Lrea tments prior Lo toxins ee 
Series D, ca es 30, 33 . Seve ra l histori es suggest Llia t preliminary toxins com­
bin ed ·with subsequent racl iaLion causes the neoplasm Lo respond more dn­
m a ti ca lly than if e ither agenL is g l\·en a lone. \\Tith a radiosen itive and LOxin-sensi­
Live LUmor such as lympho ·a rcoma thi s may be d a ngero us, fo r absorpt ion of large 
q u antities of n ecrotic LUmor cells too ra p idl m a I overtax the reticu lo n lo­
theli al and lymphoid ti s ues and m ay Lhen be foll owed by rcacLiva Lion of th e 
d i ease. Th i is a pecial clanger in pa ti ents who h ave already r ece ived r aclia­
Lion sufficient to a ffect Lhese defen ive Li ues . \ \Th n LOxi n Lrea t.m enL is given 
alone or w ith minimal radiation or when necro Li c tumors are in cised and 
dra in ed Lhis problem may be avo ided. 

l\liinot and I saacs (89) a nd others h ave pointed out the clange rs of large 
do es of rad ia ti on in Lhe hig hl y cellular cases. In a number of th eir cases 
there was very cl efiniLe eviden ce that radiation had hastened the generali za­
Lion of the di sease. Coley staled Lhat the we ight of opi nio n ·was Lh at raclia Lion 
co uld be r egarded only as palliative. AL leas t two cases in this erics suggest 
tha t wide genera li zation o[ the di ·ease wa · indu ced by radiat ion: Seri es D , 
cases 4 and 7. 

T able 9 incli caLes th at 61 0 o( the paLients rece ivi ng toxin alone recovered 
permanenLly; 50 % of tho e in which toxins and surgery were used surv ived. 
Only 19 % of those in wh ich toxins were combin ed with racli aLion survived 
and 22% in whi ch a ll three modaliti es w r e u sed. 

Suggested Procedures for F11t11re Cases : 

Sin ce encl-re ults sugges t that toxin th erapy alone or combin ed wiLh m1111-
mal urge ry and little or no radiat io n ha"e J roducecl Lhe highe L perce m agc 
of permanent re ult in lymphosa rcorna, su h Lherapy deserves Lo be more 
w idely u ed now and in Lhe [uLUre. 

M ode of Act ion : 

As to how toxin therapy or concurrent in(ecL ion and fever may exerL 
Lhe ir beneficia l effecLs on patients wid1 lyrn ph osarcoma, or oL her neoplasm~, 
the following facw rs have been considered : 
a) CerLa in stra in s o( bacteri a or Lheir tox in m ay increase Lh e antigeni ciLy of 
the tumor cell . (59) 
b) Streptococcal infe.:tions or Lh eir toxin m ay stimulate fibrinol ysin produc­
tion in patients. Adm in istra ti on of human fi bri nolysi n Lo rabbi ts diminish es 
the mortality and is highly effective in prevenLing the production of metas­
La es by inocu laLion of \/2 carc in oma or Brown Pearce ca rcin oma (6 1). In 
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additio n to this, strcptoclorn ase a nd streptokin ase secre ted by stre p tococci m ay 
faci Ii ta tc th e d e brid m e n t o f necro ti c tumor cl uri ng con cu r rent streptoco ca l 
infecti o ns. (123) lt is b e lieved th a t thee e nzym e a re d es troyed in the prep ara­
ti o n o f Coley tox in . On e in ves ti ga to r h a fo und th at the u se o f Var icl a e with 
Co ley tox ins seem ed Lo enha n ce th e ir e ffectiveness . 
c) The fever indu ced by ba teri a l tox ins o r ac ute infec ti o ns is also be lieved 
Lo pl ay a di stincti ve, benefi cia l role. i\fa ny a uth ors over th e pas t l 00 yea rs 
h ave observed the a ppa ren t benefit o[ [ever or h ea t in can cer J a ti en ts (7 3, 
77, l 06, J l 0, J 14, J 31) . D oub a nd Crile h a ve u eel h ea t rn poten t i,ne the ef­
fec tivcn es · o f radi a tio n (47, 48, 54) 
cl ) Adequ a tely aclmini te recl toxin therapy (if begun before the di sea e i 
terminal and th e pa ti en t is un abl e Lo react) appears Lo stimulate th e re ti culo­
e ndo tb cli a l and h em a topoi e ti c ti ss ues, to produ ce leukocy tosis a nd to stimu­
la te a ntibod y product io n . 11 o [ th ese e ffects appea r to in crea -c the pa ti e nt· s 
r es is tan ce to hi tumo r. 
e) R ecen t sLUdi es h a ve how n th a t prelimin a ry administra ti on o f fo re ig n p ro­
te in or bacteria l toxins (l , 12, 69, 11 6) protec t mice aga int th e d ele teri o us 
c f[ cLs o f radiati o n. Seve ra l cases in Lhi s c ri es o f lymph osa rcoma indi c;i Lc 
tha t pre limin a ry toxins decreased the radi a ti o n s ickn e s a ncl h em a to poe iti c 
cha nges a \.ve il a th e kin reac ti o ns. 
f) A few inves tiga to rs h aYc obse rved tha t p re limina ry trea tm ent with b ac­
teri al end o toxin s m ay p o tenti a te th e e ffec tive ne s o f ·ub equ ent radi a ti o n o 
th at a sm a ller close o f n cli a ti o n a n be used a nd radio-res istant tum ors ca n b e 
trea ted in thi way. ( II , 100) 
g) Surg ica l stress m ay m a rk edly in crease the in cid e nce o f tumors o r metastases 
fo llowing transpl anta ti on in a nim a l (6) o r in pa ti ent. eve ra l o f th e cases 
in th e pre ent Lud y incli a te thi s to b e true. Th es findin g sugges t the n eed 
to begin tox in th era p y pri or to a ll su rgery except bio p y, a nd LO res ume the 
inj ect io ns imm edia tely a ft er such procedures . 
h) Bacte ri a l infecti o ns o r their toxins m ay stimulate the syn th e i · or release 
o f interferon or 1-a p aragin ase both o f whi ch are n ow b e ing studi ed for anti­
Lllmo r ac ti\·ity. 

S 11 mma1y: The m a ny facto r whi ch m ay a ffect p rogn o is in lymphosarcoma. 
trea ted by bac teri a l toxin a lon e o r combin ed w ith surger y and radia tio n have 
been revi ew d . T hese include the site a ncl x ten l o f the di sease, th e type o f 
toxin u eel , th e Lechni c of aclmini Lra tion (s ite, d osage, frequ e ncy a nd es­
pec ia ll y dura ti on ), the timing and dosage o f radi a tion and th e extent of 
surge ry. Also the age and sex o f th pa ti ent a nd th e va ri o u compli ca tions, 
such as infection , infla mm atory e pi odes or trauma . 

Th e possible m od es o f a Li o n o f bacteri a l toxins as rega rd pro tecti o n 
Jgain L th deleteri o us cffe ts o f radi a tion o r surg ica l stress a re di scussed. 

P erman ent re ults "" re obta in cl in 61 % of the p a ti ents treated b y toxins 
alo ne, 50% o f those trea ted by urgery and toxins, 19 % o[ those receiving 
toxin · ancl radi a ti o n , a nd 22% of those rece iving tox in , surgery a nd irradia­
ti o n . 
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The nam e in paremhe i lollo"·ing the ca e number refer to tl:e phy ician . 
. urg on or ho,piLal ha ndling the ca c. The ca,e arc Ii ted chronologi al l . 
R eference, arc g iven at th e end ol each a bstra ct. D eta il cl hi t0rics or th c case. 
ll'ill be found irnmccliatc l following th ese abstract ·. ( In th ree other pa ti e nts 
with concurre nt inr ction complete regrc sion of th ir I mphosa rco 111 a occurred 
hut a · these patients 1,· re no t traced a t a ll o r for o nl y on ' or two) ars thC) 1,·e1l' 
l'xclud d.) 

Y1 ·a rs Traced 
.--J(tn On vt 

I. (B1 EnFRT): Female. aged 11 : exten i, e, inoperab le 1Tr) rn'>cular round 
ce ll ,arcoma le ft to n ii , ill\ o h ·ing 1,·ho le po terior ha lf of bucca l a ,·it) , 
phar) nx , left ha Ir o f tongue (ulccra tccl ma ·,), pal a te, naso pharynx , 
i 11 ncr ca 1n lrns of both eyes, both orb its, (rig Ill eye a mass of ru ngus 
growth ) , tissue over ma la r bo ne: o n ·c t 1882, wmor in lcl't ton ·il deep ly 
infiltrating- ph ar) 11x : marked temporar) pontaneou · regrcs ion: lea ,·­
ing ,n1a ll ulcerated fragmclll 01er !cit to n ii ; di sease then rapidl y 
recurred. prog1e ,cd a, de cribed; attack, or a ph)xia, dcglutition ,·er) 
dill icult. Ii nail) impo,,iblc: inten e d) pnea, co nditio n almo. t n1ori­
bu 11d : tracheowm,· :---m ember 1-1, I, '·I: placed in b d former!\ m-cu­
picd b) Cl") ipela, :a , e: 3 da) · later l'l)'sipr,fa d<'11doped at si/1• of ulcer­
a/('(/ 111a .1 o wr rigltt l')'<', (with f1·,wr -10°C) i11f<'ctio11 la t<'d r, day.1 
during wh i ch li111c /11111or 111asses 111r' li cd 11way in all direction , ulcl'rs 
rn/Jidly /, ('(t/<'d : a/Jpr·arr11Ice of face, 111011//1 n or111 rtl: r espiration, d egl11 -
t i tio11, plto11otio11 all 11 on11a l , app1,til1' <'.\'/'r' ll r' nl: 11// 1·xte11si '<' grow //1 ,5 
di.rn/1/JN11 ed 1-.,·cep t for 2 j)('a-siz<'d 11 od11/cs in srnr 011/'r left r·y,·: th c ·e 
wen.: exci.·ed; i11 good l,l'altl,, 110 f11rtltcr 1•11idc•11«· of disease: date o l la t 
exam in a tio n , . \ pril I 9. (2. 5. II , 56. 70, 91, Ill , 11 9, 132). :ci 

,, 
(:\ 1-At F): J\lcK .. male. aged 2, , l)tnpho arcoma of neck; operation 

Jun e I '97. loll<rn·ed b) exten~i,·e ,uppuration or wound ; 110 further 
el'idemc or cli,ease: trac d well 1905. (29, ca c 6 infec ti on eric : •l(i) 

3. (CoH:-;) : ,\ .B., ma le, aged ·I½ ; J nipho ,1rco111a or reticulum cell ·a r­
coma ce rl'ica l nodes: OllSl't ;1t age 3, i\'o ,·emhcr 1928; ton ill ectom ), 
1:cbruary 192!): no d lcct; gro,,·tb ren tO\'Ccl; wo 1111d i11f1'c l io 11 f e/Jrifr for 
.10111c wr-el<s /a/er 11c11tr' oti tis 111cdia, 11wsloiditis: 110 furtl,r· r r· 1ide11u• of 
di.1r·r1s1· : had l)lllphoC)to~ i~ . (50°~, l)mph oG) L ,) \\'ith norm a l \\'hitc 
o unt 1930- lfH I: ne\' rill: laq trnccd , cry \\'e ll , 1%,'. (85 100) IO 

' ERIE A, l:\FECTIO',\" ELECTED DET !LED HI 'TOR IE · 

C. \ :E l: Exten i, e inoperable round cell arco111a o( the lelt ton ii. in -
1ohing the po terior half or the phar)llX, and th e !cit half or the 
to ng ue, the pala te, the narc ·, the n a opharynx, and the inn er ca n­
thu ol both eyes, co nfirmed by micro.,copic exa mination a t th<' 
Hag uenau Ho ·pita !, tra bourg. The pathologist reported that the 
g-ro\\'th wa · very \'ascu la r, with " cell ol rneclium si1c a nd nucl e i 
in the proce · or rnito i ." 

Prev iv11 · l-1 istory : Fern a le, ·1ged 11 . The fami 1 
hi tor ie were not recorded. The patient wa · fir t een 
\fcd ica l Director o( the H agucnau llo piLal in l ' 2, 
a arcorna of Lite left ton il, the i1e o l a hen' 

a nd pre, iou~ pe1 omtl 
b · Dr. "illiam Hi edeu, 
at whi ch tim l· . he had 
in filtrating deeply into 
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Years Traced 
After Onset 

the phaqnx. he wa referred LO Dr. Liirk o( tra bourg for operation but 
as he could not promi. e the chi ld ' mother that th operat ion would a\' her 
life, the woman d clined to have it performed. hortly ther a(ter, ther was 
a marked " pomaneou regre sion". Examination by Bi clert showed that mo t 
of the growth had indeed regre eel, lca\"ing a mall ul eratcd f1 agmem o \·er 
the left tomil. The imprO\·ement wa onl temporary and the au e of thi 
rcgre ion i, not recorded. The patient wa again een by Bieden, at which 
time he wa in a frightful cond ition. The growth had in\'aded the whole 
po terior half of th buc a l ca\'ity and th pharynx. The left ha!( o( the 
tongue wa an ulcerated ma protruding through the lip . The di ea c had 
al o im·aded L11e na.,opha,1 nx, the narc , the ti, ue o, r the malar bone, and 
both orbit , the right eye being a ma s (ungou growth. For ome week the 
child had man y attacks or a ph yx ia , deofotition had b come ,·ct') difficult. 
and he seemed almost moribund. , he wa admitted to the H agu cnau Tfo -
pita I on ?\"o\'cmber 13, l '' 01 in a hope le. s condition, and wa i o latcd because 
of the foul odor re. ultinp, from th ulcerating 111mor. .\ t thi, time 1hcr wa, 
imen c dy,pnea and he wa · unable to take an) food at all. The lollo"·inp, da~ 
a tracheotomy wa. performed clurino· a evcre atta k. of a ph)xia. Jn order to 
have the child ~,·here . he could be w·nchecl more careful I , . he wa tran fe1 reel 
LO a bed which had been occupied b ' a ca. e o( cry ipela of long duration; 
the bed had been di~in(ecLed by a " pra~ ··. 

Co11r11rrc11/ /11/cc/1011: I h1ee d,ty. later, 011 the afte111oon of :\"member I~. 
I 88LI, e1-y.,i pelas developed at th ~i te of the ul era ted portion or the grn\\·th 
ov r the right eye. The l mperature roe to over 40°C. No attempt was made 
LO limit Lhc infection a · Biedert felt it would perhap put her out of her 
f1 ightful mi cry more rapid I ·. ancl al o becau e he wanted to cc the effect 
of lhc infection upon th neopla m. Biedcn tatcd: "Thi, effect wa pro­
duced in a manner which urpa sed our bolde t hope :· The attack. la ted 
i, day ·, with a very high re\'cr. During thi time the tumor nns~cs melted 

awa ' in all directions, th ulcer rapidly healed. 

Ch111rnl Cour. c·: rhl· ,1ppea1 anc o[ lhe face, mouLh, na,·e a11d e, e, re­
wrned 10 normal. Only where the tumor had ulcerated through the kin and 
th 111 ucou., mcmbran of the phaq nx ,ras there ica tricia I ti sue e,·idcn L. 

The tube 11':h rc111ov ·d 1:1 da ys after tracheoton1 ·. .\ t this time rc~piratio11, 
deglutition ,1ncl pho11ation wer' all norma l. The hild had an cxrellcm ap­
petite and three weeks afLer the infection d \·eloped he appeared to be in 
perlen health. ·1 here remained a liulc nodul the i,e o( a pea in the cicatri-x 
mer the right eye which eemcd to be increa ing in i,.:e. Thi wa remo,·ed 
and examined micro copically a Lated above. nothcr nodule persi tcd in 
the car m·er the no. e, and thi wa exci eel a [cw day later. Bieden follO\red 
thi case for at lea t two car. 

The palicnt remained free from recurrence. he wa e 11 by Dr . Galippe 
and I lallopcau at the I l<ipiLal ~1. Loui · in Pari~. in .\uri y I, 9 ', bccau e o( 
an ,ema of lhe forearm . Thi was 16 year after on et. During th e interva l 
she had b en en ti rel well ex ept for the t nosi · due to the cica Lr ice · at the 

iLe · of the exten i\·c gi·owth . Examination at the ho pita! howecl a cicatrix 
occup~ ing the internal angle of the right C) , and a imilar but much mailer 
car on the I •ft icle of the no e at the inner ano-Ic of the eye. The no c cle\'iated 

to the ldl due to ,t \·enical cicatrix l ½ cm. wide, the inferior maxilla \\'a; 
normal , but the uperior maxilla and the roof oE the mouth were markedly 
contracted. Lhc laucr b ing compo,ecl of blanched and cicalri ial ti., ue. The 
1c th had been cramped I)\ thi, lac\.. of ,pate and t\\·o large molar~ \\'Crc .,een 

12 



. ER IE. A, rnFECT1O1' , llCCE. 'ES. DET.\I LED HI . TORIE. 

) "<"ars Trarl'd 
l fi<'l" 011.H'I 

in ide Lh oLhcrs on Lh e left and righL. Severa l teeth had a lrc,1 cl y been cx­
tracLe I, clue LO ha vino- appeared insicl L11 outer on ~- The Leno is in Lhc 
1hroaL wa marked, the aperture being ,o mall that one could barcl} pa •, 
one's index finger. he car Li ue had comraned ,111d camccl 1he tongue LO 

deviate marked! , LO the left. Bieclert repo1 ted Lo Galippe that the paLient 
had had a perfe Lly normal buccal ca Yi L and phar} n:--. prior Lo de, eloping­
the arcoma. The regre ion of the '" l) [ar-ac!Yanced growth during the er ,_ 
ipcla infection had cau eel Lhc cleformitie, clue to xtcn iYe cirntricial ti u . 

and had al o apparent] omewhat arre ted the cleY lopment of th upper ja"· 
and the roof of th mouth , re ult ing in the abnorma l erup tion of the tee th . 
(In the disrnssion whi ch fo !J owed thi s paper. j\fot y lated that th e eruption 

o[ the teeth in Lhi · patient wa not Ycry rare and mig ht be due LO the rec 111 
deYelopment of ,,isdom teeth. Fourmier agreed, and Lated he did not believe 
the tumor had pla •ed a role in the abnormal dentition.) 

Jn ?\oYember, I 9' he "·a re-admitted w the I lop ital "t. Loui for 
treaunent of yphili ,,·hich ~he had contracted in the previou fe"· month . . 

he wa thu traced over 16 year after on et, and 14 )Car after her very ad­
\'anced arcoma had regre eel under the influen e of a c,·ere concurrent ery­
ipcla infection. (Th i~ famous ca e wa a Lo cited ll\ Brum, I, 7-1 ,': 

Wei chel, 1 89; pron k, 1 92; Coley, 1893: Dclbct, 1,'95: R oncali. 1897: i\Iou l­
lin, I 9 ; Vida l, 1910; and other .) 

I frfcre11ce : l , 5, l ·1, 56. 70, 90. 11 I . 128. J ~l2. 

\., C E 3: Operable l 'mpho arcoma of the cerv ica l node, confirmed b ' mi-
cro opi exam in ati n by Dr. ,\ lex Fra,cr ol Bell \"Uc ~Jedica l Col­
lege. Dr. Jame Ewing al o examined the ec tion and reported: 
" It eem to be lympho arcoma with rather laro-e pol) nuclear cell 
of reti ulum ell t) pe, but the cell appear to form heel , ancl 
there i a light a l\'eolar tcndenq. Th exa t natur of thi pro­
ces i omewhat uncertain. ther po ibiliti are lymphoepitheli ­
oma a ncl metastatic carcin oma.·• 

Pr<'vio11s ll istory: _.-\.B ., male, aged I½ year, of 1 ·cw York. The patienL \ 
pat rna l aunt di ed of carcinoma of the brca t at ~l cmoria l llo ·piLa l. Oth er­
wi e the family hi tory appeared LO be negative for can er tuberculo i , 
diabete or allergic. The ch ilcl ,,·a born b, normal dc}i\'cn and had alwa, 
been well excq;t for mea le and bronchia'I pneumonia at ' the age of fiv 
month. On et, in Xo,·ember 192 , when the bo wa three year old , the 
mother fir t noticed a lump in the right anterior cer\'ical region. Thi in­
er a ed until it \l'a, the iLe of a mall hen' eg . P, io1 to on ct the hilcl had 
not had an ' trouble with his tee th nor any elcYation of temperature. 

11rge1y : A physicia n wa · con ultcd in Fc: bruary 1929, who performed a 
ton illcctorny. Thi did not h aYe any effect upon the g rowth. A month la ter 
Dr. H an-y Cohn '"" consultecl and he rc1110\'cd the gro\\·th. 

onrnrrent Infection : The child ran a temperature for ome week aft r 
thi operation. apparently becau e the wound be amc infected. 

Clinical Course: The growth did not recur and the child had no further 
ymptorn except fatigueabilit}. lie had no kin eruption , no ough, no lo 

of weio-ht. Howe, er, the mother wa wld that the condition wa I mphosar­
coma and for thi rea on he \l'a brouo-ht to :\Iemorial IIo pital. ·xam in at ion 
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1'l'ar F racrd 
After On. <' I 

on March JO, 1930 showed a well-! vclopecl child , well-nourished buL rather 
pal with a ar in the right ant rior cervical reg ion . There w r ·1 few small 
,ubmaxillar) node. on each idc but 1w otht:r ad nopa th y in the neck. Tit<· 
tip o f the plccn \\'a palpable. ~ o treatment ,,·a g i\'en but the ch ild wa 
examined periodically at ,\Iemorial H o pital. 

NOnd Infcctio11: ln , \p1·il 1931 he de,·elopecl a udden harp pain in 
the 1ight ear. The condition prmed to be otiti nu:dia. The ear drum wa 
punctured and a mall guantil) of thi k )Clio"· pu ,,·as drained. At thi time 
there wa a chain of mall !)mph node on the right iclc of the ne k ju t below 
th ca r, averaging 3 to 4 mm. in diameter. During the n xt few week it wa 
n eccssar')' to perform a ma toidcctomy. The child made a good r covery. 

, finica l Cu11r ('; H e mt~ again ~cc n b Dr. LIO)d Cra\'er at ~[emorial 
l lo pita ! on O tobcr 2~. 1931. at which time there wa no e\' idence of 
hmphadenopath) and the: general condition wa~ good . 1 le wa. examin (' d 
th re periodically for another ten year . It wa noted on February 15. J 9,11 
that the onl · int re ting con tant finding had been the l)mphoc) to i whi h 
had run about 50 per cent l)mpho te · with a normal white count in the 
pre, i u l l ear . H e wa never ill xcept for an o ca ional cold after hi 
reco\'er) from the l)lnpho arcoma. H e be ame a teacher a nd " ·a marri d 
about 194 . Jli height in 19•19 wa 5 lcct I J inchc, hi \\'C iglu being 193 
po11ncls. ln ptcmbcr 1961 he developed a I ft lower lob pneumonia which 
r ·ponded adequat ly to home are. Earl , in .\Ja y 1962 he . uffcrccl fir L and 
.'. cond degree burn of the face , che t and left arm. The c healed adequately 
and he wa di chargc-d in good con dition. I Ii ph~,ician reported on :\T ay 2(), 

19 12 that there ha\'e been no other iunifi ant illne e and no indication o[ 
rcnmence of hi childhood l)mpho arcoma. He wa lat traced in \'Cr~ good 
health in April 1969, -10 ~ear after on ct. 

R1•fnencr : 5: I 00. 
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" 'IT ! f .-\CUTE CO::\' CL1R RE:\' T L\'FECTIO ~ : 

10 C ' E ' - 6 Dl : D OF C. \::\' CE R - I I l : D OF I::\' FECTI O :\" 

T he n ame in par mh ·~i, lo ll o\\· ing the ca~c 11u111b r re fers 10 the ph y­
·icia n, surg o n or ho p ita ! h an d ling the ca c. The case al'e Ii ted 
ch ro nolog icall ·. 

I. (Bt CH): Female. aged~, ' : , ct) malignant l)mpho arcoma lelt ccnical 
region i,e ol child' head, great pain. d) pnea. deglutition almmt im­
po ible: F bruat·) 2,' . l ,'(i(i dcvclo/)(·d ('1)' ipc/(1,\; immediate i111p101w­
me11t, mass dcnn, ed 'iO' < i11 Wf"<'li; rip.fit uTuirnl 11ode e11tirely di.1 -
appeared; 9 day af'ter er) ip la~ de , loped patiem collap~ed a nd d ied; 
post-morlC'III s/wwed growth i11 h·ft (<'1 ,irn l region had regre ed to siz.f, 
of ap/J le, st111r /1tff ffdur(·d to 11ctworli of co1111(' rli11e tissue ron tain ing 
large q uanti t i<-s of ydluwis /1 f luid: t11111or ce ll. had undergone fa tl y clf·-
1;e 11 na tio11: b) inj ect ing wa te r in to th , gro wth it [ill ed LO fo rmer si,e. 
(9. 90, 92. 12'1) 

2. (R.1coc11 0:--). .\l rne. F., aged 52: i11ope1able ma lig·na n t l mpho 111 a to n-
il, neck, groin; on et, .Januar) I,'' I: (Cn ical node. became enon11ou ·, 

extending lrom pin to chin: almo L complete ob truction th roat. de­
glutition and re,p iration difficult: h ;iring aliened; mas in gro in i, e 
of fit; Onob r l ,'<'· l fa(i((/ ('1)'.i fJl'la: no Lrea1111en1 gi\'cn; i111111f•diatc 
rcgre ion: in (j da) neck rnuld be 1110, ed. dcgl u t it io n a~) h<'aring 
11 or111a l; t11111ors almost disa/J/H·ared: (node till pa lpa l le in n ck, gro in , 
buL famil y considered her cu red ); recurre nce 3 w eks la ter ; tumon 
r ga in ed form er i1c in I mo n Lh , legs. hand ·. e •c licl · a l ·o b ca me infil ­
trated; . ) rn ptom, 1) mphat ic le u kemi a: ar en ic the n g i,·e n v igorous ly; 
n o effect; ,u< ldcn death. apparen tl due to bra in ill\·o lvement , .\ pr i l 
J ,~, 16 mo . . after on ct. (90, 109) 

:t (\ ' 1•RXFL 11.): Young male adult: e:-.tcn i, e l~mpho~arcon1a nc(k. p1e ,­
sure er iou l • lim ited re piration: l)mph nod s in oLhcr reg io n le~ 
111arkedl) enlarged; irritating ointmenL applied to neck. excor iation : 
se,,ere c'l)'J i/J<'las, ra11 i11g death on -/t i, day; /11111or //(/cl 0/1110.\l dis"/J ­
perm•d 011 hd day. ( 12 ) 

·I. (K1.1crn1.,,T r): C. F., ma le, aged 5-J; recurrent lym ph osa rco ma to nsi I a 11d 
neck ; growth si,c of' child \ head a bcH e s a pul a r reg io n : d eg luti t ion 
difficul t due to ton illar k,ion; had recu r red, alter xten ivc o p ration: 
pa t iem almo,t moribund; ,\l arch 3, I< 8: S<','(')'(' aysip<'!as df' ,f'!o/JNI 
s/Jo11ta111'011 Iv 011er nccl,, bac/1, face: f!.IOw tlis i11 !omit co,npldt:ly di.1-
appcared. grow/I, o '('I' . rn/mla c/('<rca.1f'd from size of child'.1 lu•( d to 
/11 gco 11 egg: meta tac~ de, eloped 2 month lat r, left ax illa, !cit a.oticl 
regio n : n-y.1i/1c-/a, i11orn/atio11s ( ca1 ification on both ide ) : well ma1/((•c/ 
cry ipelas develo/1ed im•oh ,ing t;1111k; metastatic growth a/1110 t dis­
ofl/Jr•arr·d: rec urre nce aga in de ,·e lo pccl within a month ; a no th l'r in ocu­
l. 11 io n fa il ed Lo prod uce f'u n her in fec 1 io n ; disca..,e progrcs,ccl, dea th 
:\'O\c111 bcr 18. 1888. (7(i) 

J. ( \\ ' , i-:r 11): ~lal ·, aged (iO, I 91: la1 ad ,·an(eo l)111phoarco111a netk, 
general condition poor: 1<'l'Ne l'l)'~ipela; dea th 011 3rd day, 110 nolice­
abh· ef/<'(t 011 t1111101·. ( 1%) 

(i. (. \l FR11FR1:--c,): :'\fr,. L aged 5 : ,er) extcn i,e inoperable round tell 
,arcoma neck, inriltrating beh ind ternocl idoma toicl and ,tcrnu111 : 
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\" ry liul e motion j aw; mastication impo ibl e, deg lutition difficult; 
in com pl ete removal , large vcs cl , nerve irnbedd cd in LL1111 o r: trach ea l, 
supraclav icular nodes and base o[ t ng ue a lso involved; i\fay 1895, 
mild allacl< <'rysipelas in ffgio11 of wou nd; wr,1/ing of en tire nee!< , 
breathing i111pairr,d ; r·rw.1·,,cJ disintegra tion and liq11 efactio11 of tumor 
Lis. ue; condition improved during and (ollo11"ing thi inl ect ion; later 
g iven Coley toxin : curettage or large amoum o f n erot ic tis ue under 
anesthe ia . . 1howcd 11ccrmis of all tumor ti sue had occ11nl'd: Ii wla 
into trachea a nd e. ophagu . allo\\·ed food and a ir LO e cape into 11"ound ; 
(Ond ition declined rapid! · arter operation, died in an ition .\ugu t 11 , 
1 95. ( 11 2) 

7. (R.1 c 11ARD!>O:--" ): JR., male, aged 6; re urre n1 l)mpb o ·arco ,n a prim a ry 
in left ce rvi ca l no d es; on-ct, Apr il 1892; l st operat ion O cto ber 7, 1892; 
loca l recu rre nce ren1oved I year Lit.e r; 3rd op nl ion, Ju ne 1895; axi l­
lary mc tas ta c· a ppeared soon a rtc r, g rew rapidly during next yea r : 
large lob u la tcd ma ss i nvo h ·i ng left axi Il a, scapu la, over!} i ng ti s ue ·; 
exten i1·e di e tion clown to ax illary ve e l , too exten ive for complete 
remova l; I , da ys la ter sr'Vf'ff infection de1•elop<'d in u/J/H'r angle of 
wound, pleurisy, e111py('/11a, large ab cr·ss 01 1er sacr11111, condition c/(':,­

perate: co111plete reco w1y: " ·e ll I month after infection. th en devel­
oped m ediastinal mtas ta, ,; di ed uddcnl y .-\ ugu L 20, l 9 , n yea r after 
onseL, 22 monLhs afLcr inlcnion. ( 2, 95, pp. 2·1-25; JO ) 

8. I I ANSZ VL): ,\1. F., femal e, aged ·I ; recurrcnL ino perable round cell sarcoma 
1o nsil wi L1 1 11 1c La sta scs al angle o[ jaw, su brna x iJl ary nodes; /xri tonsi l/ar 
abscrss (Slu'/J. pyogr·111's and Staph. pyogenes); perfora t ion to ex Lerna l 
1ncaLU ; t11111or i11 throat bccr11ne necrotic, disa/J/Jl'Ored: hard, ,ubmaxil­
la ry nod· rl'lllained :. i,e o f bea n: ·1 week later al l . ympL0 111 recurred , 
protruding ma in ofL palate and ton ii ize o[ apple; inci io n a l biop y; 
the reafter Lumor growth mu ch more rapid 1-equired tracheotom ' : 
cleaLh, 7\la 11 , 1902: po~L-monem rc\'ea lecl invo lvem e n t o f to ngue, 
right antrum of' High m ore, clown to submax ill ar • fo a, main mass 
I ii led bu eta I ca ,·i ty: evid('//ce of so111e fatty dr:genera t ion of t 11111or a nd 
a nemia. (G2) 

U. (KA1•J> 1-:s a nd KRASK 1•:): Fe n ,ale, ag ·d G-1, extens ive in operabl e ly111 pho-
arcoma invo lving rig-Ill ax illa a nd upracla\' icular ro ·a ( ach mass i7e 

o f' ch ild ' head ), al ·o inrnlvcmenL ri ght ce r\'ica l r eg io n (nodes s i1.e o r 
\\'alnut ): crv;ijJrlos of 1ig!t1 forear111 la ti11g ·I week ; in tl,is Jw riocl 2 
large t 1110:, c i11 ax ilia and suprncla11ic1tlar f o sa regressed /rvin size of 
cfti/(/"s head to ;i:e of small ora11ge. ce1 ,ical ly111p!tacle110/H1tl1y di ap­
/J<·rired: patient died 5 1\"eck · a(ter outbreak ol cry ipe la ; autopsy 
showed. marl<ecl necro is and regressive changes in tumor. (75) 

10. (\\' ,, LO.\l' FF1.): F.S., aged 5 1; inopna bJe lyrnp ho a rcoma ri g ht neck 
jH1 shing rig-ht po. Lerior phar) n x f'o nrnrcl ; meta Lases in boLh sup1avas­
rnl:ir r egions, ri g ht axil la, ldt ing u ina l reg io n ; 1929: b iops); rad iu 111 
Lo pli ar) 1n :: p!tlr·r,111011n11s e1ysipelas infection, multiple al1.1ccs.ws (011 
right elbow. gill (eal region. fibula a11d left upper arm); cenica l 111eta­
sta ·cs oftc11('(/ 0111ewlwt : paLient di ed on 9th clay o( in[e ti o n ; post-
111ortcm '11011•1'd /m -like deg<'nemtion of cervical tumors and of ub­
maxillary meta. ta ·cs. ( 129) 

:\ote: ' ec nic D. ca ·c '.! l for a p-nient in " ·hom pne umonia devclopetl la 1e 
in the tour-,c ol the di-,ea c alter failure LO control it b1 tox in therapy. Thi 

ca u ed ro111pletc regres~ion la. 1i11g a 111011th . 
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C E I: Inoperable lympho ar oma of the ccn i al node , confirmed b mi­
cro wpi examination at po t-moncm b) Dr. Rindl l ·i,ch, a B ·1 lin 
pa thologi t. 

Previou History : Fema le, aged 38. The pati nt h ad been hea lthy pr ior 
to omet. In th e late a ut11 m11 ol l 8(i5 ,he dc, clo pcd a \' Cr\ rapidh· grow ing 
1u111or of th 1 ·mph nod in the Jelt tCr\'i ca l r g ion which reached th e i,c 
of a chi lei" head in a , ·n l ". week . Tim tut c ol iodine a nd ,al\'C~ w r · 
appl ied, without re ult. Ex'amination on admi ion on Fel>ruary 5, I 66 re­
Yealed that the whole left ide of the neck, the nap ol the ne( k and part f 
the heek, were o cupie<l by a hard t n . e hemi pherical welling whi h wa, 
almo t immO\·able. lt extended from th cla, iclc to the parntid. Th left 
tern ma t0id mu le and the grea t , el w re d ep ly imbedded in the 

growth, the larynx being pu heel far to the righL. The pati ent had b rnme 
mark cl ly cmacia t d in th f w month si nce omcl. There was grea t pa in , 
d ys pnca, and dcglutition wa almo L impo, ·ible, :1s the L cth co uld scarce ly 
be eparated. he wa g i\'en nouri hm cnt a nd injection of morphine. Durin g 
the n xt few " . ck the growth increa\ecl in i,e a nd the right cen ·ica l node\ 
al o enlarged , to the i1e of a man' · ii t. he kin O\er the 1110 . t protuberant 
portion of the growth on the left ide broke dmrn in ·e, cral place . . lrn111 
" ·hich blood and erum drained. B F bruary 26, I, 66 the pati nt could no 
1 nger ,rnllow, and ,ra fed through a catheter. 

.011c11rre11t l nfcctio11: Three week\ alter admi ion, on FclH uan ~,, I llfi 
h de,·eloped fa ial e1 ipcla. Il " 'a, noted that on the li1,1 d~1y of the 

inlcction the growth wa oft r a nd that the pati ent could agai n open h r 
mouth a nd wa ll ow. Th cry ipela . ca us d mud1 ,we lling of th e lac and 
e •clid . The atten ling phy icians did not attribut the softening of th 
growth to th cry ipela bo 11·e,·cr. b lie, ing th at a n ab. ce, in th e pharynx 
had bur t, a there wa an e"il- me!ling di charge of mucu nta ining what 
appeared to b p u from the mouth. ·1 he er) ipela 11b i<icd ancl the patic111 
became ton~cr dail). The grcmth regrc ed , en rapidl). Jh ;\[arch 6, I (iii 

one w ek after the infection had de,elop d, the l.1rgcr ma in the left c n i­
ca l region " ·a r duced t half i ts former i,e and the node in the right ide 
had ntirely di appeared . Regre ion rnn tinued ,e 1 rapidl). Two da latc1 
the pa t ient udclcnly collap eel a nd died a few hour later (March 9, 1 66). 

L po t-moncm xamin a tion it wa fou nd th a t the gro ll'th had regrcs cd to th 
siz o( an apple and wa fairl y m o\'abl e. There w re no nla rg d node 0 11 

th r ight ide. The tructur or the lllmor 11·a · rcdu c d t0 a network o r con­
ne tivc ti ue conta ining large amount of yell?wi h fluid in its me hes. Th 
ce ll had undergone fatt) degeneration and had brnken do" n into a )Cllowi h­
white emul ion, ontaining numerou fat granule. By inj ning water into 
the gr01nh it could be filled out again LO it Imm r i,e . . \b orption had 
apparently taken place through the I mphati . Portion of the tumor that 
were till intact bowed it to be a round cell arcoma. 

Co111111<'11/: I t would appear th;it in thi ca c d a th \\·a, du· to to:--cmia 
ca u ed by ab orbing uclt large amounts o( necrotic tumor ti,sue, fo llow ing 
\'Cry rap id rcgrc sion o[ the growth , ra th er tit a n to the direct cl'fec ts of the 
ery ip las infect ion . Thi .· hi tory ugge, t that in trea ting , uch ex tcn i\'e 
gro11·th in th luture, it may be necc. ar · to e. ta bli h free drainage in ord r 
LO \'acuate nccroti ti ue and 1xe, ent uch toxemia. The case wa report d 
in full bY Dr. '\\'ilhelm Bu ch in 1 fifi and ,\·a cited b,· Fehlei n , Tillma m 
and :\Iou.llin a well a oley. ' 

R ef ere nee : 9 90, 92, 124-. 
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C 1\SE 2: In operable malignant I) 111phoma of the ton ii , neck and groin. 

Previo us H istory: t\lmc. F. , aged 52, at Be ugnon, Fra nce. The patient 
wa the mother of fi, ·e ch ild re n. Sh e had a l\\'a~ be 11 in p;oocl h ea l h until 
.Ja1111ary 1884, when the cerv ica l nodes b cam e e nlarged. Th c co ntinued to 
in crease in . i,e until they were cno 11110m, reaching in o n e g1·cat mass rro 111 
the pin e behind to the chin in front. The ton ii were enormou and th ere 
was a mas of e nl arged node, in the pharynx, a lm ost co nplct ly ob tructing 
the throa t, which inte rfered er io u ly with dcglutition a nd respiration. There 
was a mu co u di scharge from th e na rcs a nd resp irati o n wa · labored. The 
hearing wa a ffected b y the ob truct ion o [ the Eu ·ta c ia n tubes. There w a 
aho a ma in the gro in , th e i7e of a fi t. 

Concurren t l nf('Clion: Jn October I , -1. an attack of ery, ipela, dcYelopccl , 
from a n a a l ex oria tion . It soon pr ad over both sides of the face. The 
t mpera turc did not r ise above ·10°C:. .\ s soon as th e Cr )s ipc la cl cYc lo p ccl. 
th e tumor b ga n Lo rcgrc,s . B ) the -,ixth clay, the y ,rcrc very much sma ller, 
the neck could b e m oved, a nd th e pharynx " ·as free o that dcglutition wa 
easy, a nd the hearing hacl returned to normal. Diminution cont inued until 
th tumo r h ad a lmo t di ap peared: the n ode. w re till pa l pable in the n eck 
a nd the gro in , but were so sm a ll th at the famil y consiclcrcd th e pat ient cured . 

Clinical Course : Three w eeks later they aga in began Lo grow a nd in 
o ne month th y had regained the ir former si, e . The o , er ly ing \-.in became 
livid ancl cl i,colorecl, the cond ition h ,l\' ing the appearance of 1) mpho arcoma. 
Th e leg · grad u a ll y became inlil trated, the n th hands, and the C)C li cb, and 
th ere was ev id e n ce of lymphat ic leukemia. D eath occurred sudd enl y a t the 
encl o r April 1885, a ppare nt! clue to brain im·o l,·e 111 111. Ri cochon · tatcd that 
110 treatment wa g i,·en during the course of the er ·sipc las inf n ion but that 
a month after"·arcl ar.e ni c wa . ,·igorou ly admini,t reel b) mou th. and b rn ­
jcnio11 into th e tumor. without any apparent effect. 

R ef r'rl'nrr·s : 90, I 09 . 

C: .\ SE 4: In opera ble recurrent lyrn phosarcoma of the ton ii a nd n eck con ­
firmed by micro copic exa mination following the fir t operat io n 
at Prof s or V . C,erny' Clinic in H e idelberg, Germany. 

Prl'11iou ll islory: Carl F ., m a le, aged 5·1. The pati Ill " ·as of \'Cry ·trong 
build, well n o uri heel, rob ust, a nd o r hea lthy appeara n ce. H e h ad n ever been 
ill except ll'ith "ga, tric fe\C·r'' 101,r , ear pre,·iomh. I le uffercd from h emor­
rho icl. . Exarnina~ion in :\l ay 1887, ' holl'ecl a ha;·cl, flat welling o[ the left 
tomil , the i,e of a n egg, st ill quite mmable, and apparently not affect ing 
the n e ig hborir\ ., ti su e ·. Liquids a ppea red to be more diffi cult to swa ll ow tha n 
o lid food. Th e ce1T ica l no d e, were e nlarged to the si,c of wal nuts on th e 

kft icl e, a l o th o c o n both id of the la 1 1nx . 

. ·urgery : The pat ient came to C1.ern) ·~ Clinic \\'here a n operat ion wa, 
performed o n M ay 12, I , 7, cons i. ting of curettage o[ the e nla rged caro tid 
node exci ion o( ;1 ~ubmaxi ll ary node, extracti o n o r the econd lower molar. 
partial re ect io n o[ the lower j aw, and parti a l cxc i io n of the tonsi l. 

Cli11iral Course: .\ recurrence developed in the 11praclavicular node in 
eptember I , 7, a,ncl increa cd in i,e. Cocl- liYer oil was aclmin i tered, a l o 

inje tion of Fowler· . olution (a r enic), but the di ca e progre secl, ,,·ith in ­
Yo h -cment of the c n ·ica l n odes and a recu r ren ce in th ton ii. 

Co11rurrn1/ S11/J/J11mtio11: .-\ft r a bo ut •l .~ inj ect io ns o r F o wl er' so lution 
h ad been g i\'en. ix ab. e e cl c\'elopecl in Ya rio u place , o n e af ter a nother. 
Th e were in ci eel and continu cl to suppurate for a long tim . There wa 
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dec ided loca l a troph · a nd a m a rked deaca e in Lh e palienL· a ppe tit and 
strength. 1 ·o om e o[ the growth a ppeared to be increa ing, e pec ia ll be­
hind th e le ft ea r , in th e reg io n o f th m a wid p roces, where there wa a m ass 
the s ize o [ a he n ' egg·, a nd a n o th r a bo \·e th e ca pula a lm os t th e ize o f a 
child's head. The recu rrent g ro wth in the tonsi l g rad ua ll y in rcasecl in size 
:o th a t d eglutiti o n a nd rc ·pi ra ti o n becam e in cr asing ly mo re diffi cu lt. Th e 
la rynx wa m a rked! , di sp laced LO the rig ht. \\ ' ith the lar ngo co pe one cou ld 
o b ·e1Tc under the w ng ue o n th e le ft sid e o r th e e pig lo LLi ~ tum or · th e i7e 
o f ha Le l nut · a nd wa lnuts. Th e genera I concli ti o n had d e te riora ted . Degluti­
t io n beca m e a lm os t imposs ible and lcath was x pected with in a few da ys. 

Co1n11rre11t F.1')'Ji/Hl11.1: On .\f a rch 7, I '. 8, an er) , ipelas i11[cct io 11 d eve l­
oped from th e lm l'e r ab. < cs o n the eclg · o r the cervi ca l LU mo1 ·. Th e fi r, 1 
~) 111p to m \,·a, a chill d u ri ng L11c nig ht , L1 1e11 a f'e ve1· o f 39.5 ° a nd a li ght red ­
dening the next cl ay whi ch exte nded across the chcst where blu e ve ins ·ho wed 
mor d i ti nctl th a n no rm a lly. During the next cl ay the in [c t io n . preacl over 
th e entire d1 cs t, b ac k, neck a nd fac . and th e fev er rem a ined be tween 39. 5° 
and ·10.5 ° . By th e ~eco11d <Lt) 1hcre " ·as ulcerati o n , o f bad odor, mu ch 
s tronger th a n b e fo re, a nd the swe lling o n the neck wa~ ·o fter to th e tou ch . 
T h e erys ipela th en pread o \·er th e I ft abdo m en . By M arch 12, 188 ', it was 
no ted th a t the t u mo rs o r th e n eck a nd throat ll'e re con ·icl erabl y softer a nd 
sma lle r, as in d icated by a carcf'u l ph ysi a l and laryngoscop ica l exa min a tio n. 
Eight d a) a ft er the i11fen i1,n d c\·e lo pcd , Cl' )~ ipe la, was ~till pre ~n t. The u l­
ce rat io n wa dimini hing in o m pl ace ·, till p ro fu ·e in o th ers, but there 
was con iclera bl e climi nu t ion of s1\'ell ing. Th tempera tu re ll'a 39°C. P, ) 

;\ I arch 18, l 8 th e i II f ct io n re m a i 11 ed o n I) o n th e rig h L th ig h. lt ,,·as n o tcd 
t ha t t he tum o r o [ the neck \\'a s ha rdl y o ne- f'oun h it. fo rme r ~il ~. lccratio 11 
continu ed . The tempera ture re turn ed to norm a l o n i\farch 21, 18 '', two 
week. · a l'te r the erys ipe las cle \·e lo pecl. The gro1Vt h m ·e r the ·ca pul a , 1V hi ch had 
been a lmo t the si,e o f a child 's h acl , had reduced to the iLe of a pigeon 's egg. 
a nd th ere re111 :1ined L\\'O tumor. a t the base o f th e w 11 g uc the si,e o[ hale i 
nuts. T he recurren ce in th e.: le ft tomi l h<tcl regrcs\ecl con1p letc ly. 

Cli11irnl Co 1nsr•: T he.: pa t ie11t "'"' a ll o wccl 11p out o l bed o n ;\ Jareb 2'i . 
1888 a the tempera ture wa n o rm a l. Abo ut pril IO, I '', the liule nodule 
a t th e ba e of the to ng ue \,·ere remo ved by clectroca u ter •. The genera l co 11 -
d i tion grad ua 11 y irn prO\·ecl. H o we\·e r, o n ;\ lay I, it wa no ted that the noel es 
in the le ft ca rotid region were swelling, a nd a lso a nodu le wa fou nd in t he 
left a xi lla . Th is rapidl y increa.ecl to the s ize of a wa lnut. B , ]\fa 20, 1888, 
thee tumo r h ad g rm rn ra pidly. 

ln d11rnl J·: ry. i/Je/a.1· l 11ff'tlio11: On Jun e 2, I '88, u i11g rnlturc o f Su cp­
t0cocc11s ery ipela furni shed b y Feh lci e n , inoculatio ns wer m ad o n bo th 
s id s b car if ica t io n. T h foll o"·ing da y a chill occurr cl a nd the teJ11pera tu re 
ro. e to J I 0 C. .\ \\'e ll -n1 a rked c: r · ipe las infect io n d eve lo ped , invo lving th e 
trunk. Th e fo rmer a b. ces · o pe ned a nd di barged , th wmo rs ·o ltenecl . By 
Jun e l , l ,\ '' there wa · con id crable d iminut ion o f the swelling o n the le ft 
and co111ple te regre ion o f th o ne o n th e rig ht s ide. lce ra ti o n contin ued . 

Cli11ical Coins/': Therc:dter the g rowths co 11t inu ccl to in crea c in s i,c 
rapidl y. The p a tient g rew wea ker. D ea th occu1 reel 0 11 .'\ O\ em ber 18, 1888, 
fro m co l la p. c. lo llow ing a heJ11orrh ag-e lrom a \'e'> e l in the th roaL. 

R eference: 7G. 
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Sl~RlES B, INFECTION F lL RE , DETAILED HISTORIES 

C,\ SE 6 : Very exLen i,·e inoperabl e round ce ll a rcoma or Lhe neck, confirmed 
by mi ro copic examinaLion follow ing in complete operat ion by Dr. 
F.R. Zeit. 

Previo us History: Mrs. L., aged 58, a German. No d Lail a re g iven as 
to th e fa mil y and previous persona l hi story. The paLi nL consulLed Dr. a u­
erhering of ·w ausa u , \\ i consin o n pril 29, 1895. Examination revealed a 
large olicl w111or exLending from Lhe ang le of the lmrer jaw forn·arcl a nd 
downward closely LO the bon , but not firmly auached, with processes ex­
tending downward behind the ·Lern ocle idomasto id mu cle a nd Lhe sternum. 
The g leno id cavity was involved, a llowing very limiLed mo tion o ( the lower 
jaw, it being impo ible to separaLe Lh e in i ·or t eLh more than I .5 cm. o 
m ast i at ion " ·as impos ible. the paLient a nd her fami ly were clamoring 
for an operation, auerhering decided upon in comple Le urgical i11LervenLion. 

Surgery: On i\Jay 2, 1895, he operated. After remo\'ing Lhe la rger part 
of Lhe ma ·s, u in o· the clevaLOr to s para Le iL from Lhe maxilla , he fo und LhaL 
Lh e large ve scls and ner\'e of Lh e ne k were embedded in the tumor, the 
trachea jusL beneath Lh e ricoid can ilage being affected , a ponion abo u t 5 cm . 
Jong infilLrating clown beh ind the ternum. The node in the upraclaYicular 
space were involved as well as those at th e base of th e tong ue, Lhe !alter 
causing pa inful degluti tion. The cavity was pack d wiL11 iod oform g·a uze and 
the kin drawn together and su tu red. 

Clinical Course: The po t-operati\'e course was uneven tful. The pa­
tient was told to go home and wait until no Lifi ed Lhat Coley's toxins had 
been ob tai ned, and then to reLUrn (or trea tment. She slated Lhat a (ter she 
returned h me Lh e p rogress was un ,·enL[ul for se ,·e ra l week . 

C:011c11rrr'11/ ! 11f<'Clio11: The parts th en beca 111c very sc: witive, began LO 

swell and the color deepened and di charg de\'eloped. Her m ental h ealth 
had been affe tecl by her in ab ility to take u[(i ient nou rishing food, as well 
;1s by the depres ion caused by her kn owledge o[ Lh e charac te r o f her grow th. 
H owever, a uerhering sta ted th at she was a "very strong-minded woman , 
wanted LO recover, a nd a id ed o ur d(ons wh re,·e r he wa a ble." t this time 
the entire id of the neck wa wo llen and en larged, cleglutition "'a ,·ery 
diffi cu lt and painfu l, brea L11ing impa ired a nd the paLi ent cou ld not eparate 
the ja \\' as mu ch a formerly. Sh e returned on .June 4, 1895, a bout five week. 
afLer opera ti on. t this time she pres ' n tecl a pitiabl e appeara nce. The entire 
surface o,·er the ·ite of the tumor " ·a a du ky red , with , ·ery o(fen ive dis­
charge fro m the inu . a uerher ing bc li e,·ed that the reddening and s,~·elling 
wa an attack o( ery ipela . ~o de ta il a re g iven a to fever, or other sy temic 
effe t, exce pt th a t " he I ega n to impro\'e· • du ring and [o ll ow ing thi · infection . 

T ox in Tli crn /J)' ( nluwwn for11111/a of Co!r-y Toxin s Jne/Jnred l1 y Nlul­
ford, /Jrobnbly similar to Buxton VI): Inj ections were begun on Jun e 14, 
I 95. The ugge tecl dosage for th i product " ·as 3 to 5 minim , bu t a this 
was ' a uerh er ing' first experi enc \\'i Lh toxin , he decicl d LO be on Lhe sa(e 
sid and inj ected I minim a an initia l doe ( ite not Lated) . Thi ca u eel a 
very prompt and \'iOI nt reaction , a chill J,11,ting I ½ ho urs. fo ll owed by a (e­
bri l ' react ion o f 10- °F, pule 1--10- 150. Three cla •s later a dose of 2 111ini11 1 
produced the a rne reacti n but liglnl y le , iolent. The do e wa increa eel 
npidly t 5 minims, inje ti n b ing giv n at inte rval o( 96 hour. R eact ions 
became weaker, depres ion n t ·o marked. The inte1Ta! " ·as then honened 
to ·1 hour , a nd inj ections o ntinu ed until the di charge beca me so copious 
and foul-s111elling that a second 01 crat io n appeared neccs ary. 

F11rll1a ' urgcry: On .Jul y 30. I 9 , large a111ounls o[ 11ccr0Lic tissue was 
curcued under an ·Lhe ia. Lt wa fo und Lhat necro· i o ( a ll the m a lignant 
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ti ue had oc urred , and a mall opening had fonned inLO th trachea and 
e ophagu, allo,ring air and food to e cape into the wound. The harp poon 
was u eel and whil working in the neighborhood of the large vc. cl and 
nerve there was a udd n harp connd ·i,c mo, ·ment and arrc. t of re ·pira­
tion, apparently clue to craping of the phreni nerYc. 

Cliniral Course: Folkl\\·ing thi operation the, wa rapid decline in he1 
condition. She died or i11anition on .r\ugu t 11. I '95. 

In reporting this ca. c, Saucrhering tat d that tho ugh this wa hi on l) 
tr ial of wxin therap ', he aclmiued that "a great man , circum tanccs entered 
into the ca e which " ·ould ha,·c been a drawback to any mode of treatment. " 
He added: "notable i that fact that di integration and liquifaction had begun 
to take place a . ub tantiated by the foul, anio11 di charo-c uncl r the attack 
or cry ipelas, before the injection · " ·ere begun, tlw. illu . trati ng ... the inte nse 
act ion of the streptococcu or erys ipelas on rna l igna n t grow th ·." ( I I 2) 

Cominent: Compare thi a e with tho c in which toxin therap wa be­
gun before u h exten i,·c incomplete urgical procedure. or continued teadily 
(or a c n iderable period. Little or nothing i known o( the poten y of i\ ful­
forcl" prepara t ion a it was not u eel in many ca c. It i probable that in jec­
tions were made in or near the tumor j udging by the t pe o f reacti on eli itccl . 

R eference: 112 . 

. E 7: Recurrent lymphosar oma involving the left ax illa, th I ft capu la, 
a nd the overlying ti · ues, con firmed by m icro ro pi c xam 111 a u on 
by Dr. \ V.f. " ' hitncy, "·ho reported: ",\ large lobu lated ma , om­
po eel of gland and fibrous ti ue which had infiltrated the mu -
le . The ma wa near! the i1e o( two (i t . Micro copic exam­

ination . ho"·ed the trucwre to be olid ma e of mall round 
ce lls, cparatcd by r lat i,· ly large areas o[ con n tive tis ue. In 
p laces these could b - een follow in o- the course of blood vessels in 
the peri ,·a cular lymph pace . Round celled sarcoma originating in 
the lymph gland." (10 ) 

Previo us Histo1y: .J.R., rnal , aged 6 (in J 96) of Town end, i\Ja a hu­
set ts. T h pat ient had always been w JI u nt il onset, in A pril I 92, six m on ths 
p r ior to the fir t opera ti on , wh n lump- appeared in the left side o ( the n e k, 
wh ich rapid ly increa ·eel in i,e. Th rL· " ·ere no other mptom . 7 xa mination 
on aclmi ion to ;\la achu eu General Ho pita1 on October 6, I, 92, bowed 
a well-nouri h cl boy. On the left idc o( the nc k " ·ere numcrou enlarged 
nodes. The · were mO\·able, ela tic, not knott d tog-ether. and not tender or 
flu ctua t ing. T here was no r ed ness o( the k in . few small nodes co uld b e 
felt on the other . idc of the n ck, but none were abnorma ll y enlarged in the 
axillae or groin . There wa no leukoc.yto i or plenomegaly. 

urg<'I)': On October 7, I '92 . 16 of the I ft cen·ical node; were re­
moved. The diagno is at th is time was Iymphadenoma. The patient wa · d is­
cha rgecl w 11 a week later. 

Clinical Course: Fmder· olution wa taken in m1111111 doe three 
time daily for a few month following hi di charge. 

Furth er 11rge1)•: On October 2, I 93, a recurrent gro,,·th, which had 
appeared in the regio n or the · ar, wa removed ·urgica ll y. ·1 he genera l hea l th 
had been excellent. Jn J une l 95, one small node behind the cicatrix wa 
remoYed through a 3 cm. in i ion, and a large node wa helled out from the 
left ubmaxillar · region. They were dark and looked malignant. 
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Clinical Course : Th e bo ) was cli schargecl ab o uL a week afLer Lh e opera­
ti on. Soon afLer thi s sma ll lumps were noted in the le ft ax ill a . Thee graclnally 
in creased in size, but were never pa inful. Their growLh wa · ra pid from De­
cember 1895 to OCLober 18%. The child h ad b een und er th e care of Dr. R .H. 
Fitz. H e was ge n era ll y we ll ancl act. ive. He was readmitted to ivla ssachuse u· 
G en eral Hospiutl on October I, J 896 . Ph ys ica l exa mination a t Lili . time showed 
a boy or good d evelopmenL, but or pal e co lor. r\ large ma~s was e\' ident in Lh e 
le ft ax ill a, exLe ncling to th e bo rd er of the pecto ra li s niajor. Tt in\'olvecl the 
tissues of th e a nte rior and posterio r ·urfaces o[ Lh e sca pula , as we ll a the 
scapu la itseH. Posteriorl y, th e skin over the tum or was adherent, raised and 
cliscolored. The growth e\' iclentl y in[ilLratecl direc tl y from the scapu lar m ass 
and wa s mova ble, firm and elas tic. Jn the posteri o r triangle of tb e n eck there 
was a movable well-defined tumor as la rge as an oli ve, and two as large as 
peas. A sma ll harcl mass was ;i lso perceptible just belo11· the clav icle . 

Furlhr' r S11 rgny: On Octobe r 5, I 89(i, a n extensi,·e di ssect.ion wa, made 
of th e ax ill a ancl of Lh e sc;i pul;ir mass . The growth was found to infil trate Lh e 
border o[ Lhe penorali s rn;ijor and th e lati smus dor i. 1L wa · di ss ned awa,· 
f rorn these muscles, Lh e i nc.isio n be ing en largecl su ffici e n ti y b y ba ck ward x­
tension. The dis ecLion wa · ca rri ed down to th e axillary artery and ,·e in and 
backward to th e scap ula. In [ront th e tumor was less adherent buL behind it 
m erged impe rceptibl y inLo th e skin , whi ch was hard, ;incl on ~ction po rk y. 
Th e indurat io n and infiltra tion invo ll'ed and surrounded the ax illary vessels. 
Furth er dissect ion was abandon ed , Lh e I ulse a nd res piration be ing too poor 
10 wa rran t prolong ing th e 01 era tio n. The poste ri or tri angle o[ the neck wa · 
not tou ched. The posL-operaL ive co ur e wa un e,·entful , and the pa ti ent was 
a ll owed omdoors on th e ninth cla y in a wh eel ch a ir. 

Conrnrrent lnfc:ctio11: On O ctober 2 1, 1896, the .1 8 th post-o perative cla y, 
the temperature r ose to 103°f . ,\ flu LLtaLing po t at the upper angle of the 
wound was opened and about an ounce of pus was eYacuated. Sulphonaphthol 
clres: ing · were ordered for the whole wound, wh i h h ad becom e septic. The 
temperallire rem a ined high. On ovember I , 1896, Lhe re,pirati o n became 
labored. The following clay the pati ent was ·een b y Fitz, who fo und the left 
chesL dull in th e lower back w ith absence o r respira Lion. The pulse was 180 
LO 200. It dicl not seem poss ible for tli e child to recover. However, th e ax ill ary 
wound lowl y hea led by g ranulation. The pl e urisy was fo llowed by empyema. 
T his was finally opened free ly. On November 7, 1896 fluid was as pira ted from 
th e chesL be low th e sea pula. The flu id was pa le green (S.G. I 026) , with con­
sid e rabl e pus and mononuclear ce ll s. The pati ent also h ad diarrhea . A second 
as pira tion was clo ne that e\·en i ng, a nd a Lhi rel on :\lovem ber l I , 1896, wh ich 
·howed more purul ent [Juicl. B y November 16, ] 896, Lh e tempe ra LUre had 
dropped to normal, but the child . howed progressi,·e ema cia tio n and weak­
n . I-I deve l peel a marked kyphosis ancl asymmetry o ( Lh e chest, with bulg­
ing of th e left s ide. The ch est was asj)ir;itecl a f011nh Lime (pu s) ancl a flu ctu­
at in g pot over th e acrum wa · a lso asp irated, and cream y pus evacuated. 
The chi Id was di ch arged horn on ~o,·ernber 20, 18%, to be treaLe cl b y the 
fami ly phys ician. Durin o- his co iwalescence, the indura tion a bouL the scap ula 
cli sa ppea red a nd the r mains o ( the inoperabl e recurrent .l ymphosarcoma 
slowly regre eel. 

Clinical Course: AL the encl of six month Dr. M aurice H. Ri char Ison 
sta ted thaL h e "vi ited the patient at hi home in Town end and found no 
sign wh a te,·er o [ the ma · . The scap ula res ted in its norm a l pos iL ion upon 
the tho rax; th incluration o[ the tis ues hatl entirely disa ppeared, a lso the 
di cloration and infiltra Lion o[ the skin. There was not th e s lightest e,·idence 
of an · g rowth a bout th e . ca pula ... 
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The ch ild was exam in ed severa l t ime during th next t\\·o •cars. On 
o ne occas io n Ri chard on detected one or two enlarged nodes in the right 
cer vica l region. H e made a very ca refu l exa min at ion of th e boy on August 18, 
1898, at whi ch time h e appea red to be in very good hea lth . "The region for­
merl y oc upied by the ax ill a ry and s apu lar tumor was entire! free from even 
a suspicion of invoh ·emen t. There was, however , a n vident metastas is in th e 
med ia tinum. He di ed sudd enl y two days liner. " ( 108) 

In pre enting this ca e before the Amer ica n Suro- ica l Association in 1898, 
R.ichard o n stated: "The case se ms o[ interest in conn ect ion with the subj ect 
o( disappearance o( malignant tumor und er th e influ ence o f a o-enera l tox­
emia, whether art ifi cia ll y or acc id emly produced. The occas ional cure or 
malignant di sea e by intern al med ica tio n exc ite not onl y interest but in ­
cred ulity .. . scept icism may be . o extreme th at carefull y o bserved ca es are 
thrown o ut for one r ason or a no ther though I cannot but think chiefl y for 
the reason that they were ucces fu I. ·, ( I 08) 

" s a n illustra tive exam pl e I wou ld cite one of the most exu··wrclinary 
cu res of sa rcoma that 1 have ever seen." (95, pp. 2'1-25). " Jn thi s case Dr. Garla nd 
and myse lf at the time o r o pera tio n made the di agnosis o[ hopele s malig nant 
di sease of the abdom inal wa ll. Dr. \Vhitn ey made a ca reful mi croscopi c ex­
amin atio n o[ the tumor a nd reported it as fibrosa rcoma . . fter some mon ths' 
treatment with Coley, the tumor, tho ug h as la rge as a child ' head , disap­
pea red. " (The a bd omin a l wall had been infiltrated Lo a thickn ess of at least 
I 5 cm.) 

In conclus ion he stated: "Jf a cure by m ea ns other than surgica l is, (ro111 
the very fact of cure, dec lared uffi cient proof of a mista ken diagno is, there 
seellls litLle u e in presenting ev idence. 1 am com ·in ced, however, that a con­
siclerablc number o r tumors, pronounc cl malignant, di sa ppear under loca l 
or sys temi c conditions wliich a re art ificia lly produ ced. The cura tive influ ence 
o( mi cro-organisrns upon Jllalignant grow th , whether during the course o f an 
acc id ent.a l ·wound infect ion or under the inl"lu nee o f delibera te toxin · injec-
1 ion, is a hopcf ul indi ca Li on o r far-reaching possi bi Ii ti es for good. " (l 08) 

R eferences: 82, 95, p. 2tJ-25; 108 

CASE 8 : R ecurr nt inoperab le ro und ce ll sa rco ma o[ th , w n ·il with metas­
ta ·e at the a ng le of the jaw and in sublll axi ll a ry nodes, confirmed 
by micro copic exam in at ion. 

Previous Histo1T 7\,f.F ., female, aged ..J . The family a nd early persona l 
hi sto ry were not recorded. Onset, four weeks prior Lo admiss ion the pati ent 
developed a swellin g on th e right cheek a t the angle of th e jaw. This ca used 
di[["icu lty in ea ting becau ·e th e throat seemed involved. The child sta rted 
speaking through h er nose. She was brought to the clini c on February 11 , 
1902. Examinat ion revealed an enl a rged node the size of a ches tnut in tht: 
right ubm axill ary a ng le. The growth was movable and hard , a lso very pa in ­
ful Lo palpation. The rig·ht side of the soft p,d ate and tonsil were reddened 
a nd protruding . 

• 11rgery: The pro\·i~ional diag nosis was perito11sillar abscess a nd a n in­
ns1on wa made. 1o pus wa: found and there was litt le bleeding. 

Co11curre11t l11 fectio11 r11I(/ Frner: The ·hild then deve loped a sligh t 
fever a nd was admitted LO th· It o pita! 0 11 February 13, 1902 . There was rapid 
in crease in the swe lling- in the wnsil and right side or tlte soft palate. The 
node at the a ng le of the jaw a lso increased in ·i Le. The tempernturt: ranged 
from 37.5°C. and 39 .8°C. The phy ·iciam ll'ere now mo re 1ltan ever sure tltat 
the ondition was clue to an abscess. Funher incisions were made and o n 
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February 19, 1902 an C\'il melling di,charge de,·elopecl \\"hich contained 
trcpwro cus I yogcnes and Staphyloco u. aureu . On February 21 and 22, 

1902, the tempera ture rema in ed O\'er 39° C: ., a u a ining 39. 0 C. a nd at night 
ther was a blood y pus- like di sch arge from the ex ten l'I I ri ght ea r, with ·evere 
earache. The pe ialist found a p rforation into the extern a l auditory rneaws, 
which di charged th ame foul pu a the wmor in the throat. T he rniclcllc 
ear wa'> not im·o l\'ccl. The pcriton ·illar ab cc., \\·a believed to ha,e extended 
to the external mcatu~ of the car. On February 23, 1902 the di charuc \\"a · 110 

longer o brown or o foul- melling, but became )ellowi h-\\"hite and con­
tained on! · trepto occi. The . \\"Clling in the throat be ame ma iler and the 
nodular welling on the check wa. 1 painful. Ther wa · t ill ome cant · 
pm-like di charge from the externa l m atu ·, where there ,,·a necro i o( the 
. kin about 1.5 cm in diamet r. The .morning t mperaturc: was 11 0 ,,· onl y 
37.5°C. , th e evening tem pera ture 39°C. The child a te a nd drank with great 
appet it . Hy Febru a ry 25, 1902 the LUmor in the throat had "decayed" and 
thcr wa · no mor di ·charge. The p rforation in the ex tern a l meatus wa 
fre from di charge and quite d11 , the temperature normal. The child wa 
di charg d from the ho p ita! on Februa1·y 2, , 1902 at which time examina­
tion reYea led no funh r \\"Clling in the throat. The hard node in the ubmax­
illan I cgion wa till the i1e of a bean, and wa · only ·ligluly painful. The kin 
of the check · and ubmaxilbtr) region w re no\\" co,cred "·ith liule bli ter, 
which it ·heel om what. The ear eemed to be enti re! healed .. \ t this time 
the cliagnosi of periton. illar ab cc ·· wa · considered certain. 

C:linicol Course: Four week, latc1. or by ;-.Jarch ~,J, 1902, all th e fo rm er 
sympLoms had r rnrrcd. The 111 other stated that th e child had remain ed per­
fenly h ·dth for three ,,·eeks and Lhc11 the ·ympto111 rapid ly recurred. The 
prowding 111a ., in the· ~oft palate ancl ton ii a umecl more and more the a!>­
P ct ol a \olid w111or. There ,,·a no fe,er . 

.'1/l~~l'ry: .\11 e'.'1.plorawr~ operation wa, perfonned and 110 pu wa 
found. ( ' he form ·r perforation in the ear had healed). The wmor in the 
throat became the i,e of an apple and a pecimen ,rn 1·emoved for micro­
·copic examination and r ported to be a round ell arcoma. The tumor 
gr ·w with mu h greater ra pidit , alter the biop y, o that b y ;-.larch 2 , 1902 
dcglutiLion a nd brea thing \\'e re i.mpo · ·ible. 

C/inirnl C:011r.1·r· : The child had to be nouri shed by rectal feeding. A 
trarheotom , \\"a then perfomed under !oC'l l ane the ia . Fo r a few clay the 
chi ld I mained omcwhat irnprO\ed . Bccau f the ii of the tumor . he could 
no longer do ·e her mouth, and he auemptecl to pull out the tumor ma , 
and thu c;w eel ,ere hemo1Thaue. he di ea e progre ed rapidly with 
marked lo s of wciuht. Death o curred on '.\lay J..l, 1902. 

Po L-monem examination r , 1.:aled a tumor ma in the m uth ,,·ith a 
,·e1 rough and un , en urfa e filling the buccal cavil· and i1woh·ing the 
wngue. The right anLrum of H ighmore was a lmo L complete! ' filled ,,·ith 
pol ypoicl tumor rnasses, extending over to the right nari s down to the sub­
maxill a r , fos a. Fr m Lh e tum or in the bu ca l cav il a probe extend d directl y 
to the ma:, · in the antrum of Highmore. There \\'a · me e\'idence o [ fall 
degeneration of the lllmor ma , and an mia. 

R eference: 62 
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CA E 9: Inoperable exLen. i, l)mpho arcoma of Lhe righL a :--. ill.1. upracla\'i­
rular fo5 a and r n ·iral r gion, confirmed b , mirro. ropic xa,ni n­
aLi n at a u LOp) by Profe or Zeigler. Th trun11rc ol the ltlmor 
was th at o( a so-ca ll ed "hard lym phoma." 

P re11io11s J--Jislory: Female, aged 61. The [amil · a nd earl) per onal hi ~­
tor • were not re onled. xc ·pt that the patient ,l'a. aid LO have had e1 ipcla~ 
repe;ned h-. On et. in late ;\larch 1903, he cle,cloped a wmor ol the I ighL 
axilla. hi in r a eel , ·cry rapidly in i,c, e peciall during the 11mm r of 
1903. ,\ imilar tumor of rapid growth al o appeared in th 11praclavi ular 
fo a .. \t exam inat ion by P rofe or Kra k on eptember 26, I 903, the tumor 
in the right axi ll a " ·a the ~i1e of a hild' head, the o,cr l) ing kin '"a ome­
\\'hat rcdd i h, but mo,·able. he growth in the upra ·lavi ular fo a wa ap­
proxima tely the ·ame ize. In the right n ·ica l region at the angle of the 
jaw anterior to th e terno leidomasto id mu cl e, nodes the size of walnut were 
palpab le. There wa · no lymphadcnopath , in the left groin, ·,x ill a or neck nor 
in the right inguina l region. 

Co11c11rre111 Eiy ipelas: The right forearm became a cliffu . c blui h-red 
with cdematou welling. Th kin in thi area wa aly with ome fi uring. 
Kappe ·, in reporting the ca . tated Lhat "ob\'iou I thi wa a n eq ip la 
taking it c ur e.·· Ph) ·ical examina tion wa othenl'i e ncgativ except for 
ome cyano i , ome pulmonar emphy ema and ome pl 11 0111 galy. The 

large tumor in the axil la wa in i ed "with negative re ult." ,\ fc\\' cla · aft r 
aclm i ion to the linic. a fre h ery. ip la infect ion cl , ·eloped b g inning in 
th e cracks in the kin on th forearm, and thi involv cl the entire forearm, 
last ing approx im at l I four weeks. During this p ri od the u,mor in th e ax illa 
which had prc,·iou ly been the i,e of a child' head regre eel to the ·i,e o[ a 
goo e egg a nd the en larged nocle the i, of walnut at the angle o[ the jaw 
di app ared. he con i tency of the remaining tumor ma e a l o changed; 
they hrank to oar e kn otty tumor . 

Clinical Gour e: The patient di d fiye we k after aclmi ion to the 
linic, whid1 wa a little o,·cr four w ck after the fir t outbreak of er · ipela. 

Death \\·a reported a clue to "a catarrhal di ea,e of the re piratory pa age 
with hypo ta i in the lower lobe of both lung." r\utop · report d a lllmor 
in the right axilla the size of a fi t whi ch \\ a not clearl y delimited. In the rig·ht 
upraclav icula r region th re wa a tumor the size of a mall ora nge. Th 

over! ing kin wa freely movable. Transver e e tion howed th interior o[ 
both tumor were full of roar c on11eni ,·e ti ue. poor in cel l structure. The 
main ma of the tumor con i ted of grc i h ·e llow necro tic foci, mo ti • en­
cap ulated in indurated connectiYe ti ue. ~ecro i wa mo t pr noun eel in 
L11e lllmor of the upra la\'icular fo a, \\'herea Ya ular in\'a ion in that area 
wa minor. Mi cro opic e ·amination: .·\ t fir t ight the foc i ould be thought 
LO be tubercular lymph node, but detailed examination excluded tuber u­
lo i -. The n ro i in the mid t of th tumor ti ,u '"a int rpreted a "be­
yond a doubt regres iv<' r lu111ge lo which th e tumor had bl'<'II subj<'c led. " 
J appc ta ted that ome o( th e chan<TC were regarded as hav ing oc urrcd 
at an earlier period , poss ibl y from the effect o[ some o f the ea rli er attack. of 
e1 ' ipe la \\·hich the patient had had, but po ibl were all due to the final 
er • ipela . There were ne rotic area " ·hich extended directl y into the tumor 
ma e without any bonier of conn Cli\'C ti uc. In indi,idua l pol thee 
howed non-nucleated ma e f cell " ·hi h could n t be tained. In other 

area the· bowed on! • light! ' tainecl cell con ta111111g hrunkcn nuclei. In 
other places there " ·ere amorphou crumbling ma. e. of nu lei with inten cl 
darki h bla k tain clearly howing p) kno i . II th e wer ign that the 
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ce ll s had di ed . "The occurre nce o r necro ti c foci in the m idst of the tumor, 
and th e reac ti on of the for ma tio n of connec tiw ti ss ue poor in cell ·, ch anging 
soon to shrin kage, we re und erstood to be p robably due to th e direct action 
of erys ipelas cocci. T hese erys ipelas cocci had migrated fro m th e site of the 
inrcc tio n in the forearm by way o[ th e lymph a ti c sys tem ." (7 5) T he consid er­
abl e decrease in the . ize o f th e tumors wa · primarily clu e to re orpti o n of the 
necroti c ti ss ue and furth erm ore to th e inflamm a tor y conditio n to whi ch the 
LUrn o rs had been subj ected by th e infec ti on . The m arked vascul ari za ti on or 
individual parts of the tum ors ·were regarded as p ro ba bl y an unsu ·cess[ul a t­
t mpt o f renewed p ro life ra ti on or else tiss ues whi ch, wh en in a ·ta tc of in­
fl am ma tio n, had become m ore vascul ar. T his vascul ari za tion ap pea red Lo be 
m regress ion . 

R.ef erence : 75. 
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SER.JES C: LY\lPl-:10 .\RCO\f.\ SUCCESSFULLY T REATED BY TOXIN 
THERAPY ALO t E OR. COi\ lBL', ED \VITH SURGERY .-\ i 1D/ OR 

R..ADL\TIO.:\': 32 CA ES 

The nam e in parc n1..hes i · followin g the ca e number re fer lo th e phys ician, 
surgeon o r h o pita ! handling the case. At the encl of each abst racL th e bibli­
ography re ferences numbers arc given. Ca e: are Ji ted chronol og·ically ac­
cording to the 1. •pe [ toxin u ·ed. For a bri ef d es ription of the formula e used 
in making the v· tri o us preparation of Coley toxin s and the comparat ive potenn­
o[ these formulae seer fere nce. 92 and 95. 

} 'ea rs Tra ced 
After Onse t 

V l . (CH A,\IIH:RLAJ. ) : \fr. :---:. , aged 2; : recurrent inoperable rapid! grow­
ing s111a ll round ce ll sa rco rn a o f' 1.he tonsil , in vo lving pillar of f'auces ; 
o nse t, O cw ber 189'-I; primary growth con ·id erab l I larger than he n 's egg 
removed N oYern ber I, 1894 : suspicious granulat ions not d 23 da ys 
la 1.er; entire base ca uterized by elcctroca u1.e ry; rapidly grow ing recur­
rence fill ed space be1.ween pillars of' pharynx , extending h yond ; Feb­
ruary 1-1, 1895: toxins (Buxton V, filtra tes), mostly i.rn. in ,tnn o r neck, 
I in tumor , duration 3 or ·1 months, 17 to 35 minims eve ry 3rd day; ·111arh­
ed lo ca l i11fla111malo ry r eact ions, so111(' feve r, chill ·: in 7 wechs recurrence 
/Jra ctica ll)' disa j)fJeared, patient ga in ed 8 lbs., was able to co ntinu e 
wo rking during treatn ient ; co111p let c reg r<'ssion , 110 furtl1er /"/'C111-re n ce 
rn 1111' /asta .1·r1s; traced we ll spring 1900. ( 10;-J6) 5½ 

2. (\•V. R. Cou-:Y) : E..J. , re1n a lc, aged 2:1: advanced inLra -a bdo1ninal round 
ce ll arcoma in voil·ing on1e n1.Um , mesentery o[ s1nall intest ine, gall 
bladd er; o nse t, i\ fa) I 8SN; ex pl o red Aug ust I fi , 189·1, spec i rn en removed; 
O ctober l , 189-1: Lo x ins (Buxton VI) every ,18 h ours a lternately into 
abdo millal wall and buuocks ror over -J 1nonths, s lig ln rebril e reactions, 
p a in in tumor region ; rapid complek reg ress ion; sinu curellecl twice 
spring 1895, t0x in s res um cl for 3:l da y ·, Jul y 1895; third curellage 
sinus, Septernber 1895: operated twice for ga ll sto ne 1898- 1902, no ev i­
dence o r 1.u111or found ; married, J 90<1; norm a l pregna ncy, co nfi neme n1. 
1905 : " ·e ll , though [rail , nea rl y 30 yea rs, then arter iosclerot ic h eart 
disca~c 19°13, in co rn plete intes tinal obstru ction l 9-16, cholecys te torn y 
1937, adhesio ns freed: developed large ca rcin oma igmo id co lo n 195 1: 
ex plored _f ul y 2. l%2, revea led 111 e1.astases 1.0 m es nte ri c nodes ; died 
nex t cla y ca rdia c railur , aged 80. (18, case _9; 29, case 6; 012, case 30: 
85; 88 ; I 00.) 58 

3. (R.oni\1A N and ooi\ 11-:s) : i\fr. \V. , aged 20 ; three ti1nes recurre1tL in oper­
able !) mph osa rconia ton sil and pharyn x, -1 operations with prom pl 
recurrence each Lim e; toxin s (Buxton VJ ) begun by Cooni es J 897; 
r('(11 1-rc11/ l11111ors entirely diso/Jpeared, 11 0 f11rtlter evidence disease: 
Lraced " ·e ll 1912. (-10, case 12·1 in Table); -J2 (case 30 in Tabl e o[ 01.her 
me n ·s cas s): 4 6. I fi 

-1. (STE1;s:t-:R) : .\ .P., femal e, aged 2(i 1no1Hlis ; recurn.: nL in operable small 
round ce ll sarcoma cen ·irnl , submaxill ar y, upraclavicular and axi llary 
lyniph nodes : on ·e t, early .J a nuary 1902; too exten ·ivc for removal , 
whol e cen·ica l region itwolvecl [rorn m as toid LO clav i ·I , also submaxil­
la ry, axi ll ary node ·; bio1ry ta ke n: i'viarch 8, ] 902 toxins (Buxton VI) 
ill vi c illity o[ Lumor., for :l weeks, (no improvement noted); continu ed 
a llOth e r :l wee ks with dai I y x-ra y: c-01Hranecl va rice] la: ell ild sent hornc, 
a ppare nt! ~ niucli worse: wi thi11 2 wr•chs d('finit e i111prorl('111ent s('<' II , 

?.7 
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Years Traced 
After Onset 

co nl in ucd teadily; all traces of t umo r disappeared by absor/Jlion: no 
further ev iden ce o( di sea ·e; in excell ent healLh: m a rri ed , h ad 4 childr n ; 
1949, d eve loped basa l e ll epicl er.mo icl ca rcin o ma ri g ht Lemporal region , 
exc ised ; 1950 uLerine hemorrh ages, D and C, the n h y terectomy, oopho­
recto lll y (mulLiple ·m all le iomyomaLa, adenorn yo is uteri , pap ill a r · cyst 
ade n orna ovary); .\'o\'ember 195 1,epitheli a l cysL o[ ri ght p yriforrn 
sinus, exci eel Decem ber 13, 195 1; D ecember 1953, lipo 111 a or neck, ex­
cised , shado w seen in medi a t inum ; ea rl y 1954, x-ray to mediastinal 
m a s w ith o ut effect ; r e moved , urg ica ll · 1954 (hem a ng io ma, no evi ­
den ce of m a lig na ncy); in e xce ll ent health therea[Ler, last Lraced very 
well 1969. (NoLe many Lype of neoplasms d eve lopini; in thi s case.) 
(34; ,JO, case fH2, ca e 3 ; +J; (i5; 100) 

5. (Gr.Ass): ','vl.S ., m a le, aged 20; recurrent opera bl e s111 a ll round ce ll sa r­
co ma neck. ; o nset spring of 1905; m a ·s 5 rn. in cl ia meLer remo,·ed surg i­
ca 11 y February 28, I 90(i; prompt recurre nce, of rapid growth ; recur­
re nce ;Ille! subling ua l nodes removed i\hrch 1906 ; shonl y the rea [ter 
wxins (Bu xLO n Vl) given dail y at fir t, co ntinu ed I yea r; few x-ra y 
Lrea Lm e nLs, to nics a lso g ive n: 11 0 f11rth er eviden('(' disease; in exce ll ent 
h ea lth whe n la t traced 191-1. (-l2, case 3, other men's a ses; 1J6) 

o. (\\'. B. Cou:y ' · FAWLY PttYSl lA N): i\frs . .J. G., aged 115, inopera ble 
lymphosarcorna ax ill a; o nse t D ecember 1905; incompl e te removal 
i\farch 1906 (adherent Lo a xilla ry vein ); i\ [a rcJ1 26, 1906: tox ins (Bux­
wn Vf) at first by Coley, then at home by fa mil y phys icia n for several 
weeks: rema ins of grow t/1 rcgre sed co 111J;lctdy : 110 furthe r evidenc1' 
cl i. ('O.ff; in excel len t hea l th, except for seve re bronchi ti s um me r 1907 ; 
la L traced we ll 191 5. (..J2, case 19: 'i(i: 65, case ,12) 

J r 
I. 

Th e following case 1/(/d t!, r, Tra cy X /Hcparatio 11: 

(\ V. B. Cou-:Y): .\ .L., Fennlc , aged 11 ; inoperable rou nd cell sa rcoma 
rig ht ton ·ii. nearl y blocking pharynx a nd cervi ca l node, bil ateral; un ­
treated; pa ti enL had conge ni wl c le ft palate, hare lip ; onset, ea rly e p­
tember 1906; l\'o,·ernber 9, 190G: toxin (Tra y X) g ive n aggres ·ive ly, 
febrile reacti o ns 103°-105° F.; 80 to 90 in 5 months, a lm ost a ll inj ect io ns 
made in ce rvica l tumors, no ne into wn ·illar g ro wth ; i111JJro11e 111 cnt ev i­
c/r,nt in 2 or , wccl<s; cnm /Jlete rc1p;rnsiu11 of all l!1111or /ll{ISSl'S in 2 
111onlhs: Sllrgical dminagc cslablisl,ed fur nr'cro tic tumor tisrnr' from 
nee!<, portion of tonsil 1"1'111ovr'd, 2-3 weeks after beginn ing tox i11 s, ce 11-
lrnl J;orlion 11 ecru tic. ·1'111,ral dra111 s nccrntic tumor cure/l ed; (micro­
sropica lly , 111111 1n ce lls 11111cl, swolle11. goo cl deal of degenerat ed i11 tn­
cr: ll11/a r rnbs ta11ce); 110 f11r ll1 er evidence of disease : in exce ll ent hea lth 
except for rh eum aL i feve1·, 1930, ubj ect to colds Lh erea fter: ovaria n 
cy L a nd ga 11 to nes remo\·cd 1933; chroni c abscess riglH brea L 1939 or 
l~MO: in exce llent hea lth the rea fte r : la t traced well April l 9Ci9 . (3-J; 
10, case ·l, p. 27: ·12, ca~c 13; -JG: 8!J; 100) 

.Ycxt 17 case · rl'Cei1ied tfu, T rncy XI Jnr' j)arntion: 
' (\ \'. B. Cot.FY) : E.C: .T .B .. 11 :;de. ag d 2 1: recurren t inoperable ·m a ll 

ro und cell arco m a ing uin a l, ili ac lymph nodes; on ·et J a nu a ry 1908, l 
week a lter loca l Lraurna; removed ·urg ica ll :l wee ks after o nse t: prompt 
rernrrc: 11 ce, i11g uina l, ili ac nodes: .\l a rch 2li. 1908 ; tnxi11s (Tracy XI ), 
i.111. i11 but to ·k ·, ma rked rcan io11s, to IO I° F.: '1.7 i11 l mo11th , causing 
a/111osi co111/Jlcte disapjJ('a1ancc of /11111or.1; returned ho111 e, tox in co 11 -

6, 

9 
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}'ears Traced 
Aflrr Onset 

Linuccl irregularl y that ummcr ; further recurrence by Oe1 o b r ; toxin 
resum ed by Col ey, partl y into gro in tumor, partl y i.m. in bullocks : 
I in 21 clay, then continued at hom e b · famil) ph) sir ia n for 6 
month : complete regression : 110 f11rt /l(' r n1ide11re disf'asc: in perfect 
health until 1950, upra-orbita l neuralg ia: upra-orbital nerve a\'ul eel 
:Novemb r 1, 1950: and again in i\larch 1955: neura lgia r curred fall 
1957; no other compla int ; omewhat acld icLed to alcohol: ho pitalized 
fall 1% ; a live a nd well April 1969, 61 years af te r o m ct. (·10, ca 17 , 
p. 4 1; -12 ca e 26; 46; ·17; 5: 95, ca e 13: 100) 61 

9. (LILI L' 'TJIAL): B.S. , ma le, aged 22, large I) mpho ·arcoma il eocecal 
region , with man y cnlargccl reg ional nodes; o nse t December 1907, 
cramps, emesi ; D 0 cember 7, 1908: growth resec ted. il cou-ansver c colo -
tomy, node rem ,·eel in toto but Lili enth ·tl co nsid ered remova l in com­
plete; w.b .. 14,000 at time o r operation; Decem ber 1907 toxin (Tracy 
XI) given po t-operati\'C'ly; co11di t1011 rnJJidly i111/n01wd ; ro111 plete recov­
ery; no further evidence of disea. (' ; in good h ea lth over 3 year, then de­
veloped pharyno-ea l . ympwms, lost I lbs. , mass removed at operation 
on .r\ugu t 5, 191 2, (a t fir t bc li e, ·ed to be further lympho arcoma, la ter 
examined by Klemperer and r pon cl to ·how no I ·mpho. arcoma); tox­
in re umccl, aga in conditi on rapidly improved : in g )Od hea lth there­
after; pre ented by Lilienth a l at i\.Y. ·urg ica l Socict ', Febru a ry 26, 
1936; not traced subsequently. (78; 100) 28 

10. (\\ . B. COLE Y Ai\D FA:\IILY PIIY 1c 1 N): F.:\'.\V. , male, aged 58; recur­
rent inoperable round cell aroma righL cen ·ica l r g io n : o n eL Jul y 1906; 
growth ize of mall hen 's egg incomple t ly removed, 1o ember 24, 
1908; ome evidence recurrence by December 21, ]908 when toxins wer 
beg un by Col y; continued at home, 82 in 7 month ·, 5 i.m. in pectorals, 
2 in tumor, re tin buttock i.m .. (Tracy., l , XJF and I arkc Davis XII) 
no furth er evidenC<' di. fnsc; gr·ncrnl hea lth perfect; well until sudden 
dea th coronary thrombo. i, Jun e 19, J93<'. (4 0, ca e I S; 42, case 4; 46: 
85; 100) 32 

J l. (L1PS£n-) : P. K. , male, aged •1 I : hig hly m aligna nL inoperable small 
round cell arcoma of submaxill ar · reg io n ; o n c t, April 1909, grew 
ra pid! to ile of hen· egg, , cry ,ascu la r, ma.rked infiltratio n mu cle, 
kin , a lso perio teum o [ lower maxilla; .June 12, 1909:inco111plde re­

moval, progno is hopcl e s: .June ID09 (following operat ion) toxin­
(Tracy XI) g iven und er Colcy"s direction, 4 a wk. a t [irsL, 56 in I year. 
(inte rva l of re t be twc n course); sh ort ly aftn tox ins were begun 
re111ai11s of grow th gradually softened, di ofJpear<'d in 3 111011th ; no fur-

ther evid<'nre di.en.ff ; Jas1 traced in good health 1923. (35; 40. case 5; 
46) . l 1 

12. (HAR:\IER) : L. P .. fema le, aged 33 : twi ce recurrent inopera ble ma lig­
na nt I mphoma ( mall round cells ·incl large lymphocytes) in\'olving 
a ntrum , cthmoid , right . up rior maxilla. po terior . ep tum and na o­
pharynx; on et, , ep tember 1909 during wth " ·eek of ·1th pregnancy; 
had "co ld " for 2 week prio r to J L operation, i\larch 3, 1910, e thmoicl 
ce ll curetted, pheno idal inu opened , contained pu , was cureuecl , 
right upcrior maxilla removed ; tox in (Tracy XI) begun \l a rch IO, 
1910 (7 da · pot-opera tive). 14 i.m. in :!I days, very small doe, one 
.moderate febrile reaction; confin emcm \fay ]910: became pregna nL 
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aga in (\\'ith o11t having any men. e) 2 month la ter; immedia te re ur­
rcncc; 2nd operation Augu t 6, 19] O; specimen removed from outer 
. cptum ; 3rd o pera tion O ctob r 20, 1910, parti al r emoval of ep tum !or 
recur rent nod ula r growth ; no toxin . g i\'cn ; 5th hilcl born April 3rd, 
19 1 I; considerable dull pain r ight idc o[ face; i\Iay l I, 1911 4th opera-
tion attempted, abandoned a di ea e had extend cl to left ide o( face, 
nose, would ha\'e required resect ion oE leCL uperior m axilla a well; 
wxin · resumed, g i\'en in vi cinity o[ tumo r, fe brile rea tion LO 103°F. 
for :~ ll'eeks; rernrffnce completely disappeared; developed pulmonary 
tubcrculosi , but recovered 191 1· 6th child born i\ [arch 191 4; (LO tal of 9 
children, 6 born after o nse t); no furth er e\'iden ce di sea e; in good 
hea lth 11ntil holccys titi , 1942, 19-14: o peration advi ed for single large 
calu il 11 ~, but was not done; 1950 chronic bron chiecta i , mphy ema, 
gcncra li1.cd anerio cl ero ·is, arthriti; bad (all, 1954; lung ymptom~ 
~ub icl cd ; hypertension; recurrcm pn eumo ni a 19~7; some e\' idence rena l 
neopl asm .\ ugu t 1957; di ed No\'ember 5. 1957. (6-1, ca e 5; 65 case I: 
82; 100) ·18 

I 3. (W . H. COLEY) : C. H . W., male, aged 56; inoperable rapidl y growing 
round ce ll arcoma tonsil and cervical node; on et, i\Iarch 1910; un­
treated except for biop y; :\Iay 26, 1910; toxin (Tracy XI), i.m., mo tly 
in pecto ral , fairly evcre rea Lio n from larger doe ; immediate soften­
ing cn1 1ical tumor, decrease in size eviden t in a wee!<, disappeared in 
·I wee /i s; tonsil tumor diminished more low ly, cornjJ letely regressed 
in 2 or 3 month ; no recurrence; r ma inecl well xcept [or e rebral ar­
terio clcro i ·, ca u ing progre i,·e dementia, dea th r\ugu L , 191 5, 
a lmo. t5½year a[Leron e L. (5;37; •10,case l3,p.36;42,cae 17.) 5½ 

14. (\\' . 13 . C:01.1-:Y a nd family phys ici an) : P . J. B., male, aged 67; inoper­
a b le large ro und ce ll sarcoma of I ft axi ll a; on ·c t, ea rly 1908, stat ionary 
almo L 2 yrs., rapid growth a (ter gr ippe, ea rl y December 1910; appetite 
poor, . ome weight los; Februa ry 2, 19 11 , incomplete remo,·a l (ex tended 
beneath cla,·icle); February 13, 1911: toxin (Tracy ' I ) 2 Lo ·1 a ,reek. 
i.m. in p ectora ls, continu ed a l home by family ph ys icia n, exact dura t ion 
not recorded but wa · at lea L 2 or 3 month s; remains of grow th , ex tend­
ing bc11ea t Ii clav irlc, reg res.sec/ C0//1 /Jir' t f'ly ; recurrence September 19 I 3 
benea th pecwra li major. a llached Lo ubcl a,·ian \'ein; excision: tox in 
re~umed, a proph lactic; 110 further evidence disrnse; in good hea lth 
J9 1·, not traced thereafter. (·12, ca,e 23; 5, Book 63, Jll # 1, 103, 
191 I; I 00) over 7 

15. (Hoct1ET AND STANTON): C. F. R. , ma le, ·1ged 29; inoperab le lympho­
arcorna axillar reg io n (prim ary in gro in): on CL, ummer 1909; mas 
in groi n exci cl ear ly 19 10, Fo1der·s o lution g iven; ome lo o( ll'e ight, 
m ta . La~e in\'oh ing right ax ill af) node; a pparentl y in completely rc-
1110, · d .\ ug u ·t ', I !I 11; wx im (Tracy X l) Augu t 23, 191 I, dail y i.m. , 
in pcnora ls. alternating right ancl left, la t r 3 or 4 a ,reek for 5 or G 
months; regained lost weight, 110 e11iclr-11re of di ease, in ('Xcel/e11t h ea lth 
191 l-1939 exc~pt for cold , h rniowm1 : \\'a Hrong a thletic; ummer 
1939, plenomegal); plenecwmy, ~ ovember 1939: Bocrk ' .a rco icl ; br ief 
re piratory inf nion ·pring 19-10: otherwise norma l hea lth until 

:lO 

ummcr 19·10 then dc,·eloped H odgkin ' di sea e, trans(u ion , x-ray, 
vitamin : biop y. ste rn a l ma1To" · puncture; no further toxin gi,·en, 
di ca e progrc eel rapid! ,, death ,\ ug u. L 15 . I 9-11. (-10, p . 1 I, : 42, case 
·, Table of ax ill ar ca e ; 100: 126) 32 
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J 6. (.J Aco,w) : \ ,V. S., ma le aged 58; inoperable sm all round e ll sarcoma 
le l'L ing uin a l nodes · Lrain in region or gro in ju t prior to o nseL, J\fa rch 
1912; Leady rapid grmnh : incompleLe remo,·a l April 25, 19 12, flap 
loughed, large granulaLing urfacc : :\fa · 1912: wxin (Trac· XI) , 

daily for 9 weeks: good febri le reaction~: wv1111d h ea led rapidly u•­
mains of grow th disappea/"C'd; n o recurre n ce, died i\Ja 2 1, 1923, chro ni c 
myocarditis, aneriosclero i. (·12, case 2, other surgeo n · ca ·cs; 100). I l 

17. (TR1Tc 11): :\Ir. J. B. :\J., fc n,ale, aged 62; twice recurrent lyrnpho-
ar oma ing uin a l. iliac node; on ct, prior LO eptember 191 I; at l t. 

oper,n io n , ·eptember 28, 19 11 , femoral,. in invol\'e I, obliLcra Led, wiLh 
r e~u lta nt gangrene in iLs LraCL; local recurrence, 2nd o perat ion- 3 month · 
late r aga in recurrence abo ,·e P o upa n· liga m nL; October JO, 19 12: 
toxi ns (Trac · XI), for 3 or 4 month ; 110 imjnove111e11t in I sl 3 weeli, 
th en grad ual df'crease in size. during 1110 t of later treal111e11l only given 
once wee/1 l )' i11 off icr'; com pld <' regre. sio11, 110 f II rt li er recu rre11ce; alivr· 
and 11·e ll 191 . (-10, ca~e (i(i in Table, p. l:J9; --12, case l fi in T a ble other 
urgcon ·· ca cs; 46; J 00) 7 

_,,, l . (Fowum .\:--1> \\'. B. Co1.EY): Dr. t>. \I., male, ad ul t; re urrent inoper­
able rapid!) gro\\'ing- round ce ll arcoma o( ubmental and ccrv i a l 
node ·; omeL, earl) 191 ~; . non after on eL le ion in ubrn cnLal region 
biop i d; rcmm·cd ~urgica ll y ~e, cral cla,s later; recurred in 4 week, 
rapidly extend ed from mastoid LO cLl\·icl c (s i1 e of fi ·t), con icle recl in­
operable: April 10, 191:!: toxin,; (Tracy XI) begun b y Fowler; given 
daily i.m .. dos ' increa ed rapid ly: i111111r·dial<' regr<'ssio11, softr·11ing, 
o/H' IINI sp1mta11co11.1lv. di c//(/rp,ed ll<'<Totic t11111or tis.rnr·: dosage di111i11-
is/,<'d, i111111{'(fiatr• rapid i11<T<' <IS<' i11 .1i:e, / 5 lb. 1l'eig l1l los.1: dosr' then 
increased . toxi11 .1· givr' II 111orc apJ!,ll'Ssive!y by Coley, i.111 ., i11 /J ·ctorals; 
rapid dccr<'aS<' in cc rv irnl and s11b111ental tI1111ors; toxins continu ed b y 
Fowler, daily or ever) 2 clays: co111J;lcle 1cg1nsion, gai 11(•d weight: toxin 
continued about 6 1110 .: 110 furthrr evidr•11ce disea e: in good health 
thereafter: died frolll dro\\"ning·. (Deta il ed hi tor y de er\'e tudy.) (40, 
case 12. p. 36: -12 , ca c 7: 4fi: 85. ca. e #20--150; 95, case 2 1, p. fil: 100) 15 

J 9. (\ \' . H. COLEY ,\ :\"D S 110REs): 1 l. \\' ., male, aged 33; recm rent inoperab le 
lympho arcoma of the submaxi ll ary and cer\'ical node ·: o n t, earl 
19 13: exci · ion: recurrence under sLcrnomasLoi"d: excision; cliffu c swe ll ­
ing in l \\'eek: no attcn qn at further remo,·,tl for rea r of injuring facial 
ner\'e; wxins, (Tracy X I) Jun e 5. 19 13, :1l firsL n o febrile reactions, and 
3 mall recurrenL nodule ap peared in cicatrix, gr w slowly until Isl 
febril e reanion obLainecl: Lhercal°Ler toxins Lhrice week ly by hore ; 
submaxil/ar-y ma disnjJ/xared, otl,cr 1e11rni11ed sta tionary ; 3rd opera­
t ion, Onobcr 7, 191 3: Cole) remO\cd 3 gro11·Lhs abouL carotid , wound 
fulguratecl; toxins re ·umecl thrice \\"eekly, 150 in 12 months, with inLer­
vals of re, L; co111plr-te recm,ny. 110 f11rt l, cr evi de11 cr' of dis1•a1r·; well until 
<lea th, cerebral hemorrhage. (·JO, case l I; 12, c1~e 9) over 5 

20. ( 1-TAR:\ IER): . \ .. \ . K. , male. aged ~5: rapidly grO\,·ing recurrent malig-
n ant lymphoma, of groin and pelvis; on t, :\larch 1913; . tationary in 

ize at fir l, Lhen gradua l! ) in reased until February 19 14, when growth 
was , ·e ry rap id, con tam pain: growth ·izc of croqueL ba ll in ompletely 
remo\'ecl :\farch , 191 ,1, il1\·o h ·ed nodes cxLencling far into pelvis not 
LOuched; .\.-la). 10 minuLe dail) for J wk\.; grnwth recurred rapidly 
during r;1diaLio11. lilied Sc arp;1· u ianglc, C.\.Lc11cli 11g above Poupan\ 

:II 
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l igam ent in LO pe lvi (~ x 1· cm.); ,\ pril 9, 19 1·1: tox in ( racy XI) 
in to growth every 2 or 3 da ys , u p to 11 m ini ms; at fir I marked d ec rease 
i n siz<', sof tn 1i 11g. llw 11 i n crease; fi 11 a ll)' u nder contin u ed t oxin therap y 
f!,i11n1 about JO mo ·. growth ru/Jtur<' d, d isch arged 11f'crolic tum or tiss u<', 
regr<'.\.lf' d tomjJi<' l<' ly ; no funh r recurrence; in good hea lth until udden 
dea th . 1910 from "overdo~e ep ·om . a ll. taken (or a bdomin a l di · om[ort,'' 
(ap1;arentl y d ue to ruptured ap pendix). 65; 82, ase # 194 23G; 100) 'l.7 

2 1. (Tt 11O 1_~1-i-:) : .\I. 8 ., ma le, aged 30, ino pera ble round cell arcoma o ( 
ri gh t phaq nx a nd na ophaq nx , ca u ing a Imo t comple te o b tru Lion 
o r a i· wa~: tracheotom y considered nece ·a ry, but toxin tri ed fir t: (el a te 
of om ct no t reco rded); wxim (Pa rke Davi s X II ) \l ay 19 15, 11 0 <'[feet 
1'111' 11 i11 111a.1·sive dos<'S i .111. , re111ot <' fro111 tumor ; I sl d os1' Tra cy X f 
rn11s1·d 11iole11l r ea<·t io11 , chi lls, h ig,11 [r've r , 111'1-rosis in C<' ll il'r of tum or; 
comj)frte 1'<'[!,1'<'S ion i11 n lC<•ehs; ll'fl h o /Jitnl i11 pN[ffl h ea l t h ; (ew 
mo n th la ter recurre nce in other ide r phar nx , a bducen nerve 
pa1al r i · (a ppan·nt bra in in,·oh ·crnem ); toxi n re ·u111 ed fall 19 15, 
d a il y i. n1. in arm~ fo r a week, no react ion, no e ffect o n wmor ; then g iven 
in thig l1 s, abdo mina l wa ll a l ternat ly, ma rked reaniom, rapid comp le te 
re:-; r ~ ion excep t fo r nen ·e pa ra ly-is: toxin w pped la~L we k o ( J a nu­
a r} l!J l( i; pa liem bega n to , omi t J a nua r~ 25, 19 16, very dro ,,· y, cle­
li1·io w,, in rnma 3 ½ we k ·, fed by p ron ocl y. i , h ) poclermocl ) is; weight 
redu ced to 89 lb . . ; rega in ed consc iou sne , bega n lo im pro,· , ga ined 28 
lbs. in 7 wee ks, co111j)lr·I 1· reg ress i o n , sfJ <' l' t h and sig ht 11 0 1-,11a /, 11 e111e 
/J11m lysis gon e; 11 0 furt h er ev idr' J1 <'1' of disr'as<': in good hea lth except 
lo1· ,,rn1)lom, o r eunuchi m which were appa rent a he ca me out o f 
rnma .\l a rch 19 1(i; in good hea lth 26 )ea r!>, then mild h ypen en · ion , 
l~H2: , lig ht h e111ip leg ia . I() 15; mod erate an erio cl ero i , 19'1 6; d ied 
coro 11 ar I occlusio n, a n eriosd e rot ic heart di sease November 23, 19·18, a t 
63. ( 16 : 95, ca. e 23; 100) 33 

22. ( H rn I J'\ G,\\'ORTII ) : F . .\1. , ma le. aged -10; ino pera ble r ti ulurn e ll 
, arcoma, prima r~ o n bark im o h ing ri ght cen ·ica l a nd abdomina l node , 
i1l\'oh ing o,·er half o r abd omi na l c;1, ity: om e t, fa ll 19 16 , LL1 111 o r on back 
l'o ll ow ing gr ippe ; December 19 16 ge ner:11 11• ak ncss, loss o ( wcighl (20-
25 lbs. in (i mo .): ~pring 1917, prim ar y tumor exci ·ed , 3 or ·I mon ths 
la1e1 node enla1·gcd in r ight cen ica l reg ion : b) June 1917 exlen i,·e 
im o h cn1e 11 1 of a bd om ina l and cen ic;tl node: o nsiderecl inopera ble 
a lter bio p, al ~ Ia o Clini c, wh ere toxins " ·e re advi ed a only hope; 
.Jul ) 9, 19 17: tox ins (T r:tcy X I) 9 in I mo n th, large doses, ve 1y sever e 
r I'a< l io ns: 111arli <'d H'f!,T1·ssio 11 ; th en d ec lin ed [un ite r inje ti ons; wen t to 
St. Lc>Ui ·. exploraLO r} l.tparo tom}. tumor inc i eel , ewecl up; improved ; 
pa t ien t decided to re. u me toxins .\ ug u l 3, 19 1,' ; g i,·en intramu cul arl y 
a t in t ·1 , ·a l · fo r 5 ~car~. ma ximu m doe 53 m inim : co111p le l <' r egl'<'s ion. 
n-gai11l'd l ll'al t/1. I'<'. 11111('(/ arduo 11s job : in good hea lth un t il . udde n 
a ttack a ng in a penor i~ .Jun e 17, 1!)28. d i d next d ay ol' 2nd a t l;1ck. (4G; 
100 : 126) 11 ½ 

'.... 3. (L11 , ~_:\ rJJ \ L) : bl. C. P .. male. ph ) icia n ;iged · -t ; 1 mpha ng iosa rrnma 
of b ronch u : o n ·c t , ro llo1l'ing inlluen ta a nd pn urnoni a, December 19 1,: 
pcrs i tenl cough ,\ pril 19 19, , ening temper:i lure to 104°F ., consid ered 
to be lu11 :r abscess un ti l biop y al bro 11 choscopy J u ly 19 19 revea led 
neopl ;P,nt: lo: l 17 lb,. in lew monLll', preceeding Loxin thera p •: J u l · Y, 
11)1 !1: Lox in, (T ian \: I) begun b~ pa ti en t hi,mclf (a p h} ·ician ) u nd er 
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Lilienth al's direCLion, mo tly in abdominal wall, lat.er in pe Lora l , 
cau ed ·evere pain , marked indurati o n at sites or inj ect ion ; in -I W('elis 
cough ceased· in 8 wef'l1s. clicst x -rny 5/1owed morlied i111 pro11e111ent · 
then a lter inten e coughing for 2 day expectorated , er) thick greeni ;h 
pu, om · taphvlococci :ind diplococci pre ·urnabl) caLarrha li were 
pre ent but no LUber le bacilli , no bit ol lung or ncopla m were fo und 
in the sputum; toxins g iven 13 m onth ·; gained 'O pounds during treat­
ment following initi a l 5 lb. weight los in I L \\'e k; fluoro cope howecl 
area to be mailer; April 1920, hemopt) ·i · during . e ,· re exertion ; few 
other trea ted by pneumothorax with impro,·emem; re u111ed hi medical 
pra Lice, cholecy tenomy Octob r I 92-l: aga in exam in cl by Liliemhal 
October 1925, who [ound him "extreme ly well," di ed lung ab ces ·, 
non-tubercula r, April 13, 1927. (5: -JG; 77; 126) 8 

24. (GRA HAi\J · \\I . B . Cou::Y): Mr . F. B. H. , female, aged ·11, nri ce re­
current lympho arcoma ol the groin ( m a ll round ce ll '); onse t 1915, 
lumps in gro in , at site or pre,·io u · rc1110 ,·,d o [ non-ma ligna nt grap fruit­
sized m a ; these were xcised; recurred 'l years later; 2 ma · es siz of 
lemons removed a t 3rd opera ti on; aga in re urred ; tox in s (Tracy XI) 
begun Jul y 9, 19 19 follo\\·ing 01th operat ion, Hi in 16 days i.m., mild 
r act ion , did not pre,·ent another recurrence. December 19 I 9; toxi11s 
resumed, caused tumor lo c/('(T('O.'e whi le being given, but grow/Ii in­
creased when injections were stopped; tox in r wmed April H, 19_0, 
when recurrence wa 4 cm. in diam ter, 1-12 m inims i.m ., febrile reac­
tion to 104°F. ; 5 radium pack g i\'cn bet\\'een , \ pril 30 a nd D ec mber 
3, 1920 (no rad ia ti on i ·kne ,) ; de;,eloped 2 larf!,(' ab.m• scs i11 groin at 
sites of injection· ga in ed weight , 11111ch be/la general co11ditiu11 , mas 
regre sed; later pa ti ent gave her e lf the inje tion in delto id r egio ns or 
thigh; total duration 2 yea r ·; final radi um trea tment J an 11 ary 1922; 
no further rec11rre11rc; well next 20 y1-- . th n cliabeLC melliws. controll­
ed by diet; developed wmor left pa rot.id gland, exci ·ed 19·12, grade J 
malignancy, ·1.dcnomatous . Lrucu1re; 19-17. conge. ti,·e heart failure; car­
ried on digitalis, diet a nd inwlin: hematuria . . \ugu L l~H9, papillary 
tra n iti ona l carc in oma of bladder, grade I exci-cd Aug ust 17, 19':19, base 
fulgurated; recurrence thoroughly l'ulguraL d ;\ o,·embcr 1949: ch roni c 
cy titi , (unher heart disca. e: urinary ·)mptom " ·01se 1953, li,·er en­
larged, nodular; died general intra-abdo111i1;al meta, La e from her 
bladder carc inoma, September 19. 1953. c-...:ote mu lti ple primarie in 
this ca e) . (46; 85) 3 

Th e next 7 cases rercivr·d Pnrl<e Dnxis X I! or X III pre/Jarotion of Cole,, toxins. 

25. (OCH :--:ER) : ,\fr . . \ ' . If. , ag d 17 : inoperable . mall round ce ll ·arcoma 
rig ht ax illa: onset, earl) Febru ,H) 1910. pain in right shou lder, swell ing 
in right axil la, or rapid growth: ma~s i1.e o l grapclruit in complete ly re­
m oved ,\l arch IO , 19 10 ; 1oxi m (Parke Da\'is X II ) in clelwid musc les, 
mark cl reaction, g i,·cn 6 mm.; re111ni11s of grow th rr'f:!,l<'ssed: no recur­
rence· had 3 chi ld ren: in excel IC:'n t h alth 19-lfi: n<ll Lrac d sub. equent ly. 
(100) 36 

26. ( PENCER): Corp. ~ - ,\J.. male, ag cl 26; t,,·i e rern1 rent inoperable 
l) mpho. ar oma o[ left c n ·ica l noel es; onset, ear ly 19 I I wh ii in British 
Army; welling in lc[t ne k, en larged lowly: oft ro un ded tum or be­
nea th sternoma to id ex i ed ,\f arch 6, 1912: ,·er rap id rernrrence; left 
ide of neck filled with ma e. ol nlargcd node : \l arch 29, 1912. in -
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complete removal; aga in ,·c1y 1apid r urrcnce; toxin (Parke Da,·is 
X ll ) begun April 6, 191 2, g i\' n .into tulllor; cessa tion of grow th in 7 
cloys, stertely regre. ion, 1•11en afler toxins were tem/Jorarily stopped; 
3 course injection g iven· I t 16 do es totallino- 76 minim; 2nd H doe 
LOtalling HO minim, 3rd 15 doe totalling 150 minim, a/1110 tall given 
in or nNll' tumor; complete regres ion in 5 week : toxin continued [or 
12 ''"eek ; no funh r recurrence; rejoined arm) unit when toxin "·ere 
wpp1.:d; in perfect health thereafter; entirely well when lat een 1923. 
(10, p. 139; -:16; I 17; ll ) 12 

27. ( R1 c 11TER): ,\Ir. i\I. .\l. , female, aged 50; inoperable mal ig nan1 l)m 
phoma o( rc troperitonea l nod e. ; on et December J 931: early 1932 much 
gas, backache, a bd omen v ry la1ge; ex ploratory op era ti o n, Febr uary 18, 
1932, disclosed o l°L, solid , immovable rctroper i ton al tumor protruding 
through root of me entery ~i,e o[ large melon; . pe im 11 remo,·ed, tumor 
,c, friable, , .. 1 ular, entirely inoperable; 2 x-ra) tr atment; toxin 
(Parke Da,·i XIlJ ) :\larch H. 1932, gi,cn daily i.m. , marked rca tion 
and hill (to 103.6°F.; com jJlete re,gre sion in 3 n eel< ; few week · 
lat r nodular tumor again became palpable throtwhout abdomen; I 
more x-ra • treatmem (1062 r.); .-\pril 1932; wxin · re umed ?\fa) 19, 
1932, 11 more in •J month.; x-ray gi\'cn .\ ugu t 1932 LO abdomen ( 1062 
r.); clu1 ing 1933-3·1 l)mphadcnopathy noted in groins, axillae, cervica l 
or rctropcritoncal node at each exami nation a nd furth er mall doses 
x-ray g iven to s me o[ thcs a rea ·; afl er 19]5 re111ained free from f11rll1 er 
evicicnU' of disea e; however, x-ra therapy was g i\'Cn Lo I ft ax illa Octo­
ber 1939 (3 r.) and to media tinum, J an ua ry-February 1940 (2752 r.) 
and to left axilla ('00 r.); in good health umil 19~0-1951. then chole­
c, titi,: rcc1ui1ing cholec t nomy ept mber 1951 (no ,idence of the 
l}mpho arcorna); in ,·er good health until Januaq 1960: cerebral hem­
orrhage partial paraly i : gradual )lllf)tOm inte~tinal ob u-u tion, re­
quired exploratoq laparoL m · cliecl.July 1960. aged 7': ;1utops} ho"·ed 
no e, iclence of I) rnpho arcoma. (-16; .100) 2 1,'2 

2 (Goo .\tA , ): II. P . .J.. male, aged 33; re urrent in operable lymph o-
.1rco111a supracla\'icular, ce rvi ca l, ax illary nodes (b ila1 cra l) a nd medi -

a tinurn ; good deal of emotional and economic tre s prior LO o n et, 
umm r 193 1, lclt supracl,n·icular ly111ph node enlarged; ·eptem ber 

1931: urgical r mm·al: October 2. 19~1: x-ra} (II in 17 day): Janua1 · 
1932: haclow in media tinum. recunence upracla,·irular region, left 
a:...illa1; node al,o inrnh· d: .\pril 25. 1932: toxin (Parke Da, i XIll ) 
i.m. and i.Y. e,c1; 1, hour 101 6 1110111h . l'cr)' marl<ed reactions, fe·ver, 
na11. 1•a om e dwrrh en: rcgrt· . ion axillarv. mediasti11a/ and other ly111-
plwdl'nopathy, comp/el<' 1·,n·/1t for a feU' ligl,t nodr·. in axil/a: lau r 
gi ven 500 r x-ra): further to,in . , renctio111 to J03°F., tota l durat ion, 20 
months; com/Jh-ll' regrcs. ion: during ·ar ly part o[ tr atment Jost 30 lbs. 
th en r ga in ed no rm a l weig ht :i ncl Lre ng th ; no furth er ev idence o f cli s­
ca ·c, in good health except for symptoms of ga tri ul er 195 1, due to 
tre : x-ray re,· alccl cliaphra, matic h rnia, po ible ul er. hon e o­

phagu ; ulcer diet for fi \\'eek : no funher gastric trouble: fell, tearing 
ligament of boulder 1955: hin"le. 196": oronary, .\ pril 1966; a l o 
mild diabete: in god health \pril 1969. ( Jfi: ' -:I: 100) 37½ 

~9. (PLAt-r) : J. P. ., male. ag cl 23: large r cunent inop rablc lympho­
arcoma rio-Jn ubrnaxillar} r 'gion: on ct early .January 1912, increa eel 
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to ize of ba b a ll in Jes th an 2 week , patien t of , . ry ner \'O us t ·m p ra­
m em ; adrniuccl fo r p erf'on tcd pepti c u lcer, J a nu ary 27, 19·12. 3 week 
a(ter on ct; crncrgenq operation; p1c•p)loric g:i~uic ulcer p licatccl; 12 
da) later p11!111011a1y infar<I fro111 n11/w/11s (11<·1110/vtic s/11'/Jtococci) 
fever to J0' 0 F.-10-1°/·.: larg<· t11111or <' ltlircly d/.l{t/Jj)£'ar£'d 111 2 day·· 
re urred 2 ,,·eek · later: no operation attempted. otll r than inci ional 
biop ); pril I, 19--12: to:-..im (Parke D,l\i XJJI and pecial pieparation 
made b; them u ino- Buxton \ "I l.01 mula) . 17 i.m. and i.\'. in le than 
a month; reac/1011s lo ur. '0F. from 1.11.: 110 i111111cdiate benefit noted; 
deep x-ray then giYen (6 to '); rcn11 n·11ce disaj)/J<'a1wl, 110 further evi­
dence di ea e· in good hea l th except for ob it and furthr.r ga tr ic 
ymp tom , [in a ll y requi1 ing part ial gastrcctom) I !)52; we ight the n cl c­
rea ·eel from 2·16 to 185 lb ·; J unc I 0, I %6, ·udd cn re tin a l h emorrhage 

ca u eel permanen t b lin cl n e · r ight eye: in ,·cry good hea lth Apr il 1969. 
( 100) over 27 

30. (ROIBERT): .\I r ·. R . Q. H., female , ag'd 63, inopuable r troperitonea l 
lympho ar oma; on t during l 9--12. g1 adual weight lo : December I 942 
during atta k of influc:nn. abdominal ma fir t noted, al o light bloody 
tool ; rapid in rea~e in i1e: B Februar 191 :l extended from region 

o( pleen, dippingo,e1 pchic brim: Fc:brnar) 10, 19U. e:-..plmaLOr lap­
arotomy, no attempL al 1 cmo, al, biop. ) taken; toxin (Pa i k Da\·i · 
J lll) begun 3 d ays later, 17 d a il y in arm, t her after once w c kl y, to ta l 
du ra ti on a bo ut 2 mon th,; r act ion; ,·er m ild a l f'i r ·1, la Le r marked , to 
J03 °F.; x-ra) begu n aft ·r I week of 1oxins ;d on·, gi ,·en same d ay as 
tox in, 2 in all; had abdom inal hemorrhage earl) .\l a); ho pitali 7ed 
6 week ; Yitamin therap); growth n·p;rcss<·d co111JJ!r•t<'ly. gained 'O lbs.· 
in excellent onclition ex ept for a bad gallbladd 1-- cerebral ac ident, 
June 1962, re idual pe ch difficult~; died cerebral hemorrhage i\'o\'em-
ber 1963, (100) 21 

31. (\\.EJ-IRLY): . E. , fernal , aged 11 mo .. ; inope1able giant folli ular 
l)mphobla toma of lelt axilla and inguinal region~, with pm ible keletal 
and p ul mo nar) me ta Lase. ; had bad ton il and cont inued re piratory 
in[ection s in e birth , a lso p oor home conditi o 11 ·; o ns ·t , F bru ary 3, 
194 , bega n Lo clrag r ight kg: that wee k le lL forearm wa · burned be­
came infected; had hllf!,l' infected /011 its. 11a.\O/Jhary11giti, f<'ver lo 
J0-1 ° F. for -I week . prior to .\ farch I. 191 ,' . \\i1en lir t een; de tructi,e 
le ion in proximal and di,tal right lemur (thought 10 be meta tati ) ; 
:\ larch 14, 191,', mea le; .\farch l!l, l!ll t', tumm, 3 < 11. and I.~ cm. in 
diameter exci eel from left a:-..illar) 1cgion: J1ost-0J>< rnl1t1c fn•l'r lo 102°F.; 

h t film ,\ p1il ?.7, 191 , 1e,caied ma, in hilu, ol left lung; :-.. -ray (left 
axilla, 120 r. ) , media 1inum (17'.!3 I.). e piga,t1i< reg-ion ('275 1.) de­
li\·ered i n 33 day; in middle ol 1hi, <)<le de,·clopccl ,aricc:Ila, fe\'er LO 

103°-10-1°F.; ·ar ly .\ug u L dcn·lop('d rnnjuncti\ iti-,; .\ ugust 18, l ~J.18: 
tox in s (Parke Davis Xlll ), 15 in 2?. clays (7 i.m ., 8 i.,·.), mod era te re­
act ion; bCL\\"'C n cpLcmbcr 16 and October ?.O, 191, x-ra to femora l 
le ion (307.5 r.); pro,imal I ion ,mall, cli Lal le ion cli,appear cl b) 
October 13, 19·1,: co111pl<·t<' reg,n•.swn. no funhc1 e,·iclence of di ea.c, 
buL continued to be ubject to tomilli1i and 19.1:) had inle tion of right 
looL with right ino-uinal l~mphaclcnopath): ton,ill <tom~ Janua1~y 1956, 
o-eneral onditicm impro,·cd thereafter: '\o,embe1 19-fi h rp ·\ 10 ter; 
traced well \fa) l9fil. lo L 10 foilow up thereafter. ( 100) o,·er lfi )I.. 
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J'cars Traced 
Af ler On et 

Th f' following rnsf' rr·r<'I 1('(/ . lonn " "rllning X II ' f>re/Jaralio11. 

32. (ivf 1-:J\10R IAL J lmPJTAL): .J. M, mal e, aged 3; in operab le lymphosarcoma 
10 rm . in di ameter, rigln 1nrnticl reg ion and regional I •mph node~; on ct 
late S ptember l~H6; biop y :--:m ember 18, 19-Hi, ot h rwi e t111ll at d: 
to:-..in ('. K. 1. , lV) begun I cember 7, 19-1 6, 2" i.,. in ~o da) during 
which IO x-ra} treatment al o ~i,·en ('.WO r.): febrile reaction a, raged 
102 -101°F.; ffgff ion ap/)(lrt'11t 1 wk. aftn toxins brg1111. large• urn 
compll'iely di appeared 111, wk.: Februar) 20, 1917 :.; x 1 cm. rernrrence 
pie ·m in enter of radiation field: 11aso/Jhary11git1.1 .Harcft 2, 19-lt 
ra11.1cd --day postpo11emn1t of opl'ralu111 . rhrduled for 111·xt day: i11 thi 
i11t1·n•a l th<' recurrence dcn1·11s{'(/ to 2 ., , nn.: exc i,ccl :\fanh 7, l ~M7; 
consid red edema of nec k at opera ti,· ~ite, penicillin given ; x-ray 
(2500 r.) March 17, 19'17; f11rt/1n 11a.rnpllflrv11gitis ~larch 3 1, 1947; g iven 

sulfamermine: .J anuar ' l (J.18, 11orirl'lln: i111pctigo of f11/'I', ha11d.; sym-
/0111 -frcc a r1•gards neop!r,. 111 but a ,e, en· b ha, im p1 oblem: poliomy­
liti fall 1919, ca ming pa1 tial paral)•·i\ lower cxucrnit, requiring long 
leg brace: e, erc .ca bie lall 1951: al,o per i tent ·minophilia and 
\C\ e1 e emotional and b"ha, io1 problem : fi1nll~ m t'ffame the e: mar­
ried 196" daughter born J961i: no recunence of hmpho arcoma. in good 
h ·a lth , eptemb r 1967. (, 5: 100) 21 
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'ELECTED DET.\JLED Hl TORIE 

CA E 1: Recurr nt inoperable mall round ell ·arcoma of Lhe ton ii, o[ 
rapid growLh, inrnlving Lhe pillar o[ Lhe pharynx, onfirmed by 
micro op ic cxaminaLion or Lhe primar , growL11, by Or. Gray of Lhe 

rm I\{edical ~Iu eum, \\ ashington. (For microphoLo, see 10, 
p. 291) 

Previous Hisl01y: .\Jr. :'\., male, aged 25, married, born in rkansa , 
li,·ing in \\'a:..h ingt0n, D.C., a l) pe colllpositor. The family hi tor) " ·a · negative 
for cancer or LUber ulo i ·. The patielll' pre,·iou · health had be n Yery go cl, 
his onl} illne · c having b en m a le and pertu. si in childhood. IIe wa ix 
fc:et tall. weighed 198 pound,, had be n married 2½ year-, and had one ch ild . 
On Onober 25, I '9 J while eating hesLnut ·, a piece became lodged between 
Lhe growth (the exi Lenee of which the patient had no knowledge) and th e 
pharyn ' . The irritation occasioned by this ca used him LO ee k m edical advic . 
Examination on O tober 2 , l 9-1 howed a growth on the right ton ii con -
iderably larg r than a hen· egg, exLending into the unila, which wa pu heel 

over almmt LO th kit side and which extended dowm,·ard ;ibout -J cm . below 
the ton ii, being omewhat pyramidal in hapc, wiLlt the apex downward a nd 
to the I I\, leaYing a pace [or breaLhing about Lh iLe of a pen ii. The apex 
ol th growth wa omewhat mulberry in color and appearance, with indica­
tion of earl · ulceration . 

. '11rgerv: The probable dangernu · nature of Lhc gro"·th wa explained 
to Lhc paLi nt and an operaLion was performed on ' oyemb r l, I 94, le 
Lhan a week a fter its existence wa firs1 di s overed . The op rati o n wa · p r ­
rormed under co ai ne. The o nl y difficulti experienced were due to the 
hemorrhage and the tenden y o[ the growth to fall into the phar ·nx, cau ing 
gagg ing and stoppage of air. Thi wa ob,·iaLed by pa. ing si lk through the 
ap x o[ the growth and e le ,·ating it, while the ba5e wa being detached. The 
base, xtending about 2 cm. internal to the pillar o[ the phar •nx, and involv­
ing it, wa · Lhoroughl> cun:LLed. Th e urgeons beli ·,·cd the growth had been 
completel>· rcmo,·ecl. ,\ s a few u piciou gran ulations were n ot d by the _3rd 
cla •, Dr. Frank T. Chamberlain of \\ a hington, D .. cauterized the entire 
ba e deep! · with electro auLer). 

Cli11ica/ Course•: The pati enL progressed ra ,·orab ly and the wound hea led. 
How ver, there was evidenc o( recurrence in la Le Janua ry I 895, about two 
monLh after operation. B ' February J4 I 95 the recurrent grnwth had in­
crea eel o rapidly Lhat it filled the pace bet,,·ecn the pillars of the pharynx 
and extended out5ide Lhi, area, the greate ·t growLh appea ring at the lower 
part or the pre, iou 5iLe. 

Toxin Tlt crapy (B11xlu11 1·, /1/tralcs): Inj ection or Cole toxins we1c; 
begun b , Chamberlain on F brua1 , 1'1, I 95, the iniLial doe being 17 minim 
injected inLO the right arm. (Thi · wa about 30 time the u ual initial doe) . 
The iLe o[ injection became ore and there wa a light chill but no febrile 
reaction. The next clay Lhcre was a chill en ation and gen eral ach ing of the 
body, Illoderal' headache, restle sne ·s and sleep! · IH' s,. The siLc o r injection 
became ery red, . \\'Olien for about 30 cm . in circumference and extreme! sore. 
On February 16. the ann \\'a, much betler and the patiem was able Lo go to 
work (t ·pc ·euing) . . \ :econcl injection ,rn gi ,·en on February J 7, Lhree da s 
a[ter the fir t. Thi. cau eel the arm to become Yer ' ore and reel over an area 
20 cm. in ir umler nee. The Lhroat wa le woll n external! ' and imernall ' · 
There wa · in rea eel rcdne s about the pillar · and beginning ulceration of the 
upper right side uncl r 1hc anterior pillar. ,O\erecl with what appeared to be 

'J7 
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yellow pu. The patient tated Ye1 po iti\ely that the throat wa mu h better 
than it had been a week befor . On February I 9, I 9~ the throat " ·a le in­
flamed , but the ulcer wa rapidly increa ing in depth. th ird inj ect ion wa · 
g iv n th a1 nigh t al 7 p.m. On F bruary 20, th e u lcer was I ½ cm . deep, triangu­
lar in ~hape. It was treated by app li cat ion ol: cupr i ulphatis 50 per ent and 
wa h of h clrogen p roxide. On February 23 and 25, I 95, the toxin wer 
injected into the lclt a 1111 a, 1hc .orenes. produced in the right arm interfered 
with hi work. On F bruary 27, I '95, 27 minim were injected in the neck 
over the ite of the rumor. Thi mu d a febrile rea Lion of I F .. a hean 
chill. and general ,orc:ne ol the ;imb , \,·ith decided hooting pain anti an 
aching ,en ation at the ite of the wmor. n ;\Jar h 4, 7, 11, 14, 21 and 24 1 95 
further inj ction , apparent!) in the neck, ga\·e imilar result, except that the 
1eactiom were le s as regard incapa itating the patient from au nding to bu i­
ne s, although the throat app arccl more inflamed, if pos ibl , the clay after 
1he injen ions, a nd th e react ions at the s it of inj ection seemed to decrease. 
The inj ect ion on March 31, 1895 wa giv n in the arm, a close of 35 minim . 
Onl) one injection was made dir ct! · into the tumor, a the patient wa '·(ear­
ful of the con equenccs·• from what he had een of the reaction in the arm 
and ne k. Thi injeCLion (17 minim) wa. made on ,\pril 4, L 95. ' hamber­
lain tatecl that approximatel · a third of thi ,rn probably lot owino- to the 
udclen gagging cau eel by the in itation of the needle. bm two hour later 

there wa a de ided chill and febrile reaction. The patiem wa pre ented 
befmc th ;\fedical and :urgirnl . o<iet) of Lhe Di . Lrict of Columbia on April ,', 
I, 95. Chamberlain . lated in pre enting him: ". \ s regard the re~ult o[ the 
for go ing, I will leave you to judge, as y u have the pati nt before you. H 
h;is ga in ed e ight po unds in weig ht , and a lth o ug h T consider it nece·sa r , LO keep 
up the treatment for ome time to come, 1 think you will concur with me in 
-a ing h(' i\ nine-tenth-, 011 hi-, \\'a) LO rern\'tT~ - .\h· own r ·ult · in thi · case ... 
\\'Ould i11clicate a trial of this treatment. al lea L in inoperable ca. e , under 
which thi would ha, been da eel at th time of fir L injection ." he exa L 
duration of treatment i, not recorded. The growth regr d ompl L I). 

Cli111ca( Co111.,: · 1 hc:rc \\,h 110 lunhl'r 1euirrenrc. The patient 1cmai11ed 
well \\'hen la,L ua ed j1 ,? ) Ca r, aft· · 011 et. Dr. f. D. Southa rd of Fon Smith . 
. \ rkan as, wrote Dr. \\ iJliam B. o ley in regard to this a e on June 2, 1900: 

former patient o f mine tr at cl by Dr. Frank T. Chamberlain of \ Va hing­
to n , D.C. , in 189·1 a nd 1895, the 11a1ur ol' th growth be ing smal l round ce ll 
~a rcoma f the t n ii , wa e ntirel y ·ured . the LOxins b ing admini tercd a l ter 
effort at removal with the knif had been made and the growth had re­
wrned." I fc added: "l under tand \OU introduced the rcmedv and J b lie,·e it 
to be a \ 'Cl) ,aluable one in uital;le ca ' 

R 1f1•n·11cc : 10. 16. 

C.\ E 9 · lnoperabl intra-abdominal round ell arcoma, im·oh ing the omen­
tum, the me emer) of the mall inL tine and the gall bladder, con ­
firm d by m icrosco r i exami n ation by Dr. F. clrn·yzer, pathologi t 
of the Leno.· Hill l [osp ital , N w York. 

Pll'viu11s ll istmv: Mi E. J., female, aged 23, born in wiu rland. The 
patient had ah,·a) b en well until on ·ct. in .\l a) l ,'91. when he fir,t not iced 
pain in the right l1)pochondriac region. Jt wa · intermittent, but became 
more and more lrequent ;1-; well ,1-, mon: C\ t:re. The general health deteri­
orated umil b) . \ Lwu L I 9-1 the patiem wa confined to bed and a " hardn " 
wa noticed in the right idc. 

111 .~ , 1y: .\11 <.::-.pl01ato1\ operation w.t pcrfor111cd I)\ Dr. \\ ' ilh .\l e lT 

at Leno:-. I Iii! l lo,pit,rl on .\tt gu,1 l(i. It'!) I. . \ ,olid Lu111or wa~ fountl, appar-
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entl pringing from the me enter-y the 
ga ll bladder. It wa clearly inoperab le and no all mpt wa. made to remove 
it, a u h an operation would have required re e ti n of a port ion of the 
large a well a the ma ll inte tine , and a portion or the li ver as well as the 
omentum. A specimen was r moved for mi croscopic examinat ion . 

Clinical Course: The pa ti ent wa th en re(errecl to Dr. \\ illi·11n B . Cole 
a nd wa aclmiuecl to ;\[emoria l H o pita! on O ctober l , I 94. Palpation at this 
time revealed a n intra-abdominal ma beneath the ica trix in the right h 'po­
chondri um , about 10 cm. in diameter. The wmor wa hard and (ixecl. Ther 
remai ned a inu in the center o( the in i ion , di barging a thi n vi cicl (luid, 
po ·ibly bile. The patient ,,·eighed 140 pounds a nd wa fi,·e f et (ive inche ta ll. 

Toxin Th era J;y (B 11x/011 T' / ): Inj ection were b g un h · oley o n Octo­
ber 1, 1894, ix week after the exploratory la parotomy. They were given a l­
ternat ly into the abdominal wall a nd the bullock , ancl were kept up ever 
other day with occa ional intervals of re t until February 7, 1895, a little over 
four months. Th febril e r actio n were mild , th e maximum being 100.'1 °F. 

ppa remly the inj ect ions produced pain in the tumor region . The growth 
rapidly regre eel, and by February it wa reclucecl t liule more than a . light 
inclu ra tion. The genera l conditi on wa good. 

,finical Course: The patient ,,·a readmiued LO :.\Icmori al H o pita! on 
~ pdl ' !b, ·1 ' Y-5, ·m orcle r to allempt to clo e the inu . he had been lo ing 
!>Lreng th a nd had had intenniuent pain in the abdomen , cspec iall wh en 
the sinus became blocked up. Examination a t thi . time revea led a small tumor 
the i1e o f an English walnut below the li ver, whi ch was frecl movable. At 
the encl of the sinus " 'as some "jell •- like materi a l", looking like n erot ic sar­
coma ti ue. 

ur<Te1y: The mu per ·i tecl although it wa cure ttecl on pril 24 and 
:.\l a, 19, l 9 , each time be ing packed with iodoform gauze. 

Further T oxin Therapy: Injection were re urned by Cole on July 16, 
I 95, and were continued for 33 day , kipping a few clay . The maximum 
febril reaction wa I00A ° F. 

Furth er urge,y: A third cu rettage o( the inus was m ade on eptem ­
ber 11 , 1 95. The inci ion extended down to the peritoneum. Coley palpated 
the reg ion and lated that no tumor could be felt . The patient wa discharged 
on O ctober 12, I 95, the inus till per i ting. he was readmiued on Febru­
ar , l , I 96, when he bega n to (eel weaker and · en ti re l , un ab le to work. h 
had gai ned ten pounds in the (our month ince her di charge, but the inu 
had opened and clo ed \'Cr ' fe"· day, and when clo eel ca u d much pain , 
referred to a ll part of the bod . he lated that her men trual period had 
become more profu e a nd painful, la ting even days in Lead of four a for­
mrel '· he be ame very nervou . he had had frequent diarrheal movement 
in ce October, an cl altho ugh her appetite wa good , he Lated that sh "got 

out o f breath ea ·il y.·· Examination 0 11 February 18, 1896 howed some inflam­
mation about the , inu , whi h wa very painful on prcssur . On in ci ing the 
mcrnbra ne there wa · a purul ent di charge. The abdomen bad been very much 
wollen a nd painful on pa lpation , the patient , Lated. 

Further urger)': On :\far h 4, l 9 , the fi tulou tra l wa explored. 
Coley reported that thi operat ion \\'a. a, follow: ":-\n inci ion three in he. 
l ng wa made at the itc of the old irntrix, a nd the ·inw, wa · followed up 
until it entered a do cc.I pouch containi ng l\rn or th1ec: cH111 cc~ ol mucopurulcnt 
fluid . By carefully enlargi ng the inci ·ion the finger wa · introdu eel and the 
pou h proYed to be the ga ll bladder. , C\'era l calculi a bout 1.5 rm. in diameter 
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,\·ere fo und tight! wedged in the cy tic duct. The e were di lodged with grea t 
diffi cult a nd the cavit of the ga llbl adder dra ined with iodoform gauze. The 
peritoneum wa pened for a di ta nce o( about one inch and quickly closed 
with ca tgut sutures. The most areful examina tion failed to reveal the lightes t 
evidence of the tumor whi h had been present 18 months before. " The patient 
made a n uneventful recovery a nd " ·a · discharged on April 9, 18% , in good 
conditi on. In reporting thi ca e Coley ta ted: "The arcomatous ma whi h 
was orig in a lly adheren t to the ga llbladder probabl y caused a n ope ning in the 
ha llbladder when it broke down under the wxin , whi ch soon became con­
lHT l ·d ,, ith the inu ." The inus per i ted in I 89 ', a lthouo-h the pa ti em was 
o therwi c in exce l! nt hea lth. She was aga in o pera ted upon a l Lenox Hill 
Ho pita! fo r ga ll LO ne; betwee n I '9 and 1902. 

C:li n irnl Course: Th r a fter ; he mov d LO Oregon a nd was marri d 0 11 

Sept ember 3, 190·1; ~he ga ve binh to a health y d a ughter sometim e pri or t•i 
1906. She ·was then lost LO follow-up by Coley. Our ·ea rch f'or thi pa tient 
wa succe ·~ful. One of her cou~in sta ted in 1952 tha t he " wa a lwa ' fra il' ' . 
In 1943 ·he developed hypen en ive a n erio clero ti heart di ease. B February 
19 1·1 she had a uricular fibrill a tion a nd ca rdiac e nl argement. In .June 19-Hi, 
barium en ema showed irregula rit and po ibly a filling defect o[ the tran • 
ver. e co lon. On December ..J, 19·16 he wa admitted to the ho~ pita l. Four 
days la ter ba rium enema howed incomplete in te tin a l ob tru tion on the left 
ha lf of the tra n ver e olon . On December 15, 19 17 a cho le y Lecwmy wa 
perform ·cl and the adhe ions were freed . Find ing a t thi time were: "T ra n • 
ere colon adh erent to a m erior a bd omin a l wa ll a t iLe o[ o ld inci ion kinked 
and obstru cted. Gall bladd r comrac ted , full of tone ;no eviden ce o( ma lig­
nant disease." She wa · aga in hospitalized in April I 949 with ardi ac decom­
pen a Li on, tachycardia 13·1. In .\f a ' 195 1 he had four LO five bloody bowel 
movements da il y fo r a week. On i'\Ia 2 1, 195 1 a ba rium enema wa g iven. 
This wa very difficult due LO the age of the pa tiem and the marked amount 
o f pain re ·ulting from the enema. The o lon and renum fill ed normall y, but 
there appeared to be ob tructi on at the rec tosigmoid a barium ·ca rce ly pa sed 
thi LO the plenic fl exure and no barium wa · een be ond the plenic fl exure. 
Th de ·cencling olon wa di torted wi th numerous cliverti cula and ome aw 
too thing. ,.\no th er barium e nema wa g iven on June 15. 195 1. The diagno, \ 
wa · diveniculo i and diverticuliti s of the recto igmoid and po sible ma lig­
na n y. ,\ t operation on Jul y 2, 195 1, a large g rowth of th e igm oid was founcl 
about 10 cm a bov th e peritonea l refl exion. Thi5 had a ppa rentl y extended 
th rough the wa ll o( the bowel a nd become fixed to th e fundu of the uteru 
at on poin t and meta ta ilcd a loncr the lym phati and a long the aorta above 
the bi furca ti on LO the inferi or mesen Ler ic node . :\'on were pa lpa ble above 
the in fe ri or m enteri c. Ob Lru cti on was beginning bu t had produced no dil a­
tion or impa irment of circula tion. -:,..Jo me ta La ·es we re palpa ble on the liver. 
D a th occurred the nex t day, Jul y 3, 195 1, at the age o[ 0, the prima r ca u e 
bei ng ard iac fa ilu re, the econclary ca u e be ing the arci noma of the ig-rnoid 
colon with meta ta e . he had h ad h yperLen ive arterio cleroti hea rt di ease 
for ight ,ears prior to her dea th , whi ch oc urrecl 5 yea r a fter on et o[ th e 
lympho ·ar ·oma o( the omen tum and me entery of th e mall intestine, from 
which she reco,·ered under w xin thera p ' a lone. 

R eferences : I,' . '(ec1 ·e 9) ; 29 (ca ·e 6) ; ..J.2 (nn~ 30) ; 5 (ca · #3 I 27, Book 
12, I 9·: cxc # 3615, Rook 13, I 95: ca ·e # ..J0 13, Rook 15, I 96): 8: 100. 
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C E 0l: Recurr nt inoperable mall round cell l)mpho arcoma of the cervi­
cal and upra lavicular lymph node onfirmecl b ' micro copi ex­
amination by Dr. 1\ alter B. teiner of H artford JJo pita] from a 
pecimen removed at the econd operation. 

Previous Hi tory: .P ., female, aged 2 year and l O months. Three of 
the patient' · aunt died of cancer. on maternal and two paternal. (All wer<' 
over 50 years old). The child wa apparently p rfectl · normal from binh. ' he 
wa bottle fed. There had alway been a "black pot on the neck. " On et arl} 
i11 January 1902 the mother noticed a "bunch ·· a Jiu! mailer than an egg on 
the neck at the ite of th black pot. Thi had apparent ly deYeloped udd nly, 
a nothing had been noticed previou ly. 

Surge1)•: .\ n exploraL01 operation wa pe1 formed b) Dr. E. f\. M -
Knight at the Hanford Ho pita! on Januar , 27, 1902, but the di ea e , a 
on iclered too ex ten ive for removal and a ·pecimen wa · removed for micro­

scopic xam ination. Dr. vVi lliam B. Coley saw the patient in con ulta tion 011 
March 8, 1902, when he found the whole right side of th e neck inv h·ecl by ·1 

erie of tumor extending from the claYicle to the ma taicl bone. The ubmax­
illary and axi ll ary node " ·er al o invol\'ecl. The clinical appearance of th~ 
di ea e wa typically sarcomaLOu . Cole acl,·i eel taxin therap '· 

Toxin Therapy (Buxton l' I) : Injections were made b Steiner and i\Jc­
Knight, the ite beino- the neck, in the vicinity of the tumor. They were given 
dail ' for a period of three week, at whi h time there appear d ta be no 
chano-e. At Coley' ugge tion howe,·er, the • "·ere continued for another thre 
weeks. The do age u eel wa not re ore! cl. 

Radiation: Daily x-ray treatmen t were given during the Jauer pan of 
her stay at the ho pita! (fa tar not recorded) . 

Concurrent Infection: The child contracted varicella while in the ho ·­
pital (at the age of three). No detail were availabl as to thi infe tion, but 
it may have played a part in her recovery. 

Clinical Course: fter a LOtal of ix weeks' treatment the condition ap-
peared to be o much wore that further injection were deemed inach·i ab! 
and the child returned home. " 'ithin two week ther " ·a very definite im­
provement whi h continued teadily until all tra e of the tumor di appeared 
by ab orption. The chi ld regained her former h alth. ,\ L Lhe age of fi\'e or 
six, h had a very c,·ere ca e of I cnuss i ·. She also had n1 u111 p , mea ·les and 
ca rlet fever - ordinary ca e. She wa pre entecl b , Co ley before the Congrc ·s 

of lini ca l uro-eon of :\: onh r\meri a on Nov _mb r 12. 1912 and again in 
;\o,·ember 191 , at \femorial Ho pita!. :'\cw York. She r mained in exc lien, 
health, married and had four children , three on a nd a daughter. The laLLer 
had erebral pal . 

Early in 1949 the paLient developed a le ion in th right temporal region . 
This wa remo,·ecl on April 16, 19-:19 at the Day Kimball Ho pita! in PuLnam, 
ConneCLicut, and proved to be an epiclem10icl arcinoma, ba al ell type. The 
patient reported on November 30, 1950 that " for many months l had been 
flowing exec ivel , really h morrhaging, o Dr. Philip had me go in for a 
dilatat ion and cureLtage, h ping that would traiglncn me out. I t fai led LO do 
that, o in O Lober I wenL in again (or a hy terectomy.· · ( I 00) The patho­
logical report from the Hartford Ho pita! wa a follow : "Cen ix how some 
chronic inflammatory hange: uteru howed multiple mall fibroid, large t 
one being l cm. Tub and O\'arie " ·ere al o pre. enL. O,·arie appeared atro­
phi . Attached to a wbe were two fluid-containing y t 4 x 3 x 2 ems. in size. 
In the lining of one of thee wa a light papilla1 projection which wa linn. 
\ I icro opic: myorna i not remarkable. Cervix i markedly ' tic. Endom -
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trium was a trophi c and ina ct i\·c. Small islets of endomctr ial tissue round deep 
in the myometrium. Ovarian cy ·t aclenorna wa lined by low column ar epi­
thelium. Diagno i ; Leiornyo111ata and adenomyo i of uteru . Chroni c ccrvi­
citis. Papillary cy t aclenoma of o ary." (65) 

The pati nt made a good recovery from thi operation and resum ed her 
active life at home and in the community. She con ulted Dr. Roben Dinolt, 
of the Da y Kimball Hospital, Putnam, Connecticlll in J\:ovember 195 1 because 
of "vague difficulties in swallowing." He found a small pcclunculated tumor 
of the right pyriform si nu which wa about J cm. in diameter. It appeared 
cyst ic and he removed it urgically on December 13, 1951. The hi tolog ical 
finding were that of an epitheli al cyst. 

In December 1953, the patient developed a small lump on her neck at 
the end of the old inci ion . X-ray examination howecl a , hadow in the med i­
a tinum. Dr. Claude C. Kelly of Hartford, Connecticut, removed th e tumor o[ 
the neck which proved to be a lipom a. Dr. R alph T. Ogden of Hanford then 
gave her x-ray therapy over the media ·tin um without cau ing any regres ion 
of the mass. Dr. R. tarr Lamp on of Hartford operated upon her on April 7, 
I 954, and removed the media tinal tumor which proved to be a hemangioma 
with no ev idence of maligna ncy. She made an un eventful recovery, a lthough 
it took her some time to regain her strength. The patient wa examined per­
iodica lly b Diuolt. he remained well and wa in excellent health when la t 
traced on February 14, 1969, 67 years after onse t of the lyrnphosarcoma. 

Commt11I: It i · o[ interc t to note that this patient developed a con­
sid rable variety of neopla rn both malignant and benign oYer a period of 
52 year· l)mph o arcoma, 1902; ba al cell epiclcrmoicl ca rcinoma, 1949 ; mul­
ti pi e lciomyoma u tcri, ovarian papillary cyst ad noma, l 950; epithelial cyst. 
pyriform inus, 195 I; Jipo111a neck, 1953; hem a ngioma media tin um. J 954. 

R ,•feren ce.: 34; 40 (ca. e 6); 42 (ca e 3); 44; 65; 100. 

C:ASE 6: Inoperable lymph o. arcoma o( the axi ll a, co nfirmed by micro ·copic 
exam in ation at the \\ e t Penn lva ni a Hospital , of Pitt. burgh. The 
pathologi t reported: "The tumor i compo ed of mall round cell 
of about the ize and appeara n e of mononuclear leucoc tc with 
a moderate amount of intercellular ub tance, and how the retiet1 -
lum a nd trorna formed by branching stellate form , which i char­
acteri ti c of lympho arcoma. " (46) 

Previous Histo1y ~Ir . J.G., female, aged 45. The fami ly hi tory was 
non-contributory. Ons L, in December 1905 the pa tient fir ·t noticed a lump 
in th · left axi ll a which lo\dy increa eel in ize until i\Iarch 1906. 

11rgery: Jt wa then removed surg ically, a. completely a pos ible. It was 
adherent to the axillar-y \·ein , and remoYa l wa regarded a incompl ete. The 
patient wa referred to Dr. ,\ illiam B. Coley by Dr. K. l. ane · of Pitt burgh. 

Toxin Th erapy (Buxton T'l ): Inj ct ions ·were begun by Coley on 
;\farch 25, 1906. They were cont inu ed for a numb r of ,reeks after the pati ent 
returned horn , by the family ph ·sician. Apparentl y the remain of th e tumor 
in the axi ll a regres eel completely. 

Clinical Course: The patient remain cl in excellent health except for a 
evere atta k o( bron hiti in the um mer of J 907 followed by an atta k of 

imerco tal neuralgi\1- brought on by coughing. he received therapy dur­
ing her convale cence at Cape i\Iay, ew J er ey, where he was seen by a spe­
ciali t who tated there wa no evidence o( re urrence of the lympho a rcoma. 

he neYer had any recurrence. he remained ,,·ell when la t traced ten years 
after on ct, in December 1915. 

R cfu ence: -12 (ca e 19) : ·16: 65 (ca e ·12) . 
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SE 7: Inoperabl round ell sarcoma o[ the ton ·ii and cervica l lymph node, 
confirmed by mi ro copic examination o[ pccimcn o[ both to n il 
and neck tumor by Dr . . l'llartha Tracy and Bertram IL Buxton of 
the Loom is Laboratory, Cornell niver ity. 

Previo11 Histo1y .\ .L., female, aged 11 o[ H anford, Connenicut. 1 he 
fam ily hi tory wa negat i,·c for malignancy. T he patient had a lways b en in 
good h a lth , except that h had frequ en t aLLac ks of ton illitis and the u ual 
childhood di ea e. he had a congenital cldt palate and hare lip. On ·et, in 
1905 he de,e lopecl a mall well ing in one of the nod e. on the right idc o[ the 
neck. In ear l eplembcr 1906 con iclerablc enlargement \\·a noted in tlti, 
region, which increa ·ed rather rap idly. Examinat ion by Dr. \ Villiam R.. Pon r 
of Hanford, in the la tter part o[ Octob r 1906 rc,·calccl a larg tumor appar­
en tly origin at ing in the right to nsil and n arly blocking the pharynx. The 
child wa a l o exami ned by Dr. l'vI Knight and a number o[ o ther phy ician 
in I artforcl , a ncl a ll considered the tumor inoperable. T he pati nt ll'as ref rrcd 
to Dr. \\' illi am B. Coley on NoYember 9. 1906. Phy. i al exam ination at this 
t ime showed a gro,nh the site o[ half a hen's egg, on the right ide o[ the neck, 
invoh·ing the ton il a nd pharyngeal wall, nea rl y block ing the pa sage. On 
the oppo. i te ide o[ the ne( k. ju. t belcrn· th e angle of the ja "'• there was a 
tumor about the ize of a small hen' egg, fairly movable, 11100th in outline, 
fa irl y [irm in con. istency. The . kin wa not ad heren t. 

Toxin Tl1 n11/J)' (Trn c{s S ): lnj e( tion~ " ·er begun b)· C:olc on ~ o,·cm­
ber 9, 1906, and continued with two or three inten·a ls o[ rest until the micl­
cllc o[ i\fay 1907, the pat ient receiving in all betwe n 0 and 90 inj c Lion, nea rl y 
a ll of which were g iven in to the tumor. o[ the neck, but none into the to nsil. 
She wa rarely able lo tolerate more than 2 or 3 minim close without a severe 
chill, fo llowed by a temperature o[ 103° lo 105°F. The maxi mum tempera­
lure was 106 °F. After two or three weeks ' Lrcau11e11t, th ere was a marked 
oftening of both neck and tonsil tumor. Examination wa - made in con­
ultation with Dr. \V. L. C ulbert, ,,·ho removed a portion of the tumor of the 

ton ii. I t was f'ouncl th at the c ntra l portion or thi wmor had become ne-
crot ic, and seYera l drams o[ broken-down tumor ti · ue were curcttcd out. 
Coley a l o removed ome ti uc from th tumor of the neck, '"hich a lso wa 
softened and necro tic in the cen ter. i\Iicro cop ica lly il was noted that the 
tumor ce ll s \\·ere much " ·o llen a n(l there " ·as a good deal o f degenerated, 
intercellular . ub Lance. 

In two month - the tumor o[ the tow il and the neck entire! di ·appearecl. 
Short ly afterward a ne\\' rn·elling de,·eloped in the n ck about 3 cm. higher 
up. The patient al o cl velopecl a small nod ula r lllmor 011 th e oth er side of 
the neck beneath the ternoma Loid mu cle. In Fcbrual')', while taking- treat­
ment, he dc,·eloped a ·e,·ere attack or herpes, in\'oh·ing the r ight pectoral 
region a nd entire right arm. This \\·as extrcmC'ly painfu l and she was un a ble 
to take treatment for about three ll'eek . In the ear l · pan o[ i\[ay Lh re Lill 
rema in ed ome swelling on both ide. o[ the neck , rather deep- ea tecl under­
neath the ternomasloicl mu cle, and oley dec id ed to explore under ether. 
H e found th e swelling consis ted en t ire ly o f' necrotic mater ia l which had not 
found an easy ex it. Ollie of the ti .sue · from both \ides \\'a\ \ ·nt Lo Tracy a t 
the Loomi · Laboratory and microscopic examination hcn\'cd no evidence of 
arcoma remaining. Th wound quickly hea led. 

Clinical Cours(' : The patient wa ho,,·n before the Clinical ongre s 
of urgeon o[ ~orth :\ mcrica in :\'ovember 1912, in good health. Thereafter 
Coley e arn in ed her p riodirall · [or the nc. L 20 ears. Between 1920 and 1925 
;1 co nsiderable number o[ operation · " ' re performed by Dr. 1-'rcdcrick B. 
;.Joorhcacl o[ Chicago, for recon truction o[ the co1io-cnital cl ft palate and 

J" ,) 
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hare lip . \loorehead reponed: "The palaLe \\'a · completely gone and "·e uc­
ceeded fin a lly by u ing adjacent trucLUre, in building up a fairly good oft 
pala Le but did noL compleLe Lhe hard palaLe." ApparenLly Lhe re ult obtained 
was good, beca use in February 194 3, fo llowing exam in aL io n, D r. F. Gorham 
Brigham of Brookline, Ma.s achu e ll , reponed: " Your mouL11, a l l thing con-
idered , wa in a healLhy condiLion . Cenainly there wa. a remarkable job 

don when you had Lhe pa late take n care or. There wa a small arnoulll of 
LOmi ll ar Lissue but it looked hea lLhy. The .scars ... on your neck were healLhy 
and firm.'' ("16) 

Jn 1930 Lhe patient de, ·eloped rheumatic fe\'er, follo"·ing a neg le ted 
co ld. She recovered wi Lhou L an y h an les io n, bu t was su b j CL Lo co lds th ere­
afLer. In April 1933, ·he was operated upon by Dr. Roben Greenough of 
Ho ton, lor an O\'arian cy L and gall tone . AbouL 1939 or 19-10 he de\'eloped 
a chron ic absce s in Lh right brea t. Thi wa operated upon by Dr. GranL 
R. Taylor. The condiL ion recu rred from Lime LO Lime dur ing Lhe nexL six 
years. Jn February 19°13 ·he recei,·ecl a careful o-eneral examinaLion b Brig­
ham. The general condition was round LO be good, exce pL LhaL Lhere wa 
sligh tly hig h b loocl p re sure a nd Lhe paL ienL was somew haL overweight. ncler 
di c: L and \'iLamin Lherap ·he lo ·L 12 pound · and by Jul y 19·14, Lhe b lood 
pre~\ure wa normal. During 1946 Lhe paLient had menopa u c and wa 
preLLy L Jhe and omewhaL apprehcn ive about her healLh. I !er weighL then 
was 138 poun ds. Sh repo r ted on J anu a r 5, 1955 that s ince 195 1 h e had 
be('ll in , ·er good hea lLh , her weighL, I 20 Lo I :1 0, her heig hL ~ feet 5 inches. 
She wa la l Lraced well on r\ pri 1 , I 969, over 62 year · after on et. 

N f'fnc11ccs: 34: 40 (case I, p . 27); 42, case 13; 85· 100. 

R ecurrent inoperable mall round 
iliac I •mph node ·, confirmed b 
J.F. Buller o[ Springfie ld , i\1fass. 

cell arcoma of the inguinal and 
mi croscopic exami n aLion by Dr. 

i-'1'1'r1io11s l-listory: E.C.T.13., male, aged 21, o[ \\' imted , Connect icut. The 
lamily hiswry wa nega Li ,-c for maligna n y, wberculo is or ve nereal d i ea e. 
The pal i n L had a lwa •s been in good h a lLh u n Lil Jan uary 1908, when h e was 
:.L ruck in Lh lcfL gro in by a lever, while working a a bla k mith . One week 
later he noLiced a welling ,ll Lhe poilll of injuq. 

Surg •1-y : T hi increased tead il y in size un t il fcbrua r 1908, th ree wee ks 
after Lhe injury when a tum r ,,·a rcmo,·ecl by Dr. Dudle , Carle Lon of 
.· pring field . 

Cli11ical Course: . \ recurren ce wok p lace . hor tl y afLerwards invo lvi ng 
the irwuin a l and iliac I) mph node . The patient wa refe rred to Dr. "\ Villiarn 
B. Cole) for toxin. Phy ·ical examinati n at Lhi · time bowed that th e general 
rn ndiLion was good. The ingu in a l and ili ac nodes were en la rged bu t t he over-
1) ini; kin was not aclherenL and Lhere wa no Lenc.lerne . The tumor wa of 
moderateh firm con i ·tency. The patient " ·a · admiuecl to ,\femorial 
Ho piLal. ' 

T o.\i11 Tlu:rap • (Tra cy X i ): l njecLion · were begun by Coley on 
.\larch 26. 190, and wen:: all made inLrarnu ·cularly in the bullock . They were 
conLinucd in doe r~nging- from 0.5 to 5 minim followed by well marked 
reanion ·. T her we re al least two chill s a nd th e max in1u111 feb ril e reac Li on 
was I 04 ° F. . \ [Ler the patient had recei,·ed 27 injecLion he " ·a allowed to go 
home a the Lumor had almo ·L compleLely cli ·appearecl. He wa ad\'i ed LO 

han: the to . ill' cominucd b the family phy ·ician two or Lhree t imes a wee k 
for . ix rnonLhs. The LreaLn1e11L was C'lrried o u t raLher irreg u la rl y d u r ing the 
~um mer 1ncl b OcL ber J 90.' th re wa e,·iden ce of furthe1 recurrence. The 



ERIE , TOXIN TRE:-\ TED CCE E , DETAILED HI 'TORIE 

patient accordingly returned to Coley' service at Memorial Hospital. 
The toxin were aga in aclmini tered by Coley for 3½ "eek, pan! into 

the tumor of the groin and partly into the buttocks. He received I injection 
in this period, with good reactions. He wa then ent home and urged to have 
the treatment continued for another three or four months b , the fam il y phy i­
cian. This time the toxins were continued for ix month, but tho e given at 
home did not produce any e,•ere reaction , although chill occurred. The 
growth aga in regre sed completely. 

Clinical Course: There wa no further recurrence. The patient wa fol­
lowed periodically. He remained in perfect health with the exception of an 
acute upra-orbital neuralgia which developed in 1950. On 1\' ovember ], 1950, 
Dr. Richard C. Buckley of Hartford avul ed the left ·upra-orbital nerve whi h 
relieve I the pain. This neuralgia recurred in March 1955 and Bu klcy again 
a ulsed the nerve. These operation were performed at St. Franci Hospital, 
Hartford. In October 1957 the facia l neuralgia again recurred and bothered 
him all the following winter. Dr. Heinz Markwald o[ cw Hartford wa con-
ulted. He pre cribed pain-relieving pill . Thereafter the patient remained in 

good health, but was somewhat addicted to alcohol. He wa la t traced well 
on April 7, 1969, 61 years after onset of the lymphosarcoma of the groin. 

R eferences: 40, case 17, p.11; 42, ase 26; 16; 47; 85; 95, case 13; 100. 

CA E 9: Inoperable lymphosarcoma of the ileo ecal region , confirmed by mi­
croscopic examination by Dr. Paul Klemperer, pathologist at Mount 

inai Ho pita!, ?\e"· York. (Acc. # 1037 -1-1462) 

Previous History: B. S. , male, aged 22 . The family hi tor wa not re­
corded. The patient had had mea les and tertian malaria as a chi ld. Ons t, 
about December 1907 he began to have abdom inal cramp which finally be­
came localized in the right iliac region. There wa vomiting, but no blood or 
mucu in the stool. The patient wa admitted to Mt. inai Hospital on Dec­
ember 5, 1908. Examination revealed a relaxed abdomen but a large tumor 
ma s was felt in the right iliac region. o other ma ses were felt and the 
spleen was not palpable. The blood count bowed ·1,000.000 r.b.c. , 14,000 w.b . .. 
polys 83 % ; the von Pirquet test was negative. 

11rgery: On December 7, 190 Dr. Howard Lilienthal operated . In addi­
tion to the large growth he found many enlaroed ·oft regional lymph nodes. 
The olon was divided 8 cm. below the growth and carbo li zed as in appendi­
citi s. The ileum wa then treated in the same manner. ide to side ileotrans­
\·er e colostomy was performed ancl Lhe node were removed " in toto". 
Lilienthal regarded this as an incomplete removal. 

T oxin Th erapy (Trn ry XI ): hortlv after thi operation. in D ccmbC'i 
190 Lilienthal admini tered Cole Toxins. The patient rapid! rega ined hi 
form r health and made a comp! Le r covery. 

Clinical Cour e : He rema ined in good h a lth over three year, until 
February 1912, when he developed pharyngea l ymptom, and lot I pounds 
in weight. He wa readmitted to i\It. inai Ho pita! on ugu t 5, 1912. mas 
the ize of a large walnut wa found in the left ton ii. This wa believed to b 
further lympho arcoma. 

Further urge1y: Dr. Chari A. El berg remo\·ed a much of this tumor 
a wa po ible. The ti ue wa exam in ed by Dr . Ka li ki and Buerger and 
reported to be I 1mpho arcoma. (However, in 1936 Klemperer re\·iewed the 
lide and tated that the tonsillar tumor in thi ca e was not lymphosarcoma.) 

Furth er Toxin Th erapy : The patient wa agai n g iven a ours of toxin 
therap ·. He again rap idl y improved in healLh. 
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Cli11irnl C:0111.11•: I fe r ·main ed entire!~ ,,'C..'11 LhereafLcr. He ,,·a · pre cntecl 
by Lilielllhal bc(ore Lhe ::--:e,,· York urgi al ocieLy on February 26, 1936, over 
28 years after on. ct. ,\ucmpt Lo trace him re ently were un ucce ful. 

l?r-fr'r<' nres: 7, : l 00 

C.\SE 10: lnoperabl recunelll rnuncl cell arcoma of the right c nical re ­
gion , confirmed by micro copic examination at the Department o[ 
Pathology, HarYarcl ;\fecl ica l School. 

Previou Hist01y: F.I f.\\ '., male aged 5 . machini L, o[ wamp ou, 
\la achu eu . . There had b en orne tubcrculo is on the maternal side o[ the 
family. The p,nicnt' father i aid to ha \'e diecl of cancer of Lh tomach. 
Thc1e " ·a no hi wry of ,enen·al di . ease. The patie1n had had th uwal di . ea Q 

of chilclhoocl, including mumps . .. \t Lhc ag o[ 21 he had typhoid fe\'er, al 23 
h e had " inllammation o[ the bowel·• , one in ;\ pril and once in .Ju ly. Three 
yca 1s prior to aclm i ·ion he was strnck on the h ead with a St ill son wrench . 
Three we k laLer he began to ha,e trouble with ,,·,dking, more markedly " ·iL11 
Lh right limb. Thi lasted six or se,cn molllh. At that time (July 1906) he 
noticed a sma ll painles lump in th right ce1Tica l region which grew slow! ) 
at fir L, then mor rapid] ' · 

, 11rgcry: .\ t 1he time of the fi1 t operation b) Dr. George H. Gray of 
L nn, Ma ach u cu, on NoYember 2,J, 190 , it had rea heel the i,e of a mall 
hen·s egg. Part of this growth ,ra remm·ed. 

Cli11ical C:011r. c: The patient wa referr d to Dr. \\ illi am B. Coley for 
toxim. lfe was admitted to i\l cmor ia l J lo~pita l on Dec mber 2 1, 1908 . Exami­
nati o n al thi~ time Ii ,,·eel no e,·iden e o[ meLa ta ·cs, but the a nterior marg in 
or the cicatrix \\'a thicken d and light!) tender, and there \\·a e,·idencc of 
rcrnrrcnce. There had been no Io of weight. 

Toxin ThNa/J)' (Tra cy XI): Coley admini tered Lhe fir t 11 injection 
bl'ginning about Dec mber 22, 190 . Fi,e of thee " ·ere made in the pectoral 
region. two in the tumor ancl the re. L in the buuocki,. The patient \\·a then 
ach ·ised to return home and ha,·e the treatment continued by the family ph , i­
cian . . \ total of '2 inj ections \\'ere g iYen during IO or 11 month . . \ t the encl of 
. ix month th inj ection were made o nl y once a week . Th later reaction 
were mild and during almost Lhc cn tir treatment th e pati ent wa ab le LO con­
tinue work ing. l fc rece i\'ed Parke Da,·is XII preparation from Februar 
through .Jul y 1909. then ·1 boul of Tracy' XI and linall) a bottle of Tracy' 
filtrate XIF. During Lreatm nt all e,idcnc of di ea e di appeared. 

C:linical C:our. c: Cole , again examined the pati ent on ~o,·ember 11 , 1909 , 
0\ er IO month after the toxin \\·ere beg un. At thi time the cm. ci atri:-,.. 
o,er the anterior !,Lernoma toid region wa .oft and pliable \\'ith no e,·idence 
of tumor remaining. The general health '"a perfect. The patient \\'a ex­
amined periodically. He rem:iined '"ell and free from recurrence until hi 
death which occurred uddenly on Jun 19. 193,', apparently from corona1·) 
thrombo i . 'hi · wa 32 y ar after on et. 

R eference· : ·10 (case 15. p. 39); <J2 (case ·l): ·JI; ,JG; , ~ (# 56 . Vo l. L\' 
case # 157-: ) : 100; 126. 

,,\ E 11: '' l l irrhl · malignant mall round cel l arcoma of the ne k'" wa th 
mi ro copi report of Dr. Eugene Hodenpyl, Pathol gi t at Roo e­
,·elt llo pita!, :\ew Y rk. 

Prcvio11 lli. tory : P .K., male, aged '11. The pat ient ,ra ah av) mok r. 
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H e fir t no ticed a lump in the ubmax ill ary regio n in April 1909, which grew 
ra pidl y a nd by Jun e h ad r eached th e i1e o f a hen' egg. l Te " ·as adnti LLcd to 
R.ooscv It I lo pita ! o n Ju ne 11 , 1909, o n th e cr\' ice o l Dr. Ch ar le 11. Peck. 

urgery : A t operation Peck fo und a very \'a cular tumor which had in­
,·adecl the peri o teum of the in fe rior m axill a. T here \\' a a l o marked inri! tra­
ti on of th e mus le a nd kin. Peck could no t ma ke a complete removal. He 
ga \'e a hopcles prognos i· , a nd refe rred the p at ien t to Dr. \\ illi am B. C:o l y. 

T oxin T/1na/1y cr racy X I): The t0x i11 , \\'e re admini Lcrcd po Lo pera• 
1i\'e ly b y th e ramil y phys ician , Dr. Lip ell, under Co lcy's d irec ti o n . Four in­
jectio ns a week were g iven a l fir l, la ter two a week and then one a week, a nd 
during the la L two month , one in t\\·o weeks, a to ta l o f 56 inj ect io n being 
g i\'en wi th inter\'a ls o f re L in th e cour e of one year. hon ly a fter trea tment 
was begun , the infiltra ted ar a in th e regio n of th e cicatri x gradually soft ened 
a nd receded and a t the encl o f three m o nth the r ema in of th e growth had 
entirely regre . ed. 

Clinirn l Co u rse : The pa tient wa. examin ed from Lime to t ime a nd 
fo u nd in perfec t condition. H e was shown before th e Clini a l Congre ~ of 
" urgeons o f Torth Ameri ca in N ovember 191 2, and \vas last traced entirely 
we ll in 1923, 14 yea r af ter on. cl. 

R ef ere11 ccs : 35; 40; (case 5) ; 16. 

CA E 12: T\\'i cc recurren t ino perab le ma ligna nt lympho ma o f th e antrum , 
c thmo icl , superi o r max ill a, pm lcri or eptum a nd nasopharynx, co11-
firm ed by mi croscopic exa min a ti o n by Dr . .J ame l lomcr \\ right 
and F. \\' . \\' hitn cy, o f th e l a rva rd Med ica l Schoo l, from t i ·~u re­
mo,·ed a t the ·econd a nd third o pera tion . V1 right reported : "Tumor 
fi lls up an trum, .~nvolves bo ny part o f the right side o f the nasa l 
cavit ,, a nd a l o a pp a rs on the ou1 sidc o f 1he bone a t two po ints. 
Tumor con ist of wh iti sh , tra n ·lu cent, moderately firm , ra ther 
homogenous ti s uc. i\Iicro copi c exa m inat ion : tumor chi fl y o( ce ll · 
ge nera lly clo ely packed toge ther, a nd a re la ti\'ely mall amount 
o f stro ma . l\ fa es o f cells a r li ke large lym phocy te fo rms o[ ccl'5 
fo und in lymphacl enoid ti ue. ome mall l rnph ocytc are pre ent. 
There are area. o ( necro ·i ." \ \lh itn ey repo rted on pi ece · o r t i~·uc 
removed " ·ith Cril c tube. (11 5-42) : "R ound ce ll sa rcoma .. . sma ll 
ro u nd ce ll ti sue with new form ed b lood vesse ls and rema in s of 
ma ll g land a ltered th ro ughout." , 

P revious History: L.P., fema le, ag-ed 33, o r Boston , .\ las5achu e tts, born 
in Ita ly. The fam il hi to ry wa nega ti ,·e fo r ca ncer or tub Tculo i ,H th a t 
ti me, but th e pa tient 's mo th er la ter cl ied o f can er. M cnses bega n at l ,J, and 
had ah ra · been regu Jar. The I a ti en t h ad h ad a coug h for a bo u t l O yea r , 
" bron hi a l tro uble" fo r six year, bu t had o therwi c bee n well. As a chilcl o ( 
I 0, she wa truck on the cheek by a to ne th rown by a boy. he wa m arr i cl in 
189 1 a nd had three ch ild re n pri or to 1909. I n Augwt 1909, she aga in beca me 
pregnant. On ct, a month later, in September 1909. , he fi n,t not iced tha t her 
eye were \'Cl) \\·atery a ncl that a lump ,ra pre5e 11 t 011 the inner 5ide o f th e 
right cheek, at th e site wh ere . he h ad b een truck by th e 5L0 11 e 22 yea rs before. 
Thi in crea eel in siLe a nd th e p ati ent was tro ubled with exec sive lacrima ti on 
in th e righ t eye. The growth , ras no t tender or pa inful , bu t every two or three 
day he had auack ol pai n in the righ t tempora l reg ion, a l. o a ttack o f " head 
fulln e " al rn os t cl a il '. Sh e ,,·a, ad 11 1itted LO the i\ Ia sa hu e tts C: eneral J Ios­
pilal on Febr uary 2 1, 19 10, ha,·ing bee n in bed with a co ld lor L\\'O weeks. 
Exami na ti on revealed a well-cl cYeloped, poor! -n our i heel woman . The r igh t 
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e 'C appeared Lo be opened wider Lhan Lhe left and to ecrece Lear more free! 
BeLween Lhe inner canthu, of Lhe righL e •e and Lhe bridge of the no c Lhere " ·;1 •; 

a hard irregular non-tender mass about 1.5 cm. in diameter, apparenLly com­
prised of severa l nodules. It had extended into the right nasal ca na l a using 
comp leLc obstrucLion of air. The throal wa reddened and foul lo king. In Lhe 
po terior pharynx on Lhe right icle there wa a dirty, blood- tained di charge, 
e,·idenLly draining from Lhc righL na al ca\'iLy. The breaLh was very foul. The 
p:nienL was put Lo bed. ' he fell ditZy "·hen he auempLed to get up. 

S11rgc1y: On ~far h 3, 1910 cudder operaLecl, removing Lhe righL ·upt: r­
ior maxilla. The ethmoid cell were curettecl. The frontal inu e were not 
invol\'Ccl. The sphenoidal inu was opened, contained pu and wa: cureLted. 

he postoperative cour e wa une1·entfu l. 

Toxi11 Thera/Jy (Tracy XI): InjecLions were begun by Dr. Torr \\'. 
I farmer on fl farch 10, 19 10, a week a[Ler operat ion . During Lhe next 2 1 days 14 
1rcre gi1·en, Lhe iLe being Lhe Lrap ziu muscle ,,·ith one excepLion, LhaL being 
in the upra pinatu mu cle. The initial doe wa 1/8 minim, which " ·a in­
c·1 cased LO a maximum of I I /5 minim. Only one modcrale reacLion occurred 
lollowing Lh injecLion into Lhc upra pinaLU mu cle: l0l °F. The paLient was 
di charged on .\ pril 3, 19 10, wiLh no evidence of recurren e. 

Clinical Course: Four month later, in Februar · 1911, he had on tant 
pain in fronL of and in ide Lhe righL ear, la ting about a week. Thi ub idecl 
compleLely. ' he ha I trouble Lalking due LO the cle[e t in the palaLe re ulting 
lrom the fir t operation and he had ome di((i ulty in eat ing. Examinat ion 
on readmission to MassachuseLLs Genera l Hospital on March 31, 19 11 showed 
a larg depre ·sion al Lh iLe o[ Lhe fir l operaLion, wiLh a inus leadi ng inLo 
Lh na opharynx. A Lhe patient wa · a Imo t at term, it wa de ided thaL iL 
would be be l LO defer operation unLil afL r her on[inement. wo day af"Lcr 
her di charg , on \ pril 3, 1911, she ga,·e binh to a male chi ld. he had a nomrnl 
<01wa le cence and wa · rcadmiuecl on :\ fa 6, 1911. t thi Lime he had con­
. 1derablc dull pain in the right ide o[ Lhe fact: in fronL o[ Lhe ear, which was 
relie1cd mo~L b , an i c bag. There wa a foul dor from Lhe no e and fro111 
the opening be idc Lhe c c, and there wa ome purulent di charge ea h day. 

Further urgery Attempted: r\ fourth operation was performed by 
Scudder 0 11 fl [ay l I, 19 11. 1t had been intend ed to cl o a rad ica l o peraLion , 
with en ucleaLio n o( the right eye, but on atLemptino· to pas the C:rile ether 
LU be Lhro11gh Lhe nari , an ob tru cting growLh \\'a · m cL and th lllb" cou ld 
not be pa d. ,\ piece of Lhi growth came out on withdrawing Lhe LUbe and 
1ra · c1 ide11tl . arcoma. as confi1111ed b ' micro. copic examinaLion . • \ Lhis in­
dicated cxLcn ion of Lhe clisca e to Lhe le[L ide of the face and no e, the only 
po ible operation wou ld h,l\·e involved a re ection of the lefL 11perior maxilla 
a ll'ell. and Lhi " ·a deemed ina(h i able. Further urgi a l intervenLion ,1·a 
Lhercfore abandoned. he ti -- ue removed at thi operaLion wa reponecl by 
\\' hiL11ey a · round ell care ma wiLh new formed blood ve el and remain of 
~mall l)mph node cauered Lhroughout. ( 11 5-'12). 

F11rt/11•r Toxin Tlinapy: Inject ions were res ume I on i\ fay 11 , 19 11 , Lh c 
iniLial doe b ing y; minim, given ubcutaneou ·I ', apparently in the ,·i iniLy of 
the Lurnor. This cal!'ecl con iderable febrile rea Lion Lhat e,·ening: l03 ° F .. 
rapid pule and much pain abouL Lhe upper jall'. Three more ubcuLaneou 
injecLion were gi,·en on ,\Iay 1-t, 16 and 19, 1911, in doe of ¾ ,¾ and I min­
im. The c cau eel no reacLion. On i\[ay 20, 191 I, Lhe patient wa di charged LO 

Lhe out-paLient cleparLJ11 nt, where injection were continued for three more 
week . The maximum do ·c \\'a · 3 minim and the rcanions were n1arkt·cl. Th(' 
r curr ·111. g-roll'th regr · ed completely. 
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Con curren t Tuberculosis: The patient was followed for fi\'C month 111 

the out-patient department, he wa then tran (erred Lo the Ho Lon Di pen ar , 
for con oliclation in the right lung, being later treated for pulmonar tubercu­
lo is at i\1iddleboro. 

Clinical Course: On February 2 , 1914 he was again ecn b I Harmer. 
t this time she wa thin, but of good color and had be n doing all her own 

hou ework for the previous year. Examination through the nose and mouth 
showed no evidence of recurrence. The patient wa · again pregnant and on 
March 25, l 914 gave birth to a normal child. The following NO\·ember cudder 
did a plastic operation to cover the defect on the cheek beneath the right eye. 
He found no evidence of recurrence. The patient wa followed from time to 
time. She had a total of nine d1ildren, six of them after on et. (Al l but two were 
living in 1947). he remained in good health ex ept for evera l cold ea h 
year and cholecystitis in 1942 and 1914, from whi h he r covered without 
operation . In 1942 and October 1944, she was o·iven thorough exam ination at 
Boston City Hospital. X-rays howccl a ingle large gall tone in the left upper 
quadrant. In October 1944 surgery wa advi ed but nothing was done. In early 
March 1950 she had a severe virus infection which left her quite weak. During 
1951 he was hospitalized twice, first for pneumonia ( ix week) a nd again for 
influenza (four week'). Her son reported on De ember 24, l 95 1 that her ph -
sician at Boston City Ho pita! had stated that she would not be completely 
well again . The Boston ity Ho pital record at her di charge ga \·c the fol­
lowing ummary of her condition: "Chronic bron hiecta i , cmphy ema, g n­
eralized arterio clero i , arthritis, albuminuri a (trace)" . t thi t ime there wa 
a lso pitting edema of the ankle. Her son slated: " he st ill how remarkable 
powers o( recovery ... is active and up and abo ut and as long a he i kept in a 
ca lm, peaceful atmo phere does very well for her elf. " During the ummcr of 
1954 the patient wa injured in a fall in a bus when it topped ver uddenly. 
he suffered contu ions and laceration of the calp, thigh, arm and hand. he 

was immobilized for several weeks and made an apparent recovery. During the 
next few months she developed hypertension, anorexia, gastric di turban ces 
and she lost several pounds in weio·ht. Sub equ entl y she developed severe head­
aches occasionally, and a erie of LC L wa made at ;\fa achu eLLs enera l 
Ho pita! to determine "·hether the fall had any bearing on the c heada he ·. 
It i of intere t to note that in the ear after the fall, the symptom of chronic 
bronchitis disappeared; she stopped cough ing and xpectorating. Her weight in 
1955 was between 95 a nd 98 pounds. On i\lay 18, 1957, she was admitted to 
Peter Bent Brigham Ho pita! where the following cliao-no i was reported: "re­
current !ml'er lobe pneumonia, bronchiecta i right lower lobe; chronic bron­
chitis, right 10\l'er lobe; enile emphy ma, right renal wmor, type undeter­
mined, with chronic pyelonephriti due Lo mix ed flora; gastric ulcer, l -pc not 
detcrmin d; death occurred at th e age of 80, at Boston City Ho pita! on 
;'\Jovcmber 5, 1957, 48 year after on et o( th e lymphosarcoma o( the antrum, 
ethmoicl and adjacent tis ue . 

R ef erenccs: 64 (ca e 5) ; 65 (ca c I) : ,' 2; I 00. 

C SE 13: Inoperable round ce ll sarcoma o[ the tonsil and neck, confirmed 
b micro. opic examination by " ' illiam . Clark, pathologist at 
:\femorial Ho pita!, following biop y. 

Previous Histo1r .H.1f., male, aged 56, of t. ,-\!bans, Vermont. The 
patient' uncle died of cancer of the leg. The patient' general health bad 
al\\'ays been good. For five years, howc er, he had had arteriosc leros is. On­
set, in late l\farch 1910 he fir t noticed a swelling in the right tonsil two 
month before being referred to Dr. 1\ illiam B. oley. He had always smoked 
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a great deal, but two week after noticing this lump he stopped. Two week · 
prior to adm i sion he noti ced an enlargem nt of a node on the right side 
of the ne k. He "·as trea ted by throat spe ialist, during which time the 
swelling in creased slc, clily and rapid ly. Four prominent i\fontrea l urge_on 
pronoun ced th condition an inoperable ma lignant tumor. Phys ica l exa n11n a-
1.ion by Coley o n May 26, 1910 showed the right tonsil en larged LO the si7e 
of an a lmond and ul crated on it po L rior urface. There wa a hard moY­
ab le node the si7C of an English walnut in the ri ght er\'i ca l reg ion anterior 
to the stc rnom a toicl mu d e. The tumor- in the neck ancl ton il were ver · 
hard on palpation , resembling carc in oma raL11 er than ·arcoma . The patient 
was admitted to Memorial Iospital and remained there for ix week . 

S11rge1y A biop "·a perform ed. 

Toxin T!, ern py (Trn ry XI) : lnjen ions were practica ll y a ll mad e inu a­
muscularly i11 the pectoral region by Coley, the do age ranging from 0.5 LO 

;j minims, ·with fairly severe reac1 ions from the larger do s. The tumor in 
the neck [irst became so fter a nd more movable. At the encl or a week it dc­
crea cl in size and finally di sappeared under four weeks· further treatment. 
The tumor of the ton . ii climini hcd more low Iv, but aL the encl of nm or 
three months thi too h ad entire ly disappeared. ' 

Clinical Gour. e : The pati ent's fami]y physic ian , Dr. E.J M elville, re­
ported on March 19, ]911: " H e i at pre ent perfectly well. There i absolutely 
no sign of any growth in his ton ii; hi · reco\'ery here i con. icl cred a · a lmo L 

miraculou ." On July 10, 191 3 hi ph , ician wrote that there had been no 
return o( th e tumor of the Lon sil and that th e pcriLo n illar ti sue was normal. 
He added: "His only ai lm Ill is a progrc si,·e dementia probably ca used by 
ischcmia o f the bra in. " ,\ simi lar report was made four yea r · after Lrea tmcnt, 
·tating Lhcrc had been no rernrren ce, and that hi appetite and general phy­
ica l cond ition had not changed, including the progres ive clemenLia, whi h 

Meh-illc bclieYccl clue to anerio clero i from which the patient had uffered 
for ten years. Dea th occurred over f'i\'e yea r · after on et o n August 8, 191 J. 
the ca us being artcrios lcros i . 

R eferenres : 5; 37; 40 (ca e 13, p. 36); 42 (ca e 17) . 

C.\ 'E H: R ecurrent m alignant lymphoma of the axilla, confirmed by mi­
cro cop ic examination a t ?\Iemorial Ho piLal of both the primary 
and til e re urrent tumor . . Dr. 11\ .E. Clark examined the primary 
gro\\·th and Dr. Jam e · Ewing the r curren ce. 

Pre-r1iou. f! istory: P.J.B., mal e, aged 67, merchant, o [ Lo .\ nge le, Cali ­
fornia. The famil y hi Lory ,ras nega tive for malignancy or tuber ulo. is. The 
pati nt had had the u ual chi lclbood di ease and ca rle t fe,·er, a well as a 
tendency to grippe and to onstipation. There was al so a rheumat ic tend ency. 
I le had had gonorrhea 25 1ea r prc,·iou ly an d lucs 11 yea r prc,·io u. ly for 
1d1id1 he \\·a trea ted for fi\'e year. On et, early in 190,', three year prior to 
being referred to Dr. 'i\'illiam B. Coley, the patient fir t noticed a small lump 
in the left ax i I la, u nd r the dge of th left pcctor;il fold. lt a pparcn tl y rc­
ma in d stalionary for about two year and then began in creas ing in i,:e. Two 
month prior LO admi io n h contrnctecl the gr ippe and tb creaf'tcr the growth 
rate in rea eel Yery rapidl y o that in ix ,reeks the tumor doubled in size. ll 
wa · painle , freely J110,·able, hard and nodular. Examination on adm i ion to 
:\ f emorial H o pi tal on February 1, l 911, ho wed it to be the ize of a small 
lemon, 6½ b cm. in diameter. It wa made up of a number of more or les 
di cre te cnl argecl lymph node , varying in size from a haze l nuL to a wa lnut , 
partially fu eel toge th er. The appetite was poor and th e bowel were consti­
pated. The patient belie,·ecl he had Jo t ome weight. 
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urge1y: On Februa ry 2, 19 11 an opera tion wa performed b • Cole un­
der ether anesth esia. T he tu mor ma wa fo und to extend up beneath the 
clavicle. There was very little lo s of blood but the removal was apparently 
incomplete. 

T oxin T herapy (Tra cy X I): Inj eCLion were begun b Co ley on _F~b ­
ruary 13, 1911 , 11 days after the opera tion. The initial dose \\ as 0.5 mm1m 
given in tramuscul arl y. Inj ections were con tinued three or fo ur times weekly 
in the pectora l region gradually increasing th e do e to 3¼ minims. There 
were no marked reactions. A[ter three weeks the pati ent returned home to 
Los Angeles, California and the inj ec tions were continued by Dr. Ferbert. 
The site, do age, frequency and dura tion he u ed were not recorded. The 
remain of the growth apparently regressed. 

Cli11 ica l Course: The pat ien t remained well un til eptember 191 3, when 
he developed a recurrence undernea th the pectora li s minor muscle, attached 
LO th e ubclavian ve in . 

urgery: T hi was r moved surg icall y. 

Furth er T oxi11 Th crn/1y: lnjen ions were re urn ed as a prophylacti c 
aga inst further recurrence. 

Cli11ira l Course: T he pa tiem was las t traced by oley in good health 
on April 17, 19 15, seven yea r a [ter on et. T here had been no further recur­
rence. Auempts to tra e him ub equently fa iled. 

R eferences: 42 (case.: 23); '5 (Book 63; Vo l. 2, a e # 18 103, 1911 ) ; 100. 

CA ' E 15: lnopc.: rablc l)mphosarcoma of the ax illary region, primary in th e 
gro in , confirmed by mi croscopic examina tion , after both opera­
ti n ·, by Dr . .J. H omer \\ right, pa th ologi L o[ the Massachuseus 
Ge11 enl J lo pital , Hos ton , i\Iass. 

P revious H istory : C.F.R ., male aged 29, of \ ,Ve lles ley Hills, Massachu­
seLL . The family histor wa · nega tive for tuberculo i or venereal disease. 
T he pat ien t' ma tern a l grandmo th er died of a cancer which wa apparentl y 
ca u eel by the irri ta tion o[ a cor ct. The previou per onal history was non­
contributory except ror a tendency to frequent co ld and ra th er nervou tem ­
perament. The pa ti en t was a good a thlete and intere ted in a ll ports. H e 
\\Te tied and boxed pr io r LO onset and there may have been injurie, hi · wife 
tated , bu t there was no pecific antecedent local injury or infect ion. H e mar­

ri ed in J anuary 1907 , and during the nex t yea r his weigh t in crea eel from 135 
to 150 pounds. A daugh ter, their only child, was born in 190 . Onset, in the 
autumn of 1909, a lump fir t a1 pearecl in the groin. 

urgery: In the pring of 1910 Dr. Samuel Robinson removed this growth. 
Fowl r' oluLion \\'a admi ni Lerecl following this opera tion. second opera­
I ion wa per fo rmed on ugu t , l 9 11 , fo r a metas tatic tumor involving th e 
righ t ax illa ry node . Co ley La ted th a t it was no t cen ain Lh at not all of the 
disea ed nodes were removed . There had been som e loss of weight. 

T oxi11 Th cra f,y (Tra cy X /): T wo weeks after Lhi operat ion th e pa-
tien t wa referred Lo Or. 'Will iam B. Coley for toxin , but as Coley was abroad, 
the inj ec tion were begun by hi a sociate, Dr. J o eph P. H oguet, about ug­
ust 23, 1911. T hey " ·ere given da ily into the pectoral muscles, alternating 
right and lefL, u11Lil a chill was produ ed. (This w ok two weeks, and indica tes 
tha L Lh e do age wa in crea eel LOO lowly.) The patien t was then allowed to 
0 ·0 home where L11 e inject ions were con tinu ed by Dr. J oseph tanton, the fa m-
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il y phys icia n , until J a nuary or Fe bruary 1912, a total dura tion of five or ix 
months. SLalllon gave the inj ec ti on on a lternate d ays and later three Limes a 
week. Onl y two ch ill s occurred , o ne in ;\ e"· York a nd o n e al ho m e. 1L i inter­
es ting Lo no te th a t th e pa ti e nt's widow Lated: "The nurses a nd doctors to ld 
u th a t a ll pa t ie n ts previous to Mr. R. had th eir chills withi n ha lf an h o u r 
to two hours . Mr. R .'s [irst reac tion occurred ix hour · after trea tm ent. " 

C/inirnl Course: Th ere wa no furth er recurrcn e. Th e pa ti ent rega in ed 
hi s los t weight a nd was in good hea lth when examin ed by Coley in O ctober 
191 2. On O ctober 23, 19 13, ' "' r ig hL, pa tho logist at Mas a huse tl G eneral Ho -
p ita !, Bosto n, wrote Co ley enclosing a ection from th e tumor removed a l 
the second operation. H e taLcd : " I a m much interested Lo kno w the o utcome 
in Lhi a e. Thi · is th e third o r fourth ca e o f m a lig n ant lymph oma of which 
J have persona l knowledge which recovered" (under toxin therap y). The pa­
ti ent 's widow Lated: " Hi · hea lth rem a ined excellent for m os t o( the time be­
tween 19 1 I and 1939," hi s only ill nesse be ing colds and a hern iotomy some 
time be tween 19 17 a nd 1922. H e rem a ined strong and athletic, often play ing 
:l6 or more hol e of go lf oc a iona ll y as m a ny as 54 in one cl ay. During the 
summer of' 1939, th e sp leen beca me en la rged . 

Surgery: lL was removed in November 1939 by Sta nto n at M a sachu­
scLLs G enera l H opsi ta l, wh ere a patho logica l exam ination was 111 ade and re­
ported a Boeck'· sarcoid. Except (or a brief acute respira tory in fection in 
the sp r ing of 19·10, the pa ti ent ' genera l hea lth appea red LO be normal during 
the fir t seven month of 1940. On ugust 15, 1940 he bega n to cough follow­
ing a harp cha nge in the weather. This coug h beca m e m o re a nd more evcre. 
By Thanksgiving the cervi ca l nodes were enlarged. X-ray exam in ation r evealed 
C'v iclrn cc o f' H odg kin ' cli sca e. On December 25 , 1940 the pati ent wa ad­
miLLcd to the Hunting ton l\I emori a l Ho pita! in Boston, where he remained 
!'or ·,bo ut two " ·eeks for exam in a tion ·, blood tran fu io ns a nd vita m in thera p . 

Hadia tio11: H e a l. o rece ived x-ray thera py with the mi llion volt machine. 
Tht: latter appeared LO re li eve th cough . A lymph nod e ·tnd stern a l ma r row 
were re mo vt:d a t th i · t i111 c and diagnosed as Hodgk in 's di ·case. 

Clinical Course: Thereafter the di sease progre ed rap id ly with lo o f 
\\'eight a nd a lmo ·t con Lant pain in the leg and lower spine, as well a a pecul• 
iar greeni ·h ye llow co lor o f the kin . Dea th o curred on ugu t 15 , 1941, 32 

ca, .. aft r o nse t or his lympho:a rcoma. utop- y how d extensive H o dgkin';; 
, arcom a, i 11 ,·o l vi ng Lh e axill a ry, peribronrh ial, rnesen teri and relroperitoneal 
lymph nod es. th e lungs, pleurae, jejunum, liver , pa ncrea , verte bral mar­
row a nd thyroid. 

C:0111111 c11t: \ Vhil e in thi · case th e to x in · were used h ic fl y a · a p roph y­
la cti c a[tcr operation in 19 11 , i t wa believed that th e d iseased nod es were 
in ompletel re moved from the axilla. Coley pointed out that "Accordi ng to 
Fabian, 'There are n o a c o f cure by surgery o n r ecord, in which the disease 
(malignant l) mpho m a ) wa · no longer iso la ted ' " ... i.e., confined to one node. 
l'h e case is of' tinu ua l inter t inamuch a · the pati nt rem a in ed in xcellent 

hea lth and free from furth er eviden ce o( h is lympho ·arco111a !'or 28 years after 
toxin th era py, at which time h e d eve loped Hodgkin 's di ease whi ch proved 
fatal in about a yea r. 

' R eferences: --10 (p. 11 ); 42 (ca~e 5, Table o f :-\xillary ca ·e ); 100 J ~6. 
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C SE 17:Twice recurrent inoperable l ·rnpho ar oma of the inguina l and 
iliac node, confirmed b micro copic examin ation b , Dr. Frank 
\\ inder of Columbu , Ohio. 

Previous History: Mrs. J.B.M., female, aged 62, of Findlay, Ohio. The 
patient consulted Dr. J.C. Tritch, Pre iclent of the 1orthwest rn i\fed ica l So­
ciety of Ohio, in September 191 l , for a tumor which had developed in Scarpa's 
triangle. 

Surgery: On eptember 2 , 1911 Tritch performed the first operation. 
The femoral vein was involved and obliterated with resultant gangrene in 
its tract. 

Clinical Course : local recurrence wa apparent withi n five month , but 
the patient did not again con ul t Tritch un til July 5, 1912. 

Further S11rge1y: A eco nd operat ion was performed, the recurrent growth 
being removed. 

Clinical Course: By October 8, 1912 recurrent nod ule were aga in ap­
parent above Poupart's ligament. The condition was con idered inoperable. 

Toxin Therapy (Tra cy XI): Inj ections were begun b y Tritch on Octo­
ber 10, 191 2, and were g iven a t the hospital until ovember 4, with no ap­
parent im provement at fir t. They ·were con tinued for three or fo ur month , 
re ulting in gradual diminution in the ize of the nodules until they had en­
tirely di appeared. (The low rate of regre ion appears LO be due to the 
fact that inj ections were only given once a week intramu cu lar ly after her 
dis !urge from the hospita l.) 

Clinical Course: One year after beginning the treatment there was no 
evidence of further invol ement. The patient rema ined well and free from 
recurrence when last traced over five years later. The exact date of la t ob­
servation is not known because the hospital records were la ter destroyed by fire. 

Comment: In reporting this case Tritch stated: "The re ults in thi s ase 
showed me that the effe L of the fluid may be tard and that yo u may get 
re ult after you have di mis eel the case a hopeles ." (46) 

R eferences: 40 (ca e 66, p. 159) ; 42 (ca e 16 in the Table of other 
surgeon ' ca es cases) ; 46; J 00. 

C E I : R ecurrent inoperable round cell a.rcoma of the cervi a l lymph 
nodes, confirmed by micro copic exam in at ion. 

P revious Histo1y: P.V ., male ad ult, born in Ita ly, a phy ician o[ Brook­
lyn, New York. The family history was nega tive for a ncer, tuberculosis or 
venerea l infect ion . The pat ient had a lway been we ll until ear ly in 191 3 when 
he noticed a swel ling in the neck m idway between the chin and thyroid. This 
reached the ize of a hen ' egg five clays after onset. It was con idered al first 
to be inflam matory a nd was opened by Dr. Ru ell B. Fowler, of Brookl yn . 
A few drops of pus were obta ined . 

11rge1)•: everal clays later Fowler removed the whole mas. fter mi-
cro copic examinat ion thi wa pronounced "infective granuloma", but this 
diagno is wa later revi eel to round ce ll arcoma. 

Clinical Course: Four week after opera ti on a recurren e developed in 
Lhe right cervi cal region. This grew rapidly, soon reaching Lhe size of a fist, 
extending from the ma toid to the clavicle. It was regarded as inopera ble. 
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Toxin Therapy (Tracy>..!): Jnjection. were begun b Fowler on .\ pril 10, 
1913, the initial doe being ¼ minim, whi h wa increa c:d daily b} 0.5 minim 
until a doe of l·l½ minim " 'a reached. The tumor 1c: ponded at once by 
decrea ing in size. It a l o ~often cl and op ned pon taneously, di barging 
necro ti c ma ter ia l. Ear ly in May th p a ti nt 's gen ra l c nd it ion r1 pp a rccl 10 

be poor, apparent ly cl ue to ab orpt ion of con iderable necrot ic tu mor tissue. 
the tumor had di appeared exc pt for infiltration in the lower ponion ~)[ 

the ternoma toid, FO\\·ler cl cid cl it would be bet to ea e up on the treat­
ment. A ordingly, he dimini heel the doe, by half a minim dail, until it wa 

½ minim . a de rea e of 6 minim , whereupon the tum r be"an L increa~e 
again rapid! , and ome thickening appeared at the upper end of the terno­
ma wid on the anterior urface, the lower infiltration which had remained 
having cli appeared. Fowler immediately began increa ing the doe again by 
0.5 m inim a day, and on i\Iay 15, 1913 referred the pati nt to Dr. \ Villiam B. 
Coley. Phy ica l examin a tion at thi t ime revea led a ma on the anterior p or­
tion o( the neck, beginni ng a li tt l to the left o f th e .medi an lin e and x tend ing 
LO the a ng le of th e j aw. This m a urecl a bout cnt. in d iameter la t rall y. I t 
wa \·er firm in con i tency and much harder than rclinar , ar·coma, more 
like car inoma. There were everal other mall and di rete tumor in the 
cen·ical and upra lavicular region . The kin wa adherent onl , in the region 
of the cicatrix and wa not r cldened. The tumor wa not attached to the 
trachea or to the th roid cartilage. The general condition wa uood but the 
patient had Jo t 15 p und in weight. He wa admitted to ?\femorial Ho pital 
on \fa 16, 1913 whe1e he remained a week recei\·ing five inje tion in the 
pectoral mu. I~, cau ing febrile rea tion of 100° and 101 °F. he tumor re­
gre ~eel markedl y du1 in g- thi s wee k fro m G½ by 8 m . to a ·ma ll n odul e 2 x 2½ 
cm. in d h me tcr. The 1vl ernoria l l lospital r co rds La te: " In th e r igh t c rvica l re­
gion th irregular ma. , apparent! , on i ting of mas of glands, ·ome very 
hard, ome rather oft, and fairl di crete, in contracli tinction to the firm 
hard ma there a we k ago." 

The patient returned home, and ole · urged Fowl r to pu h the treat­
ment to the limit of afet) - ncler innca eel do age. gi\·en dail} or eYery 
other cla,, the pati nt' concliti n quick!) ho,\·ed ign o[ impro\·ement- In 
acl\'i ing Fowler regarding thi a c, Cole wrote in June 1913: ·· 1 ha\'e been 
more than plea eel with the \'Cry rapid de rea e in i1e o( the tumor in the 
ubmental region a nd a gene1 al cli~appear na c of the indurated area in the 

whole right ce rvi n l r g- ion. I b Ii ve th at with a judi i us ada1 ta tion of the 
doe LO thi s ca e w arc go ing to ge t a com pl ete cure. J t is \'Cr im portant no t 
Lo top too oon. I would gi ,·e him dai ly do e when h get no r a Lion a nd 
\,·hen he doe, gi , e an inter\'al ol re L, one da) ... -:'\o maucr ,\·hat happ n, it 
\eCm a remarkable illu tration of the inhibit r\' action of the wxin in a ca e 
of extreme malignanc ." The impro\·ement (Or~tinued, and when ·oley a"ain 
examined the patient on July I , 1913, the Lumo in the cen·ical and ub­
mental region had almo t ompletely di appeared, and the o-encral condi-
tion wa good. L thi time the doe had been increa\ed up to 20 minim 
gi \·en in the pectoral region. Coley again wrote Fowler, on .'epl mber 11. 
19 13: " T ha,·e ju. t n D r. . and am p rf ct l deligh ted to find tha t every 
trace o l the tumor had di app a red from th e neck a nd th a t he li ;1s ga in ed 
12 poun d ince J exam ined hi m n the 20th o( July ... 1 wo uld t rono·ly advi e 
not t top the toxins a ltogether at pre ent, but to continue at I a L once a 
week. in moderate clo,e - not nough to cau e a evcre reaction. l hould 
think that about 5 minim \\·ould be about righL lf thi doe not give an) 
reacti n at all. \OU mi ht increa,e the doe. ' uallv aft r a week or cwo of 
re t the u ceptihiliL\ return and one cannot gi\·e a'- large doe a when the 
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patient i taking the treatment regularly. I think ,·cry probabl · he ,mule! not 
have an more trouble if we topped, but J ha,·e had a number of recurren e 
whi h I feel would probabl have been avened had 1 continued longer with 
the toxin . On the ba is of this experience, it is my present polic LO go on 
with the treatment for a long period after the di ·appearance of the di ca e." 
Examination on Januar 20, 191 4, showed the ne k l be ent ire! normal, 
,, i th no su picion of en larged noel . The pa lient': ,,· igln hacl i ncrea eel from 
212 lo 222 pound . 

Clinical Course: There wa no further recun-ence or meta ta e . The pa­
tiem remained " ·ell at lea t 15 )Car and then died \\'bile on a trip to Europe. 
He wa drowned. It i not kno\\'n ,,·hether thi occurr cl accidentall or wa 
a sui ide but the patient wa very worried about a legal difficult which had 
ari en. (He wa being uecl for malpra Lice by an un crupulous patient.) 

omment: Thi case is important bemuse it cl arly illustrates the nar­
row margin between uccess or failure to gain omp l Le ontrol of the neo­
plasm. Fortunately the detail of technic are careful! recorded. It appear. 
that a definite amount of LOxin mu t be admini tercel before a o il unfavor­
able to neopla tic growth i pr duced in the y tern, thu · preventing further 
recurrence or meta ta e . Do age and frequency mu t therefore be maintained, 
and not decrea eel too 0011 in order to produce permanent re ult . It i po -
ible that "·hen a tumor i de troyed rapidly. thu liberating large quantitic · 

of necrotic or partiall , nc rotic tumor cell , that th c ma , d pre or in a ti­
vate the reticuloenclothelial y tern. The lower growing tumor that re pone! 
1ess rapidly to toxin thcra1 y do not pre ent this prob! m. 

Fowler appar ntly rccog·nized the impona n e of tcchnic for he stated in 
a letter LO Cole in 1916: "The few case in which I have had the opportunity 
of encouraging the patient in the u e of the toxin have been for the mo t part 
uccc ful. I believe the matter Lo be one of do age in relation Lo tumor, and 

I am glad to acid m , te· timony to the efficien , of the treatment, wh 11 

proper! carried out in a ufficient number of case LO warrant it trial in 
all." (·16) 

References: ·10 (ca e 12. I . 36) : -12 (ca.c 7) : ·IG: 5 (ca e # 20150. 1913): 
95 (ca c 21, p. 61); JOO. 

CASE 19: Recurrent inop rable lympho arcoma of th e submax ill ary and 
cen·ical node, confirmed b , mi ro copi xamination by Dr. Jame 
Ewing and other pathologi L. E\\'ing, taLcd Lhal mitotic figure 
" ·ere abundant, and that the sLru Lure of Lhe node wa obliteraLecl . 

Previous Ili t01y: H.\\' ., male, aged 55, of :\'onhampton, l\Ia achu etl. 
The patient had been in good health unLil the earl • pan of i\Ia , 1913, when 
h noLic d a mall painle lump under the jaw on the right ide, in the region 
of the ubmaxillary node, whi h grew rapidly in i1c. 

Surge1y: He wa operated upon by Dr. Frederick B. , we t of Spring­
(iel I, Mas. A wmor the size of a pecan nut wa shell ed out of its capsule 
"like a pea from il pod." There "·a · no infiltration of the urrounding tis ue 
nor wa the I u mor auachecl Lo Lhe bone. 

Clinical Gour e: hortly after the operation anOLher nod cle\'eloped be-
neath the right ternoma wid mu cle. 

Furth er 11rge1y: Thi wa al o removed urgi all). It wa found to be 
l)ing between the carotid and the internal jugular vein, and wa about the 
ize of a mall cherry. E,\·ing examined a portion of thi LUmor. 
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Clinical Course: Within a week a rather diffu e swellin g deYeloped at 
the righ t of the inci ion. No attempt at further removal wa made for fear 
of injuring the fac ial nerve. The pat ient was referred to Dr. "Willi am B. Coley. 

Toxin Therapy (Tra cy XI): Inj ections were begun by Coley o n Jun e 5, 
191 3, in graduall y in creasi ng do es, but no react ions were obta ined until 
8 minims had been reached. There was no rise in temperature from th e 
sma lle r doses, although they caused consid erab le depression. During thi 
phase of the treatment two or three very small nodes appeared at the site of 
the second operation over the carotid ve se l . These grew stead il y un t il they 
had reached the ize of a hazelnut. After the fir t reaction was obtai ned 
th ere seemed to be no further increase in the ize of the e growths. The I a­
tient re turn ed home on July 26, 191 3 and trea tments were cont inu ed three 
tim es a week by Dr. Shores, the family physician, in closes ranging from 7 to 
9 minims. On Coley's return from E urope at the encl o( August, the patient 
ca me to him for exam in ati on and ad vice. Coley fo und the cerv ica l nodes h ad 
not increased in size during his absence, and that there ·was no return of the 
tumor in the submaxillary region, which h ad disappeared under the toxins . 

Further Surgery: In order to lessen the duration of treatment, and also 
in the hope o f in reasing the chances of controll ing th e cli sea e, Coley decided 
Lo operate aga in , a nd to remove the tumors in th e carot id reg ion. T his was 
cl one on October 7, ]91 3. Coley found th e tumors very deeply placed about 
the carot id ves els, and removed three growths ranging from the size of a 
pecan to that o[ a hazel nu t. Coley beli eved that there were undoubtedly 
nodes hig her up, which were not removed; the wound was fulgurated for five 
minutes. 

Further Toxin Therapy: Inj ection were immediately resumed, and the 
cl ose increased to 9 minims which gave a good reaction. On September 1 I , 
1013 the patient w;is di ch;irged and returned h ome where treatment was con­
tin11 d three times a week for nvo months, after which th ey were om itted for 
one week. On December 2, 19 I 3 he was exam ined by Coley who fo und his 
we ight had in creased considerably, a ncl the conditi on o( hi s neck re\'ealcd no 
trace o[ the former tumors. The patient tated thilt he "h;i d n ot felt so well 
in a long, lo ng tim e." The toxins were continu ed f'o r over ;i year: tota l number 
o( inj ect ions, 150; maximum cl o e, 9 minims. 

C/i11irn l Co11r c: Exam in a ti on on No,·ember l , 1915 showed no Lrace o( 
recurrence and th e patient's hea lth was excellen t, hi s weight n ormal. H e was 
exani ined in J;inuary 19 13 when he h ad a slight troke, an d the doctor re­
ported no return o( th e disea ·e. H e had a cerebra l hemo rrh ,1g-e which pro\'cd 
fatal in \pril 1918, five years a f'ter onset. 

Comment: This case indi c;ites the need (or more aggress ive initial treat­
ment before the patient lo es his su cept ib ility to the tox ins, (no react ions 
were obta in ed at [ir t). Mild rea tion . appe;ir to ;i use g reater gen ral de­
pre ion without producing rapid regTession or the neoplasm . Note that during 
this ph;ise o( th e treatment in thi case severa l ·mall recurrent nodes appea red , 
hu t that ;i(ter the first good re;iction was obta in ed the disease was controlled . 

The pat ient' s family phy icia n, Dr. Shores, be ame very inLerestecl in the 
tox in as a re ult o( observing thi case, ;i ncl he "Tole Coley for further detail 
a Lo the rigi n and' hi story o( the treatment. He then reported the ca e to 
the lorn! Medical oc iety in December 1913. He de ribes the meeting thu: 
"There wa a good hot di cu ion, orne supposing the "Coley treatment" was 
dead years ago, some claiming that quite a large percent o( operated sarcomas 
wou ld not re turn any ,, ay, whil e a few more urged that the pathology was 
I rob;ibly at fault, and that no patho logist could be certain o f rounci ce ll Sil r-
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coma. BuL Lhe majoriLy wa deeply inLerc Led and exprcs ed a des ire to try 
Lhe Lreatmen t a l Lh e fi1-- t opporLuniLy." (46) 

R eferences: 40 (case 11); 42 (Case 9); 46. 

CASE 20: Inoperable rapidly recurrent malignant lymphoma o( th e gro in and 
p elvis, confirmed by microscopic examination of the primary 
growth by Dr. f. 'W. ,,Vhitney at fassachusetls General Ho pita! 
(#113-15): "A tumor Lhe size of a croquet ball with sma ll er nodules 
in a cha in at one point. Soft grey homogenous section. Microscopic 
exa min ation showed a strucLure of lym ph node wiLh well marke<l 
follicles and grca L in crease in pulp. Lymphoma ." 

Previous History: \. .K. , male, aged 25, Syrian, clerk, of Boston, l'vfassa-
chuseLts. The fa mily his tory was n ega tive for cancer or tuberculosis. The pa­
Lient had always been we ll prior to on el, hi onl y opera tion having been a 
tonsill ectomy aL Lh e age of J l. On CL, in farch 191 3 a Lumor the size of a 
peca n nut wa [ir t noti ced in Lhe le(t groin. IL remained stationary in size 
for two months, Lh cn in creased gracluall y until the las t Lwo weeks prior to 
admission when grow Lh " ·as v ry ra pid, ca using constant pain. The paLient 
slated Lh a L he also had a sore LhroaL for Lhc Lhree weeks pr ior Lo admission. 
He was admiuccl LO M assachu ells General Hospital on March 7, 1914. Exami­
nation al this time revea led a well-developed and well-nourished yo ung man 
in good ge neral hea lth . There was a hard m ass the size of a mall grapefruit 
covering Scarpa·s Lriangle 0 11 th e le[t a nd passing 2 cm. bea nca th Poupan '. 
ligament. In places the grow th " 'as "'qu es ti onab ly [luctuanL' ', slightl y movable 
a nd Lender. The throaL was genera ll y redd ened . 

Surge ry: On March 8, 1914 Dr. D.f. Jon es operated. semicircular flap 
was Lurnecl inwa rds, expos ing Lhe growth, which was found firml y invesLing 
th e femora l Yes el ·. The incision was carried above PouparL's ligament and 
di ssect ion made a long Lhe iliac ve sels re troperiton ea lly. The cha in of involved 
nodes ,ras felt extending far back in the pelvis. Eradication was impossible. 
R ecurrence developed and grew steadily. 

R adiation: X-ray therapy was sta rted on i\ifarch 12, 191 4 and was given 
d aily for ten minuLes. Despite radiation within a monLh the growth filled 
, ca rpa's tri a ng le, a nd extend ed above Pou part's ligament inLo Lhe pelvis. The 
mass wa firm , about 9 by 15 m. in li a meLcr. 

Toxin Tl,na/Jy ('Frary X I): inj ecLi ons of Cole ·s toxins wt:re beg un 0 11 

April 9, 19 14, one month alter Lh e incomplete ' opera Lion . They were g iven 
by Dr. Torr "\\'agncr H armer, and were made into th e grow th every second 
or Lhircl cla y, the maximum do e being 11 minims. Rea ction s were often 
ma rked wiLh temperature and chills. L first there was marked softening and 
clecrea e in size of the mas, Lhen iL bega n to grow, producing considerable 
Yaricocele. The inj ecLions were co ntinued, however, and a grad ual diminu­
Lion occurred. The gro,vth Lhen ruptured and di sch arged necrotic tumor ti ssue 
severa l tim es. By February 19l5 Lh ere rema ined a m ass about 2.5 by 4 cm. in 
diamete r just below and a nother about the size o f a sma ll egg above Poupa rt's 
ligamenL appa rcnLly cli tinn from the first, which e,·itlenLl y exLendcd into the 
peh·is. The pati nt was in excellcnL co ndiLion as regard · weight and color. 
He had received toxin thera p for ten months. The exact duration of trea t­
ment is n ot tatecl, as the case was published by H a rmer at that time. 

C/11,icol Co11rs!' : He was aga in exam in ed a t the cl ini c 0 11 Mar h 27, 191 5, 
stating thaL he felt Yery well. H e rem a in ed well and sLrong, the tumor ap­
parently r egrc·sed complete ly. There wa. 11 0 recurrence or meta ta es. The 
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patient never married . ln later years he was sa id to be a heavy drinker. He 
died sudden ly f"oll owing an overdo ·e of Epsom sa ils which he had taken "be­
cause of a heavy feeling in his a bdomen". A violent a ttack followed which 
was believed to be a ruptured appendix. Death occurred between 1940 a nd 
I 9,12 accord ing Lo surviv ing relatives. This was over 27 yea rs after onset. 

Com111cnl: Compare this ca e with tho e in whom preliminary radiation 
was not adm inistered, a nd the toxins were g iven somewhat more aggres ively. 
These pa t ients responded more rapidly to LreaLme nL, making the pe ri od of 
di sabili ty less prolonged. The case a lso sugge L · Lhe po ·sible need of estab lish­
ing su rg ica l drainage in such patient rather than waiting for the degenerating 
tumor to rupwrc. 

Reference:: : GS ; 8'1 (case # 19·1~%); .100. 

CASE 21: Inoperabk round ce ll sa rcoma o[ the right pharynx and na o­
phary nx, confirmed by micro cop ic exa minati on after in cis iona l b i­
op y by Professor Tiedemann o( the J ew ish Hospita l, St. Louis, 
.vlissouri. Senion were a l o exa mined independently by the pa­
thology department o( vVashingLon Un iversity and St. Lou i Uni­
vers ity, Dr. Lister Tuholske taLed, "by Lbree of o ur ab lest 
path ologists." Sect ions were sent to Dr. vVi ll iam B. Coley, who had 
them exam in ed in New York by Dr. J ames E.ving of Memorial 
Hosp ita l, who also confirmed the di agnosis. 

Pr!'Vio11s Histo1y: M.H., male, aged 30, of St. Louis, Missouri. The fam­
il y hi sto ry was negat ive [or ca nce r or venereal d isease. The pat ient's fathe r 
had died o l chron ic alcohol ism, a brother or tuberculosi ·. The pat ient did not 
have a tendency LO co lds or ·ore throat, nor did he have bad teeth. He lid 
110L remember ha\·i11g had a n y childh ood diseases. H e was married at 19 and 
h:1cl one so 11 born abo u t a yea r laLer. There was no histo ry of antecedent loca l 
trau.maor infect ion in Lhe 11 ose or throat. 'When first seen by Dr. Li ·ter Tu­
holske or SL. Louis, ha\·ing been referred by Dr. Kaplan, the patient had a 
Lulllor of the rig ht ph ary n x a nd naso pharynx of such size that it ca used a l­
lll0SL comp le te ob ·tr un io n or air. A tracheotomy had been adv ised by Kaplan . 
This did not seem to be immed iately necessary, so after determining the na-
1 u re o f Lhe tu rnor, following biop y, Tuholske decided to try Coley toxins, as 
the growth was inoperable because of its size, location and involvement of the 
s111-rounding Lissue·. Tuholske had become famili a r with the method while at 
the. Augustana Ho. pita! in Chicago, under Drs. Albert Ochsner a nd Nelson 
Percy. 

Toxin Tlu:m/J)' (Type Xll): Toxin were obtained d irectly from the 
111ain office of Parke Davis R: Company a nd Tubolske began Lhe inj ec tions in 
i\Ia , 1915. H owever , in sp ite of mass ive closes, apparently g iven intramu scu­
larly, re111ote from Lhe tumor, he was un ab le to ge t any reaction whatever. 
.\ f"Ler a [e\\" weeks' tria l, he wrote Coley and told him of his u11 ·atisfactoq1 

rxperience with th is preparation. 

Toxin Tlicrapy (Tra cy XI): Coley Lhen sent a supply o[ Tracy XI. 
The fi1 -- t injection o[ thi producL ca used a very violent reaction: chills and 
a high [ever a well as necros is in the center of the tumor. The pa Lien t was 
treated al the .J ewi ·h i\Iemorial Hospita l. Between May 15 and June 28, 1915 
inj enioll" w re g iven dail , or every OLher day in doses of 3½ to 15 minims. The 
d Lail · as LO Lhe febrile reanions elici1ed are noL recorded except o n two occa-
io11s when the te111perau1rc reached 102.5 ° and 103°F. Tuho lske slated tha t 

within six \\"eeks Lhe exLensi\·c gro\\"tli en t irely disappeared. The patient was 
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di charged from Lhe ho pita! on June 2.', 1915, le ling p rfecd) well. The in­
je tion · were continued twice a week [or another two month . and then the 
patient lelt the city. 

Clinical Gour. e: Sometime during the late sulllm T a r ·cu 1Te11 ce cl v l­
oped on the other ide of the pharynx. The patient did not rewrn until 
_·o\'ember II. 1915 at " ·hich tim ther \,·a a go d-i,d w11101· apparent. 
He wa immediately readmined t the Jewi h \[emorial Ho pita!. Examina­
tion re, alee! that the left pupil wa ~lightl !.mall r th,tn the right, "·ith a 
tendency to rectangular shape. Both pupil r pond cl w 11 to light and ac­
comodation. There was partia l paral , ·i of the lcf"t abduc n · nerve. The pa­
tient oulcl can) the t:,e out,,·arcl about 30°. Th lunclu and di~c--. were nor­
mal in outline and olor. 

Further Toxin Therapy: uhol ke re umecl th injection on ):o-
vembcr 13, 1915, g iving 15 minim s dai ly fo r a we k, without g uing any reac­
tion , either local or g·enera l, and the lllmor onti nu ecl to grow rapid ! '. On 
:\'ovember I , 1915 he \\'lote Cole) a~king if intralllllloral injection- would 
be acki able. (\\'hether an) were gi,· n i not e,ident lrom the ub eguent 
corre pondence.) On :\'m ember 30, 1915 Tuhol kc again ,n-ote tating that 
he wa happ) to report that in the preceding two "·eek a ver · remarkabl 
improvement had been ev id ent. Pri o r to ;-..:m• mbcr 15, 191 5 inj ect ion had 
been made int the patient\ arm~, except for the fir t which wa made into 
the back and \\·hich wa o painful that the patient pleaded th,u lurther treat­
ment be gi\'en in the arm o that he ould lie omfonably on hi back .. \ 
the arm :l'ere \Omewhat indurated Tuhol k felt that thi~ indu1ation interf red 
with Lh e proper ab orpLio n o f th tox in. , for Lhey failed to act. On Novem­
ber 16, I !JI 5 therefore, he began givi ng Lhe inj nion in to both thigh · on 
alternate cla) , and al o into the \uperficial la) 1-- of the abdominal \\"all. Thee 
produced quite ·e,·e1 reaction and a wonderful imprn,em nt in the pa­
tient' condition . Jn fact. he con ... ider d him. ·If rnred on X H'mb r 30, I91~ 
afL r on l) L\\'0 week,. Th injenions w re con tinued about e, 1-y other cla 
until the la. t week in J a nu ar , a lmo t three month . B thi s Lim a ll mani ­
f -.union . of the ·arcoma had cli-,appeared except the abclucem nerve para! -
is, \\·hich "·a uppo ed to be due to inu or brain im·ohement. 

Cli11irnl Cour e: About J anuar) 25, 1916 the patient began to ,omit and 
wa. drow mo. L of the time, b coming irrationa l at night. Thcr wa. no 
el vation of Lemperawre. I Ii kidne ·· and bowel\ continu ed to fun ct ion nor­
mally but he ga,·e the impre ion of being in a toxic tale. :'\o injection of 
toxin were gi,en during thi period, and only, uch nmu i hm l1l a., he wa 
abl to retain; glu ose proctocl) i ·, h) pod 1 mod) i , and neutral camphor, 
and timulanL , . trychnin and digitali . 

The pati ent remai ned in ,l co111a for 3½ w eks, during which time the 
temperaLUre frequenth dropped a, low a 95° F. fot hom'> at a time. Tuhol. ke 
held little hope for hi r c0\e11 . Du1-ing the wort period earh in February, 
the patient ". ighed on!~ ' 9 pound . B) the la t week in .\p1 ii he had gained 
2 pound ·, and he wa then di charo-ed from the ho ... pital. .\ careful examina­
tion o( th e no5e a ncl Lh ro;i t by I a pl a 11 , the Jar) ngologi~t who hacl ref rred 
the ca , fail d to re,·eal an abnor111a li ti '\, barring . cars. The patient" 
p ech. hearing and ight ''"ere normal. The paraly i of the left abducens 

nene had clea1ed up and the mO\·emcn of the e,e were nOJmal. Tuhol kc 
reported: "The pe1 iod of one month wa a perfect blank LO the patient: 
he had no r mile tion of what had happened e, cept that he f II a Jeep 
worr ing ·,bout hi · tumor, a nd when he woke up it was go ne. " (16) The 
patient lated that when he retu1 ned to comciou ne he not ·cl a con ide1 able 
change in hi ,kin: it w~ dn and cah, and then wa ... 110 hair below the ne k, 
and the tc ticl -, wer con-,iderabh atrophi d. 
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One inLeresLing feaLUre regarding Lhi ca e wa Lhe polyuria which Tu­
holske was unable LO accounL for. The paLienL passed a n average of 6,700cc. 
of urine in 24 hours for abouL six weeks, Lhe pecimens showing noLhing ab­
normal excepL occasionally a few pu cel ls and a Lrace o( a lbumen. 

bouL May 8, 1916, Lhe paLient reLUrnecl to Tuholske who found a sus­
picion of a small swelling jusL below and posL rior Lo Lhe left ma toicl proce s, 
with no palpable nodes. This was con iderecl as pos iblc lo alize l edema. 1 o 
biopsy was made, buL about ix doses of x-ray Lherapy were g i\·en, with om­
plcte disappearance of Lhe s\\'elling. Tuhol ke sLaLed that in 191 8 Lhe patient 
was presented before Lhe SL. Louis Surgical ocieLy and a repon of the case 
was then read. 

The patient wa admiuecl Lo Lhe Jewish Hospital o n July 17, 1930. Ex­
am ination at this time revealed that the skin was pa ty a nd wax and the 
Lesticle were almo L complete ly aLroph ic and pubic and ax ill ary hair growth 
had not been restored: There were only a few fine hairs on pube and scrotum . 
The hair on Lhe face and calp hacl noL changed much, except possibly for a 
decrease in amount and a finer texture. The paLient stated LhaL ince hi ill­
ne in 1915, he "fe ll hilly all the Lime, needing plenLy of covers except in 
hot weather." H e rare ly perspired on the palms and he had evanescem swell­
ing o( the hand, face and (eel. The facial features were mall , the chin rather 
recedi ng. The aLrophy of the tesLicles wa a . ociatecl wiLh evera l of the ymp­
wms or h ypothal ami c paLholo0 ·y. Dr. Louis Cohen, a n endocrinologist, then 
Lried \·ar iou preparation of male ex hormone, pituitrin, thyroid, etc., for 
about a year, without a n y apparem effecL. The patient di cont inued treat­
m ent of his own accord, be ause he felt that the treatment was more of a 
11ui ance Lhan the s •mpLorns for which he " ·as I eing treated, and to which he 
had grow n quite indifferent. 

Tuholske examined hi111 again in 19-12 and found a mild hypenen ion 
of which Lhe patient wa noL aware. The symptom of eu nu hi m still per istecl 
at the time. H e wa aga in . een in 1946 at which time Tuhol ke reported : " H e 
has a moderately advanc cl arleriosclero ·is, as a re ult of which he had a 
s light hemiplcgia last year (19..JS), from which he reco\·erecl. H e ha recently 
been at work daily." 

The patient died o( a coronary ccl u ion a nd anerio !ero ti c h an di ease 
0 11 November 23, 1948, at the age of 63. This wa 33 years afte r his recovery 
lron1 sarcoma under toxin therapy. 

IL hould b ernphasi,ecl that Lhi is the only paLient in over 1000 tuclied 
Lint were treated by toxin therapy, who later de\·eloped sympLoms of hypo­
thalami c clysfun Lion. It would a1 pear that after the cliencephalic meta ta i 
wa cle troyed b) the toxin , Lhe ill\·o h ·ecl tissues diet not regenerate. 

Com111 e11t: This history de erves careful swcly becau e it empha izes sev­
era l important poinLs regarding wxin therapy: (a) the cliffi ulty o( o lnaining 
favorable re ult with a weak preparation: no effect whatever, even wiLh mas­
sive doe ; (b) the danger of stopping the inj ect ions LOO oon, e\·en th o ugh 
the neopla 111 may have regre ed completely; (c) the important role that the 
· ite o( injection may pla , in determi ning succe · or failure: unless a bsorpt ion 
is rapid a nd complete, a good re ulL may not be obtai ned even with a potent 
product: (d) thi · paLient appears LO have had a brain metastasis, in the r gion 
of the hypoLhalamu : no other case ha been found in which brain metastasis 
wa · pre cnt and regres ed permanently as a result or toxin therapy. 

1L i no\\' apparent from Cole ·s corre poncl:::nce file and records that be 
u eel Buxton· or Tracy"· preparation in the majority o( bi 0\\'11 ca ·cs and 
wa therefore not full aware of the compara tive weaknc s of the com mercial 
product. ,\fter hearing or Tuholskc·s experience. he wrote 10 the Director or 
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Parke D avi. a nd Company R e earch L abora tor ie, a king him to ge t in touch 
wi th Dr. M an ha Tracy, and u rg ing him LO m a ke th e ir produ ct conform to 
Tra y' tancla rds. This was clone ancl as a re ult it wa fo und th a t Park Davi. 
h ad been ta king nitroge n d etermin a tion (Kj e ldahl meth od) before h ,tting 
the toxin for terili za tion. Thi one fa to r appa re ntly made Tracy's produ ct 
a t lea t ten per cent m ore po tent. O ther difference were a l o di covered . 

This ex peri ence o f Tuho lske 's ind ica te m a n y o f th e rea on wh y physi­
cian beca me di sco uraged " ·ith thi s method: m o L o f them u secl onl y the com­
m ercia l produ ct ,d10 ·e wea kn e · h acl no t been a pprec ia ted fu lly by Co ley 
himself. The de ta il of te hni c o f administra ti on as rega rd th e be t ite 
d osage, frequency an l du ra ti on of trea tment , adj u ted LO each type o f neo­
pla m a nd th e age and condition of the pa t ient, had no t been properl y stu­
di ed or taught, et good techni c was a importa nt as the n ed for poten t 
p rodu cts. 

It i no" · appare n t th a t in ord er th a t tox in th erap) may p rod uce the 
highes t pe rcentage o r perma nent cure, the techni cs o f prepar ing and adm in­
iste ring the toxin · sho uld be care f'ulJ y studi ed , a nd there hou ld be cl o-e1 
coopera ti on be tw en th e labora tori es who prepare th e ma ter ia ls. ;i ncl th e ph~­
sicians wh o administer th em. 

R eftr('llcts: 116: 95. case 23: JOO. 

CASE ~2: Ex ten. ivc ma lignant l )_mphom a or the a bdomin a l a nd ccn ·ica l 
nodes, confirmed by m1 croscop1c exa min a ti on b · i\ [acCa n y, pa 
tho logist o f the i\Ia )O Clinic. The sec tio ns were revi ewed in Feb. 
ru ary 1945 by Dr. ,\ . C. Broder , of the ~layo Clini c, ,\·ho concurred 
in the di agnos is, s ta ting th a t th e tumor wa~ o f th e re ti culum ce ll 
type. 

Previous H istory: F .M ., m al , aged 110, o r Prin ce to n, Jncli a na. The fam­
ily h i tory wa · n ga ti ,·e fo r ma lig na ncy, tubcrculo ·i. o r venerea l di,casc. On ­
set, in th e a utumn o[ 1916 a tumor appea red on Lh c pa Li cnL ' back. I n Decem­
ber 1916 he had an a ttack o f grippe. ThcrcafLer the r wa s general weak ness 
ancl lo s o f " ·e ig ht. During Lh e next fc ,r mo nth · h e caugh t cold a nd he had 
pa in in the lo,\·er abdomen , bu t not at o th er Lime . " \ Vh a tcver he a le or 
dra nk hi stomach [ci t abn orm all y full and he u((ered from belching and 
our to mach ." 

Surgery : Six mo nth a fte r onseL Lh e tumor on hi back was excised . 

Cli nica l Course : Three or (o ur mo nths la ter a node was cl iscovcrccl in 
th e rig ht ccn ·ica l reg io n. T he pa ti ent lep t poorly and could not gc L inLo a 
pos iLi on o ( comfort, a nd he ah rays fe lt ti red. H e had be n constipa ted and 
had lo t 25 po und in " ·e ig ht in ix m onth . At Lh e sugge Li on o f hi . ph y ician . 
Dr. M ar. ha ll P. H o llingsworth , he wen L to Lh e ;\ [ayo Clini c on .J un e 12, 19 17. 
H e was seen by Dr. \\ '.E. , istrunk. who reported th e onditi on a roll w. : 
" \\ 'c round on exami ning .\ Ir. i\f . th at he ha ext n i\·e lympho arcoma in­
,·ol ving the g la nds of the a bdomen a ncl ne k. The ondiLi on is so cx tensi\·e 
Lh a t o pcra ti,·c inter fere nce ,ro ul d be wrong, a nd we will ha \·c to depen d up­
o n trca Lment. ,\·ith the Co ley erum a nd the u. e of x-ray. (X-rn, " ·as no t g iven.) 
O f course the condi Lion is an ex tre mely serio u on and hi hances o r recO\·­
ery a re p rac ti call y none. H m\·e,· r, ,\·e kn ow o f a few insta nces wh ere very 
grea t benefi c ha re ultccl fro m th e u. e o [ Coley toxin . \\ 'e th o ug ht i L wo u Id 
be best fo r him to re turn home a nd a ll o" · yo u to aclminster th e LOx ins." ( 100) 

. urgery: \\ ' hil e th e pa tien t wa a t the i\Iayo Clini c a c rvica l node 
was exci eel for m icro copic examin ation , a reported aboYe. 
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T oxin Thnapy (T racy Xl): Inj ect ions were begun by Holling worth on 
Jul y 9, 19 17 with an ini tial doe of ¼ .m inim. During the next month nin e 
inj ections were given, an l the dose was doubled each time, so tha t b y Aug­
gust 11 , it wa 14 minim . The reactions follow ing the larger do es were very 
severe, and the pati nt declined LO continu e treatment after Augu t 11 , 19 17. 

F11rtlin Surgny: Ile then went to St. Loui s, Missouri, where h e ·uc­
c eded in gett ing a urgeon LO perform a n explora tory operation, which con­
·i tee!, H olling wonh stated, o( "slashing the tumor Crom one encl to the other 
end and then ew ing up the opening in the tumor and closing the abdomen. " 
(Thi s letter wa written to Cole by Hollingworth in reporting the progress 
o( th case in 191 8.) H e added : " M. ha improved very greatly. The tumor, 
whi h occupied haH of the abdom inal cavity is now barely perceptible on 
palpation. Dr. Charlie i\fayo " ·a more than urpri secl to see ,vr. recently -
pra tically recover cl. " (46) 

F11rther Toxin Therapy: The patient then decided Lo re ume toxin 
therapy and the second cour e of inj ections were begun on August 3, 191 8 by 
J fo iling worth, who had obta in ed a fre h upply of toxin from Tracy. The 
initi al doe wa ¼ minim. During the remainder of 19 18 an d al l of 1919 
they were administered in alternate months, two LO four injection a .month, 
(a tota l of 22 in 17 month). From November 1919 until April 17, 1920, none 
were g iven (a period o( ix month). They were then re urned and during 

the fir t week were gi ven daily, the doe being in creased l minim da il y. Dur­
ing the rema inder of 1920 the inj ections were gi \·en four or five times a 
month, making a total o[ 45 inj ections in 1920. The dosage used that year 
ranged from, LO 52 minim. V1 hen the latter was reached the inj ections would 
be su pended for three or four ,,·eek and then re urned at 8 minim , agai n 
increa ing daily. 

During 192 1 the dosage ranged from 5 to 34 minims, and the inj ect ions 
were u ually given once a week, with perio l of four to six week' re t every 
three months. The toxins " ere cont inu ed during the fir L six months of 1922, 
but a(ter February only six inj ect ions were g iven, the final one being on 
Jun e 10, 1922. The do age u eel during this last six month was somewhat re­
du eel, being 5 to 20 minims. fter 1921 the Park Davis XIII wa 11 eel, as 
Tra y XI wa no longer being made. 

In describing the treatment H olling worth tated th at the patient insis­
ted on the larger doe. H e added: "the reaction wa some tim e· ex treme, and 
often req uired morphia on account of pain or hock . .. Pa in wa always con­
trolled by hypocl rmi or morphia". \ to the technic used, Holling worth 
had been adv i e I by istrunk to aclm ini ter the toxin aggress ively, Sistrunk 
tating: " It i nece ar that a rea tion be produced in order th at there be 

any benefit following adm ini tration ." (100) istrunk add cl that the toxins 
could be continu ed off a nd on for con iclerable periods. lt i probably clue to 
chi ugge tion th at Holling worth continued the treatment with interva ls o[ 
re t for a total period o[ five ears, lack ing a month. (Only a very few cases 
treated during Cole ' li(etime are known to have received toxin therapy for 
more than l month ) . 

Clinical Course: The patient made a complete recovery and there wa~ 
no recurren e. The tumor di appeared under treatment. In 1922 the patient 
returned to work on' the outhern R ailroad. H e wa road foreman, and his 
work wa more arduous than that of the orclin a1 locomotive engineer as his 
dutie con istecl of inspecting and te ting all defective engines of his division. 
Thi he con tinued to do for the next ix years and his hea lth remained good. 
On Jun e 16, 192 he had an attack of angina pectoris. A second attack occurred 
the following day ca u ing his death on June 17, 192 , at the age of 51. Hol-

fi2 



SER IFS C, TOXI;\ TR.t-:. \ TED Sl ' CC:ESSES. 1)1':T.\ ILFD I IISTORIES 

Jing worth stated th a t linica!J he appeared fully recovered from the malig­
nant lymphoma during the la t 10 years of his li(e. 

Comment: ~ote that no radiation \\'a. g i\·en in thi ca. e. 
R ef crcnces: 'Jfi; , 4; 100; l 2fi. 

CASE 24: Twice recurrent lymphosarcoma of the groin, confirmed b , mi­
cro copic examination at the Methodist l lo pita! , Brooklyn , ~ew 
York by Dr. T. H. Dexter. 

Previous History : Mrs . F.B.H. , female , aged -JI. The family hi5tor was 
neo-a tive for tuberculo i or can er. The pati ent had always been healthy, but 
had had no hildren. here wa no uspi ion o( Ju e . A tumor developed in 
the groin at about 12 years of age, which remained tationary and painle s for 
some years, and then udclenl bega n to gro\\· and rapidly reached the size of 
a grapefruit. This \\·a removed at the R ebe ca Ho pital in St. Louis and wa~ 
. aid to be non-malign a nt. On ·e t, in 191 5, a mall painle lump appeared at 
the ame ite ; there wa no lo s or weight and the genera l hea lth rema ined 
good. 

S11rgc1y: The mall en ap ul a ted tumor \,·as remoyed at the Methodist 
Ho pita!, Brooklyn , and found LO be a "small round-cell sarcoma - ev ident! ' 
a lymphosarcoma. " Thi opinion \,·a · ba ed on the morphology of the ce lls 
and on the type of vascular channel . Four ·ears later there was a rccurrcn e 
and lw ma e · the si7e or lemon \\'ere remo\·ecl by Sherwood o[ Brook lyn. 
Eight month later , in ugu t 1919, there was another recurrence which Dr. 

Henry T. Graham remm·ecl a l the i\le thodi t Ho pita!. 
Toxin Th cro py (Trn cy XI): Intramuscular injection o[ Col y's toxin 

were begun on Augu t JO, 1919 by Graham and during the next 16 da 
were g iven dail y, the do. age be ing increased from ¼ to ·I½ minims. The,e 
cau eel mild reactio n . th e 111as:i111um temp ra ture being l00 °F .. with chills 
on three occa ion . 

Clinirnl Course : l n December 1919 another recurrence developed. 

Furth er Toxin Th era py : Treatment was resumed - exa ct date not 
known. The pati ent stated that the tumor de rea ed while injection · were 
aclmini tered and increa ed " ·hen none were given. 

Clinica l Course : he wa admiuecl to i\femorial Ho. pita l on pril 14, 
1920 and phy ical examinaLion at thi · Lime showed a firm raLher hard ma 
4 cm. in diameter, firmly fixed to the deeper ti·u Lure on the r ight side, 
and very slighlly movable. It wa tender on deep pre sure. he overlying skin 
was normal. Below it, a long Poupart' ligam nt, were the cicatrice of the 
form r operation . 

Further T oxin Th era/J)' Combin ed lT' il/1 R adiation: Jnjenion were re-
urned on April 14, l 920 the initi a l do being 0.5 m inim, which was in-

crea eel da il y by l minim to a max imum o( 12 minim . The maxi mum febril e 
reaction was JO·l °F. The patient al o recei\'ecl 5 radium pack trea tments, to­
talling about 60,000 mch. at 6 and 10 cm. di tance. The first wa given on 
.-\pril 30, two week a[ter th e toxin, \\'ere beg un , the other on .June 12, 
September 17 , l and Decem ber 3. 1920. Thcr was no racliaLion si kne. s. Tlw 
toxins were continued at home clail , in close of 3 to 12 minim, and cau eel 
a few chi ll . By September 15, l 920 the patient had gained weight and was 
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in much be tter gen era l condiLio n. B y D ecember 2, 1920 lhere was no longer 
an y definiLe mas in Lh e groin. 

Concurrent Infection: She h ad Lwo large a bsce e in the groin where 
her doc to r had inj ected Lhe toxin . The whole Lhig h was swollen around 
thee a rea . 

Furth er 1 oxin Th e rapy : The pa ti enL Lh en was La ught to g ive her elf 
Lh e injenio ns a nd continued th em (o r two year . An o Lh er r adium Lreatment 
wa g iven over two a reas of the red ca r in J a nu ary 1922. The pa ti ent wrote in 
an we r to o ur qu Lionna ire : " The inj ecti o n were g iv n fir t a t the ·i\lethoclist 
I Iospital , then a t ivfemori a l H ospita l, th en by Dr. Ronty in Cos Cob, Conn. 
The n I bega n g iving Lh e inj ecti o n my e lf in a rm, right a nd le ft , or fie hy 
pa rt o f leg. I Lerili zed evcryLhing a nd wa 111 0 t a ccura Le in mea ·uring Lh e 
w x in a nd ex peri en ced no ill effect unLil Lh e chill 1,·hi ch put m e in bed a nd 
a lways m ade m e feel b eu e r a fLerwa rds. The toxin used were g iven m e by 
Lh e l\rcm o ri al Hospita l or b y Dr. Co ley. I went co ee him ·e eral times while 
J w as g iving Lh em to m y e lf o ver a peri od of Lwo year .·· The d osage was 
,1 s fo ll o w : "Sta rting wiLh ¼ dro p, a nd Lh en ½ drop, ¾ d ro p a nd co minuing 
umil chill a t s ix dro p · o ne time, a nother seven d ro ps. Trea tment discon­
tinued for a couple of wee ks o r m o re until fee ling fine, the n sta rting OYer 
with ¼ dro p a nd co ntinuin1; until chill _·· 

C/i11 irn l Course: Ther wa no furth er recurrence. The patient wa 
followed peri odi ca ll y by i\lem o ri al H o pita l and rem a in ed in good health un­
til a bo ut 1942 wh n it wa found th a t he had di a be te m ellitus wiLh a blood 
. uga r o f 174 mg. he wa trea Led by die t o nly. L this tim e he d eveloped a 
~we lling in front o [ the le ft ea r. Thi · wa exc i. eel a t the Ch a rlo tte Hungerford 
H os piLa l, T o rring to n, Conne Li eut, a nd pro ved LO b e a tumor of the left paro­
ticl g la nd. I t wa~ ex a mined mi croscopi ca ll y b D r. C . J. Ba rtle tt of ~ ew H aven, 
wh o re1 orted: " ' e Li o ns show a littl e cellular gla ndular ti sue and conti nuous 
with chi is a tumo r g ro wth . Th e la tte r h ows a n ad enom ato us stru cture and 
i no t a so-ca ll ed mixed tumor. . . o f a low d egree o f m a lignancy, Grade I. . . " 
The famil y phy. ic ia n a t tha t time, Dr. G. M. K. \\ a ll ach, ta ted th a t during 
hi o b erva ti o n o f Lh e ca e, the re was n o re turn of chi tumo r nor of the 
lymphosa rco ma o f th e g-roin. Th e pa ti ent reponed on April 9, 1947 tha t she 
wa in fa iling hea lth , with " infe tion of o m e o rt and a nemi a." t thi s 
time he we ig hed 160 po unds a nd was taking iron a nd vitamin pills. ln O to­
ber J 947 he cl ·ve lo ped conge Live hea n fa ilu re in additi o n Lo her cli a be te 
m ellitu . h e wa dig ita li Led and arried o n di e t and insulin . By ug ust 1948 
·he weig hed I 35 po und · (h eig ht 5 fe e t 5 inches) , a nd h er blood sugar was 
151 mg . 

The p a ti ent was admitted to the i\[ e Lhodi t Ho pita!, Brooklyn, N.Y. on 
ug u L 6, ] 9,19, with a hi to r f bleeding whi ch he thought came from the 

ga ·er -inte tin al tract, but which proved LO be hem a turia. Cystoscopic exami­
na ti o n ho w d tumors o [ th e bladder, for which he wa opera ted upon on 

ug u t 17, 1949. The tumors were exci ·ecl and the b ase [ul o-urated. The pa­
ti em m ade a n uneYenLful recove ry. The hi wlogica l cli agnosi was: p a pil­
la r , L pc tran ·itio na l carcino m a, Grade I, o f the bl adde r . Dr. Timm of th 1' 

B roo kl yn H o pita ! re po n ecl o n O cto ber 12, 194 9: "The pa ti ent 's present phy­
sica l exa min a tio n re,·ea l a n individua l approxima ting her age with a good 
hem ic co111poncn t. 'Ihe pat ient i · m en ta ll , a lert a nd phy ica ll y a Live. Sh e h a 
a di a be te for ,, hi h he is ta king in ulin , and a mo lerate hypertension 
I , 0/90. Birna nu a l examin a tio n revea l no e,·icl ence of p elvic di ease, and 
th ere i no ing uina l or other aclenopathy. Right inguinal region shows evi­
d en e o f exte n i,·e ea rring ,rich te la ng iecta is ch aracteri ti c of post-operative 
radi a tion ." The p a ti ent wa readmitted to the i'\,[ethodi t Ho pital on ovem-



'ERIE C, TO ·1~ TREATED CCE "E ~, DET ILED HI ORI 

ber 2, 1949. The next day Lhe bladd r ,,·a examined and a mall recurrent 
papillary LUmor alo ng tbe left lat ral wall was not cl, with a broad a nd bl ecl­
ing ba e, ½ cm. in diameter. Thi tumor wa thor uo-hly (ulg urated. The pa­
ti e11L ,ra di charged on :'\o\'ember -cl, 19-19. he ,,·a aclmiuecl to the ,vater­
bury Ho pita! in April 1951, becau c o( further trouble with the bladder, 
pu in the urine, frequent ancl painful mi turition. omplcte y·to copic. 

xarn inati o n w·1s made ,ll thi. time which ilowed a chronic cyst iti s but no 
eviden e of an malignancy o( the bladder. During I 9r-2 he gra.tlua ll devel­
oped more difficulty " ·ith the bean di ·ea e, the cliabete being fairly "·ell 
comrolled. The bladder mpwm continued. By i\Iarch 1953 he required 
mer urial diur tic. The urinar • s ·mptom became worse. On September 14, 
1953 she de,·e lopecl hematemesi and melena. he " ·as ho pitali,ecl in Ne, 
\Iilford. For ·ix clays she continued LO lo e blood and expired on Septem­
ber 20, 1953. Permi ion Jor autop) \\·a refu d .. .\t thi time the li,·er was 
enlarged and nod ular, and th ere ,,·a a definite ma in the right lower quad­
ra11L o( the abdomen. It wa f It that the patiem died a re ·ult of general 
intra-abdominal metastase from the arcinoma of the bladder. This occurred 
38 years a fter onset o r the lym1 hosarcoma. 

Co111111 ent: Xote that thi patient deYeloped four differe11L L pc of neo­
pla m, a benign le ion in the gToin at the age of 12, lympho arcoma in 1915 
at the age of 3<', an adenocar inoma o( the parotid in 19'12 and a papillary 
atlenocarcinoma of the bladder in 1949. 

R eferences : 46; 

' r\ ' E 25: Jn perable mall round cell arcoma of the axilla, confirmed b 
micro ·copic examination at the . ugu Lana Ho pita!, hicago, 11-
linoi , following incomplete removal. 

Pffvious History: Mrs. 1\ , I ., felllale , aged 17. The family and previous 
per ·onal hi to1·y were non-contributory. On et, in early Februar • 1910 the 
patient began to complain o[ pain in the rig ht houlder e. p ially when 
lying on the right ide. he then not cl a welling in the right axilla whid1 
rapidly increa ed in ize. ' h was admitted to the Augu, Lana Ho I ital on 
Mar h 10, 1910, a month after onset. Examination at thi · time was nega tive 
except for a ma in the right axilla. The uperficial ve el O\'er the LUmor 
were dilated and tortuous, the 1,kin ten-e, dry and omewhat di olored. 

Surgn)': Or. fah,·ard H. Och ner operated the follm,·ing clay, i\Iarch 1 l, 
1910. tumor about the ize of a grapefrnit wa ex i eel, but it had so com­
completel I urrollncled th axillar 1 ve ·se l · and nerve that not all of it could 
be remo\'ecl. The upper, outer founh of the mammary gland and portion of 
the pectorali major and minor mu cle were al o removed . The wound wa 
lo eel, and a ·plit rubber dra in and two cigarette drain were in ·erted through 

a stab wound. The po L-operative course wa uneventful. 

Toxin Th erapy (Parh e Davis Xll): lnj ecLions were begun by O chsner 
about two week · a fte r the operation. They 11·ere made into the deltoid mu -
de. , e,· rv li\'e or ~ix da,~. ;-Jarked febrile reanion, ocrurrecl. from 102 ' · 
I05° f. 'l'h' injenio n w~re continued at home b} th famil) ph) i ian for 
about ix month . The remain of the growth regres ed and th e pati nt made 
a complete re overy. 

Clinical Gour 1': he wa examined periodicall • by Och n r and re-
mained free from recurrence. ' he married and had three children, a on who 
wa in the Air For c in \\'orld \Var lI, and t\,·o daughter. , he wa la t traced 
in excellent health on December 18, I 9-c!G. o\'er ~(i ear · after treatment. r\t ­
Lempts to tn e thi patient thereafter have proved unsuccessful. 

References : JOO. 
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CA E 26: Twice rec urrent inoperable lymphosarcoma of the neck, confirmed 
by microscopic exa min a ti n at the R oyal rmy M edica l Co llege. 

Previous History: 11.M., male , aged 26, of the Bri tish Army. The pa-

tient first noted a swelling in the left side o( the neck, ear ly in 19ll, which 
enlarged slowly. In Febru ar 1912, exam in ation d isclosed a soft rounded free ly 
movable tumor benea th the left sternoma Loid. 

Surgery: Thi growth wa ex i eel on 1'vlar h 6, 1912. R ecurrence took 
place very rapid ly, th e left side o( the neck becoming filled with masses of 
en larged node. On March 29, 1912, a n attempt was made to clear ou t the 
posterior triangle on the left ide, but remo\'a l o( the growth was incomplete. 
The wound healed well, but aga in re urrence took pl ace very qui ckl y. 

Toxin Therapy (Parke Davis X II) : Inj ections were begu n on Apri l 6, 
19 12, by M ajor C. J. Spen cer, R oyal Medi cal Corps. The initial dose was 0.5 
minim, which was gradually in crea eel for three weeks, inj ect ions being given 
a lmo t every clay. By pril 26, 1912 the da il y doe was 10 minim ·, and th is 
a moun t was continu ed until i\[ay 11 , 19 12. A well marked reaction with a 
good deal of local inflammation followed each inject ion . Except for the first 
few cl ays, a ll inj ections were made in to the tumor itsel f. After the fir t week of 
trea tment there was n o further in crea e in the size o[ the growth , and clecrea e 
in its ize so n beca me appa rent, though thi was ma keel to some ex tent by 
loca l infl ammation and thi ckening et up b y the inj ections. After they were 
uspencl ed , the in(l ammatory we lling ub icl ed, and in a few da y nothing 

could b felt of the tumor. furth r course wa g iven from May 29 to June 29, 
J9 l2, 10 minims being g iven on alternate days . 

. ·um11uny of Treatm ent: Initi al cour e : Apr il 6 to 25; 0.5 m inim to 9 
minim , 16 inj ections, total 76 minims; econd course : April 26 to 1ay l 1, 14 
inj ection , tota l 140 minim ·; third cour e: May 29 to June 29, 15 inj ections, 
10 minim doe, to ta l 150 minims; tota l amoun t g iven 366 minim:, mo tly by 
intratumoral inj ection, total dura tion 2½ monLh . 

Clinical Course: The patien L " ·a. kept und er ob ervation for two 
m onth ·. In Jun e 1913 h e rewrned Lo ac tive duty in the arm y. At that ti.me 
th ere wa no sign of furth er recurrence and he appeared in perfe t health 
ex ept for the ract that at the econd o pera tion the sp in al acce sory nerve 
wa inju red ca u ing some weak nes. of th e . houlder. H e was presented befo re 
the Leed and '\\ e L Ri ding i\ fecli co-Chirurg ical oc iety on December 13, 
1912. He was la L traced in 1923 in perfe L hea lth, over 12 years after onset. 

R efer,-nces: 10 (p. 139) ; 46; 117; ll 8. 

CA E 27: In operable lympho arcoma of th e retroperitonea l nodes. The di­
agno i wa ba eel on the x-ray examin a ti on of Dr. J ohn Ba rn es and 
mi ro copic exa minati on at the State In titute for the Study of 
M ali <Tnant Di ease in Buffa lo a nd at the i\filla rd Fillmore H ospital. 
The report Lated thaL th e growth " ·as compo eel o f "round spindle 
ha ped cells whi ch vary markedl y in shape and size ... some mito ti c 

fio-ure ." 

Previous Hi ·tory : i'vlrs. i\I.i\f. fe ma le, aged 50 of Buffa lo, New York. 
The farni l ' hi to1 , wa negative for wberculo is or pec ific d i ea e. The m a­
ternal grand father is believed to ha ve died of carcin oma of the stomach. The 
pati en t had meas le, mumps, penus is, diphtheri a and pn eumoni a in child­
hood. I\l ewes began al 1'I a nd were normal. .She was matri cd in 1909 a t th e age 
o[ 27 and bad one on after a [ul l-Lenn , normal pregnan cy and confin ement. 
111 the a u tun111 o[ 1924 he had nephritis a nd became very a nemi c, the hemo-
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globin b eing 601/c,. The a nemi a per. i~tcd. :\Jeno pa u c on urrcd in 19~7-28 al 

the age of 46--17 , ll'iLh h ot n as he~ and nen om S) lllpL0111s. Durin g- a vag inal 
examination a small , ext ramural uLe1inc lib ro id \\'a di ro , e red earl y in 1928. 
The cervix uteri had e\' ra l mucus C)~ L~, wi1h mu copurulem di charge from 
the anal. On i\larch 26, l!l2<', Dr . .Jul iu. Ri chter removed thi s fibroid 10-
gether with the appendix, a l the L a fa )Ct Le J fospi ta l. Hu[lalo, :'\cw York . On­
s L, aL Cbri Lma 193 1 the pa ti cm no ti ced an enla rgemem o l the abdom en. 
Earl y in 1932 he co n ultecl Ri chter aga in , h er chi ef compla int be in g 1hat 
be wa troubled " ·ith much ga in the dig , 1i, c tract. " ·ith con ·idcra bk 

backache a nd that h er abdomen " ·a growing \"Cl y l;1rg . These symptoms had 
been pre ent abo ut four m omh . Exam in at io n al thi s time r ,·eal cd a large 
re troperi tonea l tumor in th e upp r p art of the a bd omen, which " ·a nodular . 
immo,·abl c and abo uL th e si1c o [ a la rge melon. lt 1,·as noL Lend ' r on pressure. 
,\ r adio log ist a t fir t regarded Lh e condi t ion a a pa ncrea ti c cy L. Dr. i\lar hall 
Clinton wa . een in co n ult a tio n and he r ga rded it as an o,·a rian qs t. 

Su rgery : An exploratory opera tio n was perfo rmed b) Ri chter on Febru­
ary ] , 1932, at th e i\Jill a rd Fillm ore 1 lm pita l, Buffalo. ,\ right rcnus in­
cision was m ade, , hi ch di closed a o ft, o licl tum or spring ing apparcn il y from 
the reu-operitoneal ti sue , p ro truding [o rn·ard throug h th e roo t o r the mes n­
tery. An incision was m ade in the me cntcry and a pcc i.mcn taken for biopsy. 
The tumor was very fri a ble and " ·a en ti re l , inoperabl e. The abclo111 n wa · 
closed in layer without dra in age. 

Radiat ion: Tiro x-ra} trea tment. ll'Cre appa re nt! , gi,·cn at th e i\ l illard 
Fillmore Ho pita l prior to beginning the toxin . 

T ox in Tl, rra /J)' (Parke Davis XI II ): Inj e<li o ns were begun b} Ri chte r 
on i\farch 14 . 1932, a lmo t a mo nth a fter th e exploratory o pera tio n . They 
\\·ere gi ,·en d a ily by th e intramu cula r route a nd th e lebr ile r anion; ,l\ Cragcc! 
101 ° Lo 103° 1-' . after th e fo urlh inj cni o n. The ~ite \\" ;1s the hip ;incl ab o rp­
Li o n ,ra comple te, no indura t io n rem a in ed a l th e ites o ( inj ecti o n. C\'e ral 
ch ill s were produced a ncl omc nausea, but no h eadache or ,·omitin g. From 
j\[arch 26 to April 7, 1932 they 11·e rc g i,·en c, ery two day and the doe ll'a 
8 minim , whi ch con i tently p rodu ced a f brilc r eacti o n ol 102.6° LO 

I 03.6 ° F. _ \ L the end o [ th rec " ·ec b ' trc,t tn1 e 11 t there 1ras e,·id encc or lo; o r 
appetite ancl general depre ion , but Ri chte r r eported to Col that all pal ­
pable e,·idence of th e growth h ad di appeared. The inj eni on. were th n 
stoppe I. 

F11r! hPr R ad ia tion: On April 20, ]932 th e pati ent ll'a examin ed ;1L 
the Sta te ln tiLUte fo r the Study o f i\ fa lig na nt Di · a;c a ncl nodular tu mors 
11·cre noted, cYid ently r t roperitoneal, ;ca u cred throug hout the abdomen. 

h ere " ·ere no n ode pa lpa bl in the neck or ax i !l ac . On Lh a t date th e pa­
ti ent w;iv given one x -r ay trea tm ent a t th e In titule (200 K.V. , l [\ L 9 cu. 
ant. pot. abdom en, a to ta l kin doe o [ 1062 r.). 

Further Toxin Th erafJy : Inj ec tions were re urn ed on Jay 19, 1932 but 
rh erea f1 er they were gi,·cn Yery pa mocli ca ll), i.e., ,\la } 2·1, Jun e 2 :rn cl ~1 ), 

Jul y 5, 19, 25, ; \ug ll"L l , 29, September G a nd 12, 1932 a total of 11 i1 ,_;ec1ion. 
in four 1 1on Lh . 

.F;1•ther R adia tion: One m ore x -ray trea tm ent " ·a g i,'l' n in ,\n~u~l 
193~, (200 K.V. , 1062 r.) oYer the a ntc1ior po tcrior a bdomen. 

Cli111 ca l Course : The pa ti ent ,ra re-examin ed a t regular inten ·ai · a t th e 
State l m 1itute for the Lud y o[ i\Ialig nanL Di ca c. During l9 ;l3 and 1931 
ome node ,rere p alpable either in the groin , axill ae, cen ·ica l o r retro pcr i-

1one:ll nod es a t ea h examin ation. 



Further R adiation : She was given funher radiation at the ln ·ti~ute in 
Jun e 1933, LO th e left ax illae, 890 r.; in i\Jarch 193-1 Lo the left supraclavicular 
region and the an terior portion of the left proximal che t, 984 r. 

Clinical .ourse: On e1 tember 16, 1935 the Stal Institute reported: 
"There :ire no retroperitoneal node palpable. The liver and plcen are uot 
palpahl<'. No nodes in neck, ax ill ae and gro ins." . he had a heart block beat­
ing :ibout 40 per m inute 120/70 and was advised lo be trea ted for cardi ac 
concli ti nn. Peri od ic examina tion were cont inued. 

Furth er Radia tion: No x-ra y th era py was g iven for 5½ years, unti l 
0 tober l , 1939, (200 K.V. , le ft ax ill a, 3 8 r.). On J anu ary 10, 1940 she 
wa g iven 2752 r. total kin doe o,·er the anterior po Lerior media tinum and 
on M arch 11 , l 942 800 r. to the left axilla. 

Clinica l Course : t exam in at ion by Richter in \pril 1942, the patient 
h acl absolutely no compla int . Thereafter she was ·een every six month at 
R o well Park i\Iemorial In stitute in Buffalo, and no node were fo und either 
by palpation or x-ray examin a ti on. he reported on pril 6, 1946 that h er 
height wa 5 feet 1 inch and h er n ormal weight wa 120 pound and that in 
recent months he h ad ga in ed thre or four pound . She added " H a,·e been 
do ing all my housework and outside of ge uing pre tLy t ired at times I have 
been feeling very well." She h ad a sudd en at tack of cholec titi in Septem­
ber 195 l , for which a chol ecystec tomy was performed. The surgeon reported 
that th ere was no evid ence of recurrence or metas ta e o f the lymphosa r­
coma. he lot a little weight after thi operation, but by eptember 1952 her 
weight was 126 pounds, a ga in o[ abo ut fi ve pound . ln Sept mber 1952 she 
wa g- iv n a thorough phy ·ica l exam in at ion b Dr. Nolan Ka ltreider of R o­
che ter, rew York who found her in good cond it ion. She tated then tha t 
she felt very well. During th e ummer of 1954 she wa g iven a no ther check 
up at the R o well Park Memorial In tiwte ancl they reported no change in 
h r cond iti on a nd told her they did not think her o ld trouble would recur . 
. he moved to Florida in 1954. he remained in very good health until Janu­
ary 1960 when he h ad a left cerebra l hemorrhage au ing right hemiplegia. 

be wa ho, pitalized for a bout three week . There was recovery of 70 o/£ of 
physi al capacity, but m ental defect rem a in ed. On Jul y 1, I 960 he developed 
a utc inte tinal ob truct ion. This wa handled by a long tube for one week 
and then a n explora tory laporotomy was performed " for reli [ o[ adhesi ons. " 
The patient d ied three da , later on Jul y 10, 1960. at the age of 78, from 
J al i,ed peritoniti ,vith multiple peritoneal ad hesion and early ga ngrene 
o f the tran ver e co lon. Death o curred 30½ years a fter onset of the Iympho-
arcoma. 

\utop y reYealecl no evidence of Iymphosarcoma. There ,rn m arked ar­
Lcri o ·cl ero is thro ughout the me enLer ic ve se ls and the aorta; e pecia lly th e 
lower thoracic and ab lominal aorta " ·as the ite of extensive evere calcifying 
:irt er ioscl ro ·is. The pathologi t a l o n o ted: l. m yocardi al ribro i , o ld ; 2. re­
na l cort ica l infarct, recent; 3. pulmonary atelecta is, both lower Jobes; 4. pul­
monary adhe ion , mild, right; 5. pulmonary emphysema , bilateral, mild ; 
6. chron ic pyelonephri ti ; 7. chronic perisplen i tis; 8. aortic atherosclerosis, 
e,·c re: 9. cerebra l athero clcro i , mild; JO. cerebra l infarct, left caudate nu­

cleu ·; l l. hiatu h rnia; 12. e ophagiti , evere; 13. cy Liti ; 14. po toperative 
tatus: explorato1-y laporotom with relief of adhesions : 15. moderate intest i­

nal cli tention. 

Rcf crences: 46; J..00 . 
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CA E 28 : Recurrent in o perabl e lymphosarcoma o f th e upraclavi cular, c r­
vi ca l a nd axil htr) node, bil a tera l a nd o f the m edi a tinum, con­
firm ed by micro copi c exam in a ti on b Dr. A.C. Brod r , a pa thol­
ogist at th e i\f ayo Clini c, on pril 18, 193~, and a L th e Dea oness 
H o pita!, Cin cinn a ti. 

Previo 11 History: H.P.J. , m a le, aged 33 o r \\' yo111in g, Ohi o, a test eng i­
nee r. The famil y hi to t , wa nega tive for tu berculos i. o r m a lig nan t di sease. 
The pa Li n t \\"as color blind a nd had n )~Lagm us: hi C)e. did not d evelo p 
(limi ted visio n). B e had had Lhc u ua l di case o[ childhood , a l ·o a te nd ency 
to fu r un cul os is in ea rl li fe, but no . c ri o us illn esses. T here was no hi w ry o f 
Lrn um a, but the pa ti em had a n infected tooth roo t in Lh c le ft upcrio r maxill a 
pri or to o nse t. ] le was m a rri ed in 1929, abo ut a yea r a ft er mov ing Lo Cin cin­
na ti , an unu ua ll y congeni a l ma rri age, bu t the re were no child ren . H e wa 
inclined to be very a pprehensive and " mo re o r less lived wiLh menta l, emo­
ti onal or econo mi c tres. '' p rio r LO o n e t, whi ch occu rred wh en th e economi c 
dep ress io n wa a L iLs wor L. On ct, in the su111111 er o l 193 1 the lefL ~u prac la ,·i u­
Ia r nodes bega n to enl a rge. There was no spec ia l so re ness or ph sica l disturb­
a nces. 

u rgery : Dr. Ch arles G oo m a n o f Cincinna ti op era ted in cptc.mber 1931, 
removing the enl arged node . 

R adiation: X -ra y thera py wa th en aclmini t red , 11 trea tm ents being 
g iven in 17 day, beginning O ctober 2, 193 1. 

Clinica l Co 11rS(' : X -ray examin a tion in J a nu ary 1932 showed a shadow 
in th e upper 111 di a Linum . There wa a recurrence o f th e node in th e ·upra­
clavirula r region and the axill a r n odes were in vo lved on the I ft icl e. 

Fu rther Hadiatio 11 C: 0111/Ji11cd I 11itlt F11rthn S11rgc· ry : Ano th er course of 
x-ray the ra py (1 7 trea tmen t ) wa g iven be tween Febru ary 29 and i\fa rch 22, 
1932, foll owing a scone! o perati o n . Th e growths dimini .- hcd co n. icl e r;ibl y un­
der radia tion. 

T oxin Th e ra py (Park e Davis X!Tl ): Inj ec tions were begun on April 25, 
1932 and wer m ade into the left a rm, in tramus ul a rl y a nd intravenously. The 
initi al cl ose was l /20 minim , which wa in crca eel to a max imum o f 2 minim , 
whi ch wa all th e pa ti ent could tolera te, a h e a ppea red to be v ry su ccptiblc. 
The inj ect io ns were g iven every o th er cl ay for ·ix mo nth ·. They ca u. eel ,·cry 
m arked rea ti ons, " ·ith fever, nau ca a nd me diarrhea. There wa regr ssion 
o f th e a ffected nodes, a nd wh en Desja rdins o f th e ' Ma ·o Clini c examin ed th e 
pa ti ent o n . cptc111ber 19, 19n there were o nl y a few very lig h tl enl arged 
node in th e ax illac, c pccia ll on the left idc, a nd there was no furth er ev i­
dence o [ mcclias tinal involvem ent. 

Fu rther R adia tio11 : T he pa ti en t recc i,·ed furth er roentgen treatment to 
the axill a ry reg ions, (500 r. 13- K.V. each) . 

Furth er T oxin T herapy : ,.\ fter a monLh . re. l the toxin " ·ere re u rned 
and continu ed a nother ix m onths. fter a second rest p ri od o f a mo nth , 
the inj ecti on were aga in resumed a nd g iven once a week fo r a no th er six 
month s, th e tota l d ura ti on o f toxin th erapy being 20 mon th . . T he inj ec ti om 
ca used much local pa in a t th e ite · of inj c Li on, w ith f bril c reac tions to 
l03° F. Du r ing the early part of the trea tmen t the pa ti en t los t 30 po und in 
" ·eig ht. 

Cli11ical Course: llc gradu all y regained hi · we igh t a nd treng th , and a ll 
c\'idencc o f the d i ca~c disa ppeared . llis genera l hea lth re m a in cl good (ex­
cep t for some , inu~ trouble and a n occas io na l mi d or hay lc,-cr) until Fc brn-
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ary l 95 1 wh en h e d evelo ped sympto m o f a ga Lri c ul er. Thi occurred in a 
p eri od when hi work was " \'cry Lrying, wiLh heavy res po nsibiliLi e ." H e Lhen 
con ulLcd D r . Ch arle IL Focnm eyer of C in cinn a ti . Exa minaL io n re,·ea led a 
di a phrag;ma ti c herni a with a po ibl e u lce r. Further exa min a ti o n in con sul ­
ta ti o n with D rs. E lme r R . :\fauc r a nd G oo m a n confirmed the di agnos i with 
th e p rese nce o f a 5hort c o phagu . A n ul ce r di e t ' "a recommended a nd fo l­
lo wed for s ix w eks. B y O ctober l 95 1 h e wa b ack on a fa i r ly n orma l di e t 
a nd h acl l'Cry liul c cl ige~ ti,·c tro u b le. IJi s " ·e ig ht rem a ined a bout 185 po un ds, 
hi s he ig ht be ing ix feet. I Ic rema in ed in good h ealth o n .Ja nu a ry 2, 1954 . On 
1\l ay 5, 1955 he fe ll o lf a ra mp while a t wo rk Le ting a n eng in e and " very seri ­
o usly tore Lh e liga m ents in hi. r igh t ho ulder," requi r ing urg ic-tl repa ir by 
Dr. Th odo rc J I. Vin kc . Thcrea ftcr h e su fl red "a lot o ( aches a nd p a in s" 
but continu ed with hi · work in a m o re o r lc ·s limited ca pa ity. Jn 1965 h e 
had shing le~ . Jn 1966 h e had a coronary a nd wa h osp ita li zed fro m pril 19 
to ray 18. lL was th e n di co ,·crcd th a L he hacl mild di a betes whi h wa co11 -
tro ll cd w ith Orina!>c. I le made a n exce ll en t rcco ,·ery a nd wa la t traced in 
good h ea lth o n A pr il 2, 1969, over 37½ years a (Lcr o n ct. 

R eftrcnc('s : 46; 84; l 00. 

CA E 29 : L a rge lymph o arcom a o f the n eck, con firm ed by micros opic ex-
a min at ion a fte r surg ica l bi o p ~y a t the cw H ave n H o pila l. 

Previous History: .J.P.G., m a le, aged 23 o f New H a,·c n, Connec ti cut. 
Th e famil y a nd prev io us p er. o n a l hi sto ry were n on-contributo r y. Th e pa ti ent 
had a ten de n cy to co ld . a nd "h ad I cen nervo u. fo r yea rs", La ted that the 
lc-as l bi t o f exc item ent m ade him "ju m p y" . H e had been in go cl ge n eral 
hea lth except fo r ga tri c pa in , clu e to a n u lce r. H e wa a m achin e o pera to r. 
I le wa, ~ix fee t, th ree in che ta ll a nd we igh ed a bo u t 160 pou nd. On e t, aboul 
J a nua ry 7 19·12 he firsL n oL i ed a tumor in the subm axi ll ar y rcgfon. In le s 
th a n Lwo weeks iL in crca ·eel to Lhc sile or a baseba ll. )J o d octo r wa con ulLed . 
The pa ti ent was aclmittccl Lo the N ew H a ve n IIo pita ! o n J anu a ry 27, 194 2, 
1hre weeks la ter , beca use o r a p erforated pqn ic ulcer. ,\ t examin a t io n o n 
acl mi ,~ io n , in add it io n to the abdom in a l ·ign , a ma o[ rubbery n ode m ea ur­
ing 6 x 5 , 3 cm. in di a m eter " ·a no ted in th e rig hL ubmax illary reg io n. Th e 
te11Lat i,·e di ag no i wa m a ligna nt lympho m a. H e wa o pera ted upo n a bo ut 
ha ir a n ho u r a l Ler he was ad mitted , th u lcer o n th e p re-py lo ri c sto m ach being 
pl ica ted. 

Co11t111Tc' 11/ fn [('clio11: Twc h e day a lter t hi o pe ra ti o n , t he pat ient d c­
\'Clo pcd a pulmon a ry infa r L fro m a n rnbolu s. It ev identl y beca m e infected 
a nd he ra n a Lo rm ) cou r e for a bo u t a " ·eek, du r ing ,l'hich hi s spuLum con­
La in ecl hern o lyti trepLo occi. On Februa ry , 19·12 th e Lernpe ra LUre ro c sud­
d enl y fro m n o rm al to 103°F. Th e nexl two cl ays iL wa l04 °F ; th en slowly bul 
·tcaclil y ub. idccl a nd reached 99 °F . o n Febru a ry 15, 19-12. Dr. Jul P la ut 
stated t hat two cl ay · a fLer Lhe infecti o n d eYe]o ped , " ,·e r ) bod ) rcali Lccl Lh a L 
the lump in th n eck hacl disa p1 ea rccl .' ' 

Cli11irnl Course: B y Febru ar) 2<' , 19-12 it ' "a no ted Lh aL Lh e Lumo r h ad 
re ·urrccl , a nd wa in crca ing slow! , in . izc . On i\hrch 13, 1942 th e node were 
b io p ied a nd reported to be I) mp hosa rco rn a . At Lhi po inL Pl a ut wa n Led to 
g il'c th e pa ti ent Co ley w xin , buL th e s ta ff fa vo red x-ray thera py. Appa re n Ll y 
Pl a u t "co1wincccl the ~taff tha t a p re limina ry co u, .. e o( inj cLi On5 could d o n o 
harm .·· -

T oxi11 Th erapy (Porhe Davis X l ll) : On April l , 1942 Pla ut bega n Lh e 
t rea tmen t, and d uring the next four cl ay fo u r i11L ra mu cul a r injec ti o n were 
g i\'en in Lh c foll owing cl osag : 0.1, 0.3, I :incl 3 minims, b 11 t t hese ca used no 
rea ti o n . 
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"jHrial l?.eseaffli Pr f'/Jara tion: (i\Jade up by P;irke D a,·is using BuxLon ·s 
VI formul a): On ,\pril 6, 19-12 th e re ·ea rch preparation ,,·a; begun , th e initi a l 
dose being 0.1 m inim , th e second 0.2 and the th ird 0.6 111inirn , a ll .~i,·cn by 
th e intramu cul ar route. These all ca use cl little app;irent reacti on (100.2 °F.) 
The in 1r,t\ ·e nou; route was 1hcn tri ed , o n April 9, 19-12 a d ose o ( 0.1 minim 
ca u. ecl a rcbril e reac tio n o r 105.,' °F. and a scYcrc hea d ache. a chill anil 
mark cl cya nos is, etc . The ame doc was re pea ted on the nex t three cla ys and 
produced chill e;1 ch tim e with rcbril e reactions o r 105° . 103.,1° and 101.2 °F .. 
Lhc chi 11s be ing g radu ally k;s ~c ,·ere on each . wcc~si ,·e d a '· On . \ pri I I '.I. 
JCJ-I2, 0. 2 minims were g i,·en, u rning a temperature of l0-IA °F. and a seve re 
ch ill. t' hcrcaftcr th e clo e was in creased dail\' a rollows : 0.2, 0.4 , 0.8, 2 and 
:"5 minims, the febrile reaction rang·ing (rom' ]02. 0 to 10•1°F. In d escribin g 
the Lreat rnenL Plaut statecl: ·· .• \11 the reactions bega n 40 to ·15 minu1 cs af te r 
the intra ,·enous inj ect io ns ancl las ted about half an hour. They were accorn• 
pan icd b) marked genera l cya nosis a nd seY re he;1da d1 cs. On sc,·ct a l occa ion, 
1here was nau . ca and vomiting. There was Ycry liul c o the r reac ti on. suall y 
I ga \'C the toxin abo m 9 a.m.: th e chill came at about 9:-15, the m ax imu m 
tcmperaLUre about 11: 30 and thereafter the boy felt prc1ty " ·e ll. H e had little 
appe tite for lun ch but usua ll y ate a good dinn e r. ll e got so tlrnt he ac: Lu:<111 
lookecl forward to the inj ec tions, in asmu ch as h e wr1s anx iou to ge t well. The 
intramuscular hots were whol ly in effective and mad e the Joc;:il area prc 11 y 
;ore. There wa no pa in with or al"ter the intraYc no us inj ectio ns." 

Clinirnl Course: After 13 inj ection o f thi s nc" · preparati on had been 
g i, e11 , the trea tment was ~Lop ped as Pla ut f cl L '· they had had Ii Ltle or nc, 
(apparent) effect on the lyrn1 hosarcorna," a nd he beli eved thi " ·a a [air 
trial of whether or no t this p art icul ar pa ti en t would be benefited I y the tox in ,. 

Fu rther Radiation: 
trea tm ent · " ·ere g iven. 

D eep x-ray thcrap · wa - then begun , a nd six or ' ight 

Clinical Course : The p a ti ent wa di cha rged improved , on i\fay 19, 19-l~ . 
Th e g rowth regre· cd omplete ly and did not recur again. Th e pati ent re­
turned to th New Haven Hospita l Clini for follow-up exa min at ion o n Jul · 7 
and November 2-1, 1942, bowing no e \'id cncc o r di case . l le was follow d 
periodically thereafter, being vi itccl on severa l occa ions by l"oll ow• up work er,; 
he cla im ed Lo be ree ling " . II , was ga ining " ·e ig ht and working e,·cry cla y. Bv 
]9,16 he weighed bet"·e n 190 and 200 pound s. On February 17 , 10·18 he wrote : 
" J ha ,·e had no furth er troubl e " ·ith my neck ." B y Jul y l !l 0 l8 his weig ht was 240 
po und , an increase of O pound in six yea r . H e 1atccl th a t hi ncn ·cs were 
st ill " jumpy"' . In Jun e 1952 h e weighed 246 pounds .. \ s he \\·a s still suffe ring 
a g;oocl d ea l from gastric ymptom a second operation " ·a perform ed, mu ch 
o f the stomach be ing rcsectcd. During co1wale ccnsc hi weigh t cler lin cd to I 85 
pound and he felt bette r in e\'e ry way. On Jun e 10, 1%6 he. uclcl enl y beca me 
blind in the right eye du e LO r e tin al h emorrhage. Th rca fter he was unal le 
to obtain ,,·ork for about two yea r . H e remai11 ed in ,·er ' good hea lth working 
in a lib rary when la L traced on April 5. 1969, over 27 years ri ft er onse 1. 

.References : l 00. 

C \ SE 30: Inoperab le retroperi toneal lym1 hosarcorna con[irm ccl by micro­
cop ic xami nation by L " ·o competen t pa tliolog ists. The sect ion , 

" ·e re a l o seen by Dr. A.C. Brod er of th e -:\f ayo Clini c who con­
curred in th e cli agnos i . 

Previous H ist01y i\Ir. R .Q.B. , female, aged 37, o f Clinton, Mi ss iss ippi . 
The family hi story wa negat ive for can cer, tuber ul os is, diabe tes or alle rgy . 
The pa Lien t h ad n ever h a cl an y crious illne · . There " ·as no h i5tory or an Lecc-
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dent local trauma prior Lo onset. ;\fen e began a l 13, a nd were painful and 
irregular. The patient wa married but had n ever been pregnant. Her normal 
weight was 135 pound , her height being five fee l, seven inches. Onset, during 
1942 he gradua ll y losL weiglll and in December 1942, during an attack of in­
fluema , a wmor was first noticed in the abdomen, with sl ightly bloody tools. 
The growth increa ed rapidly in iLe until by February 1943 it exLenclecl from 
the region of th e spleen, clipping over the pelvic brim. 

11rgery: Dr. Jo eph F. rmsLrong performed an exploratory laparo tom) 
on February JO, 1943 at t. Dom inic' Ho pita! , Jackson, Mi i ippi. biop) 
wa Lak n. No treatment wa given prior to toxin therapy. 

Toxin Th erapy (Park e Davis XII I) : Inj ection were begun on Febru­
ary 13, 1943, three clay after the exploratory inci ion. The fir t 17 were given 
dail y into Lh e arm; thereafter, the lrequ ency wa. once a week umil the final 
injection on pril 16, 1943, a tota l duration of about Lwo months. The reac­
tions were verv mild at first, but the ixLh doe cau eel a se\·ere rea ction, with 
inten e n a u e; followed by a ha rd chill and a tempera ture of J03°F. There­
after, they u uall y caused marked reaction , with hard chill and high temper­
ature, nausea, el . 

Radiation Combined TVith Furth er T o.\·in Th era /Jy : H ginning on Feb­
ruary 21, 1943, a week after the toxins ,rere begun, deep x-ray therapy was 
in tituted, trea unenLs being g iven on the ame clay as the inj ection . They were 
continued until \pril J, 1943, a total of 28 treatments. The growth regre eel 
completely during the combined therapy. 

, finical Course: About M a l, 194 3, two weeks after the final injection, 
the patient ·taned ha\·ing abdominal hemorrhage. ' he wa ho pitaliLecl for 
about six weeks and in bed at home until ugust. During thi Lime she re­
ceived vitamin therapy and her condition improved. rmstrong reported on 
July 26, 194-1: "The wmor ma ... ha entirely disa ppeared ... She ha ga ined 
30 pound in ·weight, i. doing her usual household duties and apparentl y has 
no di ~a bility what oe\·er." On Jul 26, 1946 the patienL reported th a t he was 
tronger Lhan ·1t an , time in ce h er illn e s. r\rm Lrong reported on July 22. 

19116 Lhat he had examined her recently and added: " I find her in excel lenL 
condit ion and n L a tra e of Lhe old trouble. It i my opinion that he ha re-
overed completely." R.emb rt reported at th i time that he h ad recently been 

g i\'en an x-ra diagno i of peptic ulcer. Howev r, thi wa n t mentioned by 
Arm trong or the patient. Rembert reported on ::'-lovember 19, 194 that she 
remained in apparenLly very good health and had had no recurren e. How­
ever, . he wa not robust. " 1o further ign of arcoma. Ha had a bad gallblad­
der for years , o i never very " ·ell." In 195 he gained " ·eight (from 9 Lo 103 
pound). H r phy ician reported that efforts Lo get her of£ laxa tives had been 
un ·uc e ful. In June 1962 he had a cerebral accicl nt whi ch left h er with 
poor re idual coordination in peaking. he remained in relatively good health 
therea fter until her death in 1ovember 1963 from a econd cerebra l accid ent. 
Thi wa ~l year a[ ter on et of her lympho arcoma. 

R eference: 100. 

,A E 31 · Original] · thi " ·a regarded a reticulum cell arcoma, (later this 
wa changed to o·iant follicular lymphobla toma of the left axi ll a 
and inguinal region) with what ,va rega rded a m ta ta e LO th 
di tal and proximal ends of the rio-ht femur and Lo the left lung. 
The biop y material wa taken from t\\'O tumor in the left axillary 
reo-ion on i\Jarch 19, 194 . The ection wa reviewed in 1955 by 
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Dr. R ee e, P a thologist at th e Orange Co unt , G e neral H ospita l, 
Ora nge, Ca lifo rni a a nd by Dr. H em , L. J affe. T h e e Li o n howecl 
a t remendo u amoun t of fo lli cl h •perp las i . 

Previous H i t01y: .£., fe m a le, age H m o n th , of ~ o r wa lk , Califo rni a. 
T he child ' m a tern a l fa mil y hi st0 r y wa no n-con tri b u t0 t · exc pt tha t the 
m o ther h ad " m a n y co lds." The child ' fath er had neve r bee n heahhy a nd 
wo rked o nl y occas io na ll y. "Th ey d o no t kn o w wh at i. the m atter wi t h him 
bu t hi · i a hrn s ick ." Th e parent 11·ere cli \'or ed . The re 11· re three o ther 
children . The child 11· ig hed 7½ pound · at birth a nd w a hea lth , fo r a bo ut 
fo u r m o nths a nd the n began to lo e we ig h t . he " ha d bad Lo n. ii · a ll he r li fe 
a nd h a had co11Li1nn l re pira tory infec ti o ns w ith L mpera tu re _ .. On se t, a bo ut 
Februa r y 3, 1948, th e child bega n to clrao· h er ri g h t leg, a ncl th a t sa m e wee k 
her left fo rea rm was burn ed . 

Co ncurrent Infect ion and In fla111111atio 11 : T he bu r n beca m e infec ted a nd 
h a led in o n e 11·eek. A t thi tim e th child ' mother l"i r t not iced a ha rd pa in ­
ful lump in th e left ax ilJa whi h in creased in s i1.e . Th e ba b y was aclmiued to 
the Orange Co unty G en ra l Ho pita ! o n i\f a rch 4, 19·18. lL was ·tated th a t fo r 
a mo nth he ha d ha d a co ld : "" r u n n ing nose, feve1· fo r two ' '"ee ks up to 104 ° F. '' 
Exa mina ti o n o n admi · io n h owed the t0 nsil · red , in(ccLetl , huge; ·mall nod es 
pa lpa ble o n b o th ides o [ neck. T here wa acleno pa th y o[ th e left a xill a, a nd 
ing uin a l regio ns a nd the rig h t I g wa~ d raggin g-. X -ray ex;1111in a ti o n showed 
a d es tructive lesio n in th e upper rig ht femur, wh iclt was t houg h L LO be metas­
ta ti c. A bl ood co unt ta ken i\fa rch 11 , 1948, ·bo wed R .B.C. 2,7 0,000; \\'. B.C. 
9,100; pol morph o nuclea rs 50, lymph ocy te 48, m o nocy te · 2. She was tho ug ht 
to ha ve hi cke n pox o n }\[arch l4, 1948, buL a ppa r nLI · thi was true m eas les. 

11 rgay : On i\Ja rch 19, 19-18 a 3 cm . tum o r '"a exci ed from the left 
axill a r ' reg io n; a l ·o a ·m a ile r o ne 1.5 cm. in di a m ete r. 

Feve r and Furllt C'r /11 fect i o11: The Le mpe ra ture rose LO 102° F . ·1[te r 1.his 
procedure a nd the re was pa in in the ri ght h.ip a nd leg. Th e sedin1e ntaL io n 
rate wa · 30. The lungs ,\·ere negative. 

Cli11 ira l Co 11 rs1' : On M a rch 2-1, 1948 sh was di scha rged h<:me for fo ur 
week . p o n readmi ss io n x-ray examina t io n re,·ea led a m a in the le ft hilum 
o f the lung . 

R adiation : X-ra · t hera p y (2 1 K.V.) wa · g i,·en to the a n te ri or left ax ill a 
( 120 r.) , anter io r a nd po te ri o r m edias tinum ( 75 a nd 850 r.) and the a n­
te ri o r a nd pos te ri o r e pigastr ic reg io n ( 175 a nd 100 r. each) betw e n r\pril 27 
a nd i\fay 30, 19-J . 

Fu rth er ,0 11 c111Te 11t l11 Jectio 11 : During thi s cycle o[ x-ra y th cra p , o n 
i\fay 11\ 194 , he d e ,·e lo ped chicken pox, with re\'er o[ 103 °- I0,l 0 f . he was 
a llowed h o m e on J\f ay 30, 194 ' . In ea rl y .:-\ug usL he cl e ,·e lo pecl conjun ctiviti s. 

T ox in T herapy ( Parl<c Davis X lll ): in jectio ns 11·erc begu n by Dr. :-.Ii l­
dred F . \\'ehrl o n , \ug u sL 18, 19.J , a wta l o f 15 be ing g ive n i11 27 clay. T h 
first se, ·e n ,\·e re g i\·en intra muscu la r! , in d o es or 1/ 10, 1/5, 1/'2., I , '2., 3 a nd 4 
minims, ca us ing feb r ile react io ns a ,-crag ing- 10 1.,1° F .. (111in imum 100.2 ° , m ax i­
mum l02.(i ° F.) . ,\ blood co un t ta ke n O ctobe r I, l~M 8 sho wed R .B.C. 1,280,000 ; 
1\'.B.C. 5,800: po l~111 orpho nu clea r -1,, l 111 p ho )tes 52. 

Further R adialio11 : Be tween eptember 16 a nd O ctober 19, 194 x-ray 
therap , 11·a g iven to t he le io n in the r ig·ht femur a. fol low: 2 1 K.V., 2 cu ., 
4 a l, a nter ior upper 900 r. , la Lc ra l upper 675 r., a n teri o r lower 25 r., late ra l 
lo wer (i00 r. , a 11 te ri o1 frfl fe111m 75 r. LOta llin i; 3075 r . By O cwbe r 13, 191 8 
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Lh e chi ld we ig h ed 21 pounds 8 ounces, and x -ray examina Lion showed Lha L 
Lh e proxima l les io n o ( Lh e r ig hL femur wa m a iler a nd Lh a L Lh e di sta l le io n 
h ad di sappea red . 

Clin ica l Co urse : r\ t exam in a Lio n I I m o mhs la ter , Decem be r 17, 1949 he 
we ig hed 25 po unds a nd ,ms irr iLable . 

Fiver: fL was 11 0Lcd o n Febru a ry 13, 1952 Lh a L h e h ad a Lempe ra Lure 
o f l03.2 ° F., her Lo n ii \\·ere enl a rged , , he had den ta l ca ri e , a nd wa under­
no uri shed . 

Clinica l Co ursl' : On :-farch 6, 19-2 he , ,·e ig h cl 33 pounds. On Jul y 27, 
1953 he weig hed 40 pound , buL hacl " p a in in le fL hip, unable LO ,rnlk for a 
Lime, n o L aLing we ll , da ily fever." , \ L examin a Li on o n D ecember I, 1953 she 
\\'Cig hcd ,1 I Vt pounds. 

Furth er ln fr-c l io11 : On Jul y 20, I 95,1 she we ig hed + l po und .". H e r Lem-
peraLUr wa 99.2°1·. ,he had a .. , ore Lh roa t a nd LO n illi Li " he wa g iven 
pe ni c illin fo r fo ur days (6,000 ,000 uni Ls d a ily). 

Clin ica l Course : .\ L cxa n1in a Li o n J anua ry 19, 1955 she we ig hed 47 
po unds. Th ere was •· numbncs a nd ting ling" of Lh c legs, som shonc ning a nd 
lig ln aLro ph o f Lh e rig ht thig h . There ,,·a no evide nce o f res idu a l di sease. 

She \\'a~ found LO be a nemi c a nd o n J a nu a ry El, 19 - 5 was g i, cn 500 cc. of 
bl ood a nd puL o n Fco. o l. \ \'c hrl y no Led Lh a L " hom e condiL io ns o( Lhe ch ild 
were ,·c1') poor, a nd she hacl ma n y min or illne e ·. Sh e needs d en La l wo rk. and 
Lo n ill cc10 111 y." 

F11r/ /1n l 11falio11: On :-fa ' 13, 1955 Lh c chi ld had an in(en io n of Lh c 
r ig h t fool wiLlt right ing uin al acl eno pa Ll1y. P enicillin was adrnini Lered [or 
1h ree cl ay, (300,000 uni L d a il y) . .. \ L thi · time the hem oglo bin was 10.0, \ \ ' .B.C. 
6,500, po lym orph onucl a1-- 72, JymphocyLes 28 . 

C:l i 11 irn l C: o ursc : Sh · had a Lo 11 s il lecto111 y i11 J a nu ary 195G a 11 cl Lhereaf te r 
her genera l conditi o n improved . ' he wa h om e fro m chool a good dea l dur­
ing Lh e fa ll o f 195G . J n :\o ,·em ber 195(i he , ,·;1. bc li c,·ecl to ha ve herpes 
, os te r. Th e pa ti enL m a rri ed . She rem a ined free fro m r ecurre nce or (unher 
m eLa ta ·e~ \\·hen lasL Lraced in \ fa· 196·1, o , ·e r 16 yea rs a(Lcr o n c t o[ t he g ia n t 
fo lli cu la r ly111pho bl as to rn a . ,-\ ttemp L' Lo Lrace h er ·ince h a ,·e fa iled. 

R <' fcrl'llccs : I 00. 

C:A E 32: Ino pera ble lymph ~a rcom a o ( th e ccn ica l nod e·, conf irmed by 
rn icroscop ic c :-.. am in at io n at :-fem o ri a l I To ·p iLa l by Dr. l~red \ \'. SLe­
wart o n :- farch 7, 1947 (V-9000) , who reported th a t th e o ri g in a l 
s n io ns fro m Li ss uc rem o ved ;1t b io p a L La Len Is land H os piLa l 
o n :\'ovcmb r 26, !!MG . ho" ·ecl either lyrnphosa rcoma or neu ro­
blasLo m a ( \ ,-·I 10). Exa min a tio n o f the recurrent Lum or exci eel on 
:.\fa rch 7, 19 17 wa re poned b · ' te ,rn n a lymph osa rcom a (V-9000). 

Prrnio11s H isto,y : J:.\f., 111 :il c, aged 3, o f ' ta Len l sla11d, :\' cw York. . T l1e 
f:11ni h · hi ·Lo ry " ·a~ no n-con trib11 L01 v. The hi lei's mother had been m a rri ed 
previ ~usl , a nd di ,·o rcccl . a nd she i'1:Hl 1wo hild rc n by LhaL marriage. T h 
child '. fa the r " ·as ,JS. :\ L birth he had a Yery lo ud sys to li murmur w h ich wa · 
la Le r di agno cd a a pate 11 L in ten ·enLri cul a r epLUm. Hi genera l hea lLh , gro\\·Lh 
a nd d e,·c lopm ent were o thcrwi c n o rmal umil o n et. In l 9·11 h e developed 
p rtu i . In Dec m ber 19-15. at Lhe age o f ll\'O, h e had hi Lo n ii a nd ad eno id 
rc mo,·cd. Si, m onths la te r li e wa · hospiLali1.ecl ( r o ne 1,·ce k. for ·1cute bro n­
d1i Lis. Th e re !tall be 11 11 0 o tltn illn esses. O 11 sc t, i11 la te Sc plcml>er 194G, a p-
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proximately 2½ month. prior 10 ad1ni,\ion 10 \l emoria l I To. pit a I. a . ma ll ;ip­
paremly non-tender ma the si7e or a cherq w;i~ noted by th parents in the 
right upper neck near the angle or the ja,\". which progre i,·el in rea eel in 
size. Th re was no pain or dy phagia at any time. \\'hen the lesion wa fir L 

n oted th e ch ild was taken to a loca l phy ician who aid it wa. a "14land "' a nd 
trea ted it " ·ith black al\'e. 1\' hen it became th e i1 c of a larg plum ano th er 
local ph ys ici;in was consulted, and th e child was admitted to the Staten lsland 
H ospital on :'\'ovcmber 18, 1946. 

11rge1)' : On :N ovember 26, l~H(i a n in ci io na1 biop y was don . r-licro­
·copic exam inati o n showed gland acini infiltrated by neoplast ic cel l · which 
,n1 cliagno eel a 'u nclifferemi atccl carcinoma (1ympho-epithelial or em­
br ·on al' ' "). 

Clinical Course: X-ray exam in at ion o[ the region reveal cl no bone in­
voh ·ement an d che t ex-ray were aid to be ncgati ,·c. The chi ld wa then 
re[erred to ?\Iemorial H o p ita] [or diagno. i and treatment. Exam in at io n on 
aclmi ion o n December Ci, 19-16 ho"·ed a hard fixed lightly irreg ular non 
tender mas 10 cm. jn diameter in the rigln upper neck (paro tid region) , 
which ex hibited venous di tention in the over lvin g sk in , with a wel 1-hca lecl 
biopsy in ci ion over the central portion. There \ra's a gro up or nodu le , im­
medi a tely lateral to th e mas whi ch were th o ught to be invo lved reg ional 
lymph n odes . An exam ina ti on o[ the buccal ca ,·ity a nd nasopharynx " 'a im­
p o iblc becau e o[ failure o[ the child to coopcrat . H e was a well -cl e\'eloped 
alert three-year-old white male ,,·ho appeared in good genera l h ea lth. 

R adiation and Co11co111ita11t Toxi11 T!, era/J)' (S/oan-Kcl/ering XIV): 
. total of 10 x-ray treatrn nL · were gi\'C n tota lling 2000 r. Inject ion were begun 
by D r. La ke on December 7. 19-lfi and " ·e1-e g i,·en c, ery "18 hours in1ra,·e­
nou 1 ,. The fir L fi,·e clo ·e · (1/100 ead1) caused febrile reanion ,·ary ing from 
J00.4 °F. to 10'1.2°F. The do. c ,ras then increased ;1 fol lo\\·s: I 80 (twice). 
J/50, l/ 0, 1/60, J/50 (twi ce), lf-10 (twice). l 20 (t\\·icc), 1/ JO (twice), 
1/50, 1/10, 1/20, 1/ 10 (each of the following \\UC g i,· n twi ce): 1/ 3, 1/2, 
3 / 4, l. Thu. a total o[ 25 inject io ns were gi ,·"n in 50 clay. Febril reactions 
averaged 102° F. LO 10·1°F. , (minimum 100.·1°F.·. maximum I0,1.2 ° F.) Chills 
occurred on nin e occa. io ns and were ne,·cr se,·er · (lasting 5 LO 15 minutes, 
usua lly light or modera Le.) By Deccrnb r H. 19-16, on week after toxin . were 
begu n, th e LUmor had decrea eel con iclerabl y in size. R egres ion continued 
teaclil . On December 22, 1916 the child climbed over the top o[ th crib 

and fell to the fl oor, triking it h ead. T he onl y damage appeared to be a 
brui e o,·er the left 1c111p le. Three wee- ks after the first injection th ere " ·a, 
co mpl ete regre ion of the tumor. 

Clinical Gour e: AL this time he was r ported a · " well, "·ith no e,·idence 
of tumor, a lthough the kin o ,·cr the right paroticl a1ea eem a liule thicker 
and h ea \'i er than that on the right." The child wa di charged home on J an­
urary 23, 19-17. H e was readmiLLecl on Fcbruar 20, 1917 ,rith a 3 x J cm. recur­
rence in the center of the radiat ion field. This . mooth rounded mas under 
the tail of the paroticl wa omewhat mo\'able from id e to icl c. Jli mo ther 
. La ted he had been in exce ll en t con dition sin ce hi, discharge a month pre­
viously, with a good appet ite and no weight loss. 

Concurrent l nfff tio11: On March 2. 19-17 he had a nrn co purul cnt di s­
charge from both nare . The pharynx wa light ly infect d. Thi. na ophar) n­
giti cau eel Lhe operation, which had been chedu led for the next clay, to be­
po tponecl until ?\Iarch 7, 1947. Jt wa noted during thee five day that the 
tumor o[ the neck clecrea eel in ize and measured 2 x 3 m. 

Clinical Course: On ?\Iarch 7, 19·17 Lhe recurrent tumor was exc i eel un­
der drop ether. The po t-operative reco,·ery ,rn . good. There wa cons id erable 
edema of the neck at the operati,·e ite. Penicillin wa given prophylact ica ll y. 
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F urth er Radiat ion: Another co urse o( x-ray therapy was begun on 
farch 17, 1947: 250 r da ily for JO days to the right upper neck totalling 

2500 r. 

Fu rt h er I nfection: On March 31, the ch ild developed a mild nasopharyn­
git is a nd laryng iti s with no feve r. H e was g iven sulfamerozine, 0.5 t. i. d. H e 

011Lin ued Lo have a low squeaky voice for several clays, reduced Lo a wh isper 
on Apr il 5, 19117. 

Clinical Course: H e was di charged o n April 9, 1947. He remained symp­
to m free. 

Furl !t er J II f ections: J n J an ua1·y 1948 he de\·eloped varicella a nd in the 
fa ll of 1948 he developed impetigo of the face a nd h and , which cleared up 
by D ecember J 0, J 94 . 

Clinica l Course : The child was readmitted to J f emorial H ospital on 
.Janua1-y 6, 1949. Hi s general h ealth had been excellent, there was no evid ence 
of dis emination of the maligna ncy, but about a month prior to admiss ion a 
.ma s was noted in th e left submental region ancl " the parent wa advised LO 

wait and watch." The child 's prin ipal cliffi ult had been hi s unma nage­
a bl e behavior. H e , as aggre sivc and destructive. H e lit fires, turned on the 
gas, bit hi playma tes, rnea recl his feces and was enure Li . Two months prior 
to admi ion he wa een a t Bellevue Ho pita! a nd the mother wa told 
"There has been ·ome bra in damage second ary to ·urge ry." The home situ a­
tion wa un at i factory: the mother had been eparated from h er econd hu ·­
band for a m omh. An o lder ha lf-bro th er h ad been at L etchworth Vil lage 
because of menta l retardation. Ph ica l examina tion a t Memoria l Hospital on 
.J a nu ary 6, 1949 reve;iled a well-nourished, well-cleYe loped, wiry aggress ive 
you ng ter who did no t look ill . The impre ion: "(l) ross ible metas tati c 
l 1111pho ;ircoma erv ica l node, liver, spleen. (2) Congenital hear t disease, 
probably [ aLent I-V ·ep tum with left to r ight shunt. (3) Behavior problem, 
evere." ,\ care[ul " ·ork up was done, i nclud ing "CBC, urin e, &.: T , x-ray of 

che t, skull , a bdo men, E KG, (uncloscopic examin a tion " and the findings were 
es ent ially n gati\·e except for an "eosinophilia which he had always h ad 
(some Lim s 10 207£ ) now 7 to 11 %, whi ch m igh t repre en t an intest in al para­
site (pin-worm ) or po ibly H odgkin's di ease or eo inophilic g:ranuloma." A 
con uliaLio n with ;i psy hi a trist from the Payne vVhitney Clin ic re ultecl in th e 
sugge Lion LO pl ;i e th e hilcl in an in Litution on taten I land for about six 
months a · 1he boy wa unable to " relate" LO anyo ne in th e home envi ro nment, 
a nd if iL were po ible for him to do so el ewhere there was a hope o ( olution 
to hi problem. H e was not in tilutionalizecl, howeYer. 

Virus Infection: In O Lober 1949 he wa ;idmitted to the \ Villar l P ark­
er Ho pita! wiLh p liomye litis. Th i produced a partia l paralys is of the 
left lower extremity. A left long leg brace was supplied to him in J anuary 1950. 

Cli11ica l ourse : L exa min a tio n in :Memori al Hospital on .J anu a ry 18, 
1950 hi genera l condition appeared good, and there were no signifi cant 
finding in Lhe n eck other than beg inning a tro ph y and te la n?;i ecta is in th e 
kin on the right ide at the ite of the x-ray therapy. On February 16, 1950 

the patient developed a Yer · tender ma just medial to the previously irradi­
ated kin 3 x 2 cm. \ punch biopsy was performed on February 24· a nd reported as 
"chronic inflammation in ubcurnneou tis ue only." The m as disappeared 
completely thereafter. In 1950 he was committed Lo the ca re of the isters 
of l. Dominic at t. .J o eph' chool, Bl auvelt, ?\ew York, where he rema ined 
for 18 months and made con iderable progress. On eptember 27, 1951 the 
child wa een at i\Jemorial Ho pital uffering from a evere case of scab ies, 
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being extremely un comforta ble clue to evere itching. On October 195 2 he 
was admitted to Bellevu e H ospita l " be a u e of hi mother ' in abili1y to handl e 
him." H e wa tra n (erred Lo I\Icmori al H o pita! on De ember l , l 952 for ob­
serva tion of the pre ent sta tus o f hi s lympho ar o.ma prio r LO placemem in a 
home for chroni c a re. Hi I. Q. had dropped from 81 Lo 6 in the previou 
three yea r and he h ad in re en t month de\'eloped neu ro logica l cha nge (in ­
equa lity of pupil cha nge, a th etoid movement o f' th e outstre tched arm and 
imm ature po wring parti cul a rl y on the left.) \\ 'hil e th child wa · at lle lle \'uC 
th ere wa no problem in his management, a lthough he wa · ·till enureti c at 
Lime ·. The impre sion wa · pos ible recurren e of 1 ·m p hosarcoma with kull 
and/or intracrania l le ions, poss ible intracrani al di sease or unknown orig in. 
r\ careful work up re ulted in th e fo llo" ·ing d iagnoi s: (I) "a six-yea r cure 
o[ lyrnphosa r orn a with no evid ence of recurrence. (2) congenita l h art dis­
ease, acya no ti c in type, proba bl y a epta l de[e L. (3) po ·t-po li orn ye liti s para ! ,_ 
is o f th e left leg and foo t. ("! ) emo ti ona l a nd b"'ha ,·ior problem with sligh1 

evid ence o [ m enta l retardation a nd no e\'id ence of o rga ni c cere bral Ic ·ion." 
H e has been een periocli a ll at ;\femori a l H o pi ta !. H e obta in ed a job, n1 ar­
ri ed in 1965 and had a da ughter in eptember 1967. rr e rema ined in very 
g-ood hea l th wh en las t traced Sep tern ber 27, 1967, 21 yea rs a ft er on e t. 

R ef erenr<'s : 85, l 00. 
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SL~RIES lJ: Ll'1\ll-'Jl(JSAR.C:(Ji\JA U"l\'SUC:CE . 'FUJ, LY TREATED BY TOXIN 
THl•: R AP l' A l~O.\ ' f~ OH COMB!XfW 1VITII SURGERY / L\TJ) / OR. lRRADf ,1-
TfO ' : 5·1 CASE, , A U , I XOPI~RABU~ l ~XCEPT CASE. 13, 36 A'l\D 37. 

The name in parcnthesi fol lowing the case number refer to the phy ician, 
surgeon or hospita l handling the case. t the end of each case abstrac t the 
bibliography reference number are given. The ca e are Ji ted chronologically 
accord ing Lo the l) pc or LOxin used. For a brie[ description o( the formulae 
used in making the. e preparation or Cole toxin see reference 92 and 95. The 
clelailcd hi stories o[ a ll but two of these cases are ava ilab le at the cw York 
Cancer R c ·earch Institute. Of pccial inLere L arc ca e 4, 6, 9, JO, 29, 30, 38 and 
39 and their detailed histor ies are given here fo llowing the bric( ab tract . 

Period of 
urviva l 

I. (W. B. Cor.i-:Y): .-\. \\' ., male, aged 49; inoperable mall round ell 
sarcoma rig ht cnv ical nodes siz or large orange, al o left cervical nodes; 
to nsil and mo[ of mouth extcmi \·ely im·olved; on et, January 1 94, 
untreated except for biopsy: toxin begun July JO, 189·1 (Buxton \/, 
F il trates); marked cfr,crease i11 size during 1st wl<. (to size of egg) · 
no funher improvement. though injections were r sumed briefly; deatl1 
September I, I '94. (16, ca e 17; ·12: case 10; 85) 8 mos. 

'> (Com .~): R. . C., male, aged 19; recurrent inoperable lymphosarco.ma 
of supraclav icu lar, cerv ical (size o[ egg) ar.d ax illary node ( ize of 
orange .ind egg); on ·ct, Jul I 9·J; primary cxci eel recurrence untouch­
ed ; July 18!)5: toxin . (BuxLOn VI) for 4 w ek; tem /Jorm y diminution in 
siu'. i11crea ,,d 111obili1y; 110 runhcr i111pro\·en1c:nt; chy lous a ·cites, death 
:\'ovcmhcr 1895. (23, pp. 610-6 11 ; lfi) 16 mos. 

3. (\\' . B. C:01.EY): C. S .. male, aged 5½, inoperable mall round ce ll 
sarcoma inguin a l and ili ac nodes; apparenLly ,\·e ll until ea rl y May 
1899, then fell, injuring rig·ht gro in : few days later ·oft rap idl y grow ing 
wmor developed; ex plored: \'Cl') \'a5cular tumor: rotlowing operat ion 
iliac nodes rapidly became in\'<>lvcd: late Ma 1899: toxins (Buxton VI); 
lcmporary cffr:ct; t11111or 11111,I, 111ore 111uvable, /Jerce/Jtibly mailer; after 
2-3 wk. agai n incrca5cd in . i,c : death Sqn mber 1899. (42, case 52) 4 mos. 

'1. (\\ . H. C:ou,Y): '\fis. '\I. L. .\ ., female . aged 40; in opcral le lympho­
sarcoma cen ·ical. axi ll ary a nd 111eclia ·tinal nodes (small round ce ll t pc); 
edema of lower extremit ies; onset, cptembcr I ~9 , ma O\'er clav icle 
r mo\'cd, . cplcmbcr 1899; recurrence. axi ll a ry i1wo h·cmcnt; latte r cx­
ci cd July 1900; when toxins begun, cplembcr 26, 1900 ma in wmor 
mas · extended frolll clavicle to masto id ; mass a bove sternum a ppea red 
to cau ·e dy\pnca: toxins (Buxton I) gi \·en in mall do e· , marked 
r<'grcssio11. i11crea ed mobilitv i11 1st , 111011//,s, lh e11 im/noveme nt 
ceased: 15G cl cs in 9 months apparent ly gi\·cn i.m.; gro,nh slow! , 
began to in crease. la ter grew rapid ly: bedridden , s \"ere clyspnca; x-ray 
then lriccl (·1-G week ly) : cau ·cd remarkab le rcgre ion a [ter 3 weeks; 
in 6 months all growth entirely disappeared, patient gained lot weio·ht; 
further recurrence epternber 1902 in paroticl region; multi p le mclas­
ta ·e ·, I in abdomen i,e of coc anUL; [unher radiation caused temporary 
rcgrc ion o( masse. in parotid and groi n, clecrea e in abdomin a l mas; 
then multiple meta ta e · (hundred o[ ·mall nodule · pea to cgg- ·i1.e 
over entire bod)): Coley beli e\'cd radiation had lowered her re istancc to 
the tumor: death J1111 c 190 I. (2'.l. pp. 70~-703; 21. case I: ·12, cas 60; 85) 

5¾ yrs. 
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Period of 

urvival 

5. (\\. B. OLF. \ ): J. .-\. P .. male. aged 32, inop rable Lwic recurrenL lvm­
pho ar oma o( n eck; elate oE on. et not recorded; 2 oper:llion early 1902, 
1904; 2nd recurren ce ·i1 of hall' cocoanut, left ClTYica l region; Mar h 
,J-, 1904: toxin (B1.1,·L011 VI) JO to l,l cl,r~ . i.m. gi\·en concurrentl , with 
x-ray (4 weekly); di <'ase 1101 controlled, death. (5, l 5) 0Yer 2½ yrs. 

In the (oilowing thre ca boLl1 Buxwn VI and Parke D av i I ' were 
g iven. The fir t of Lhe e paLients ob ened rcpeatecli · how much more potent 
and effecti\·e the Buxton product wa .. 

G. ('\\' . B. CoLEY): E. 11. :\I., male, aged 3r.:: recurrcnt inoperabl 
round cell arcoma or pe wral region and axilla; on.et L' 9 , ma in 
amerior axillary line of pectoral re~ion; :\"o\embcr 1900, exten ivc re­
moval including part of mu deb~ Richard on: recurrence in 6 month, 
grew very rapidly; O cLober, 1901, e\erc almo t laLal hemorrhage at 2nd 
operation: disca c then ·prcacl " "iLh frightful rapidity; December , 1901, 
3rd operation, disease Loo extcmi , e for int r capu loth oracic amputation, 
movement of houlcler great!) re trinccl: referred to Cole): December 
18, 1901, toxin begun 5 or Ga \\"Ck for 3 months i.m. in pectoral reg-
ion, only 6 f bril e reaction: ( 102°- 103°f.: t11111or softened; in 3 wr'eks 
si1111 opened spo11ta11eo11siy e11ar11ati11g a /Jilli of nerrotir t11111or ti sue, 
growth regres ed to 113 fvrmtr si::.<' : a[ter ,·eek wiL11out inj c tion. , ar ly 
February 1902, tumor in rea d con id rably; x-ra · gi \·en con nrrentl •: 
111a s in axilla the11 rr'gressf'd comJJif'telv, 111rme111r•11/.1 of. !to11/der prar­
tically normal, gained 20 lb., in ex,elle11t health: toxin~ topp d. re­
turned LO hard phv. ical "·ork. long hour a plumbing contr;inor (wa 
in debt due to illnc ) : gro,nh recurred ~ovembcr 1902, .) month 
afte r toxin swppecl, in crea cl rapidly; toxins resumed i.m. by C >Icy, 
cominu cl at home bv famil) phy ician and patient him e!L light re­
act ion ; February 1903. Cole) ga ,·c wxins into tumor (both Buxton I 
and Parke Davi I, : it too/1 8 111i11i111s of JJ.l). IX to givf' some reactions 
as 1 /4 minim of Bux/011 VT): x-ray (9 mor ) : agni11 co111plr'tr' rr'gre sion, 
general health J;erfr'ct by ~lord, 23. 7903: another slight r curren e 9 
month laLer ; toxin and x-ra) re urned: again regrf's. eel co1,1JJ!ctely; 
(total duration of toxins, given :it int rval ·, abo ut 2 year); another re­

currence :\Jay 1905, di. ca -e not co11Lroll d: rxtencle<l 10 lung , pleura. 
death eptem ber 1905. 

Note that t0xin ,rere not begun until after 3rd opcraLion. ne\'Cr 
g iven intraYeno11 l or ufficicntly aggre i\·ely as r i;arcl · do age due 
t0 patient" economic problem . weaker product u ed mu h of time, 
com bincd with a g·oocl dca l or radiation. (2·l. cas 3, and cl i u sion b · 
Richard on: 25. 26, 27. ·16). 7 yr. 

7. (\\. B. Cou-:Y · \\ "11.-oN"): :\[r:. \\ '., f male, agcd 21: xten i,·e inoper­
abl intra-abdominal round c II · arcoma. in\'Oh ing mesenter ' , mesen­
teric node a nd . mall inle tin : ons t October 1903; exp lorator lapar­
otom , b ConanL :'\o,·cmber 19. 1003. wmor i1c <if closed fi\L biopsied. 
no atlempt at remm·al: earl y December 1903, toxin. (Buxton Vl) 5 
and 6 weekly concurrenth· \1·ith x-ra\': i1n111l'diale derreasc i11 size; re­
gre ed lo iz~ of orange; tr~aLment SLOJJped due Lo co li ti : ga and bloody 

tool ub icled but growth i11crea ed in i1c and innumerable sma ll 
m La ta ·e appeared all o,er al>domen (marble tn billiard hall in size): 
LOxin · re. un1ed dail) for 3 11'<.'ck,; large /Jrimarv lf',l.!,r('.\'.\r'd crn11/>le/r'h', 
011/y b ricry. mall meta tatir lc1io11. rr·111ai11rd: ap,ain cle,clopcd coli ti,: 
toxin u:pencled. re ·umecl for 3 "·eek · : then de\ ·loped acute lnnd peri-
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Period of 

urviva l 
Lo niLi · clu e Lo n cn o ed po nion of small in Le Lin e, feca l fi tul a de e loped 
below navel; septic te111pernture for many w l,s. · lm l"l y recoYerecl; tox ins 
(Parke Davi . I X) in ma ll doses g iven lor som e Lime by 'iVilson ; re­
m a in ed " ·e ll umil Fe bru a r y 1905; r ecu rren ce; tox ins aga in re umecl; 
r('f' II /Tf' IIC/' ,u-arly di.rnfJJJ<'ared; ge nera l conditi o n fa ir: pring of 1905, 
asc i Le~; reLro pe ri LO n ea I m eu1sLasc~; LO x i ns noL resumed ; death J a nua r y 
1906. (27;29: 110 ; ·11; ,12,cas 2'; ·1(i: 13") 27 m os. 

8. (vV. B. Co1.i-:Y) : . \. L. C., mal e, aged 33; recurrem in operable retro­
periwn eal round ce ll sai-co rn a : d ate o r o nseL n o t r eco rd ed; l t operatio n 
O cLObe r 190 1; recurr n ee.: ea rl y F e bruary 190 11; toxins b egun \pril 1 , 
1904, 45 in 6 1 d ays (26 BuxLon I, 19 Parke D a vi s IX) i.m., n o marked 
reaCLio n. , g ive n con currentl y wiLh x-ra 1 ; improved; exp lo red 3 wk . 
laLcr , pecimen rem oved: l or 2 more inj ectio n. (Buxton VI) given , I 
m arked react io n ; d ea Lh i\farch 12, 1905. (5; 85) . 3½ yr. 

T he fo ll owi ng two case recc i\-ccl Bu xLo n Vl a l l"irsL, laLer Tra y's pre para-
ti o ns; case 9 a lso r ece ived the w eaker P a rke D av is XII a nd XllF. 

9. (V1. B. Cor.1-:v c· :\I1xTrn) : Dr. J. B., mal e, ag·ecl 56, in o pera ble round 
ce ll sa rcom a o r m esentc r y a nd small inte ·t ine; o nse t u111n1 e r 190'1; in ­
comp lete re mo\·,d LUmor mas \\T ig hing 2 lb ·. D e ember 190-l ; 10 clays 
later :\1JixLer bega n toxins (Buxton Vl), g ive n 2 month s, with x-ray; 
l'l' ll/(/i11i11 g i11d11ratio11 disajJjJf' l//"cd; 2nd course tox ins i\Ia rch 1905 for 
2 111 0 11 tli s (se ll'-adlllinistered ), combin ed w iLh h ea t Lhcrapy (hot a ir 
cab inc L): wel l near ly 2) ;irs, then local recurrence in rig ht pel i , centra l 
n1 a;s . ii(_; of" _ fi sts, se \·e ral sm a ll e r ones: toxins res umed by Mixter 
(Trac I XI) : ra /1id l'f'gressio11; dosr soo11 rec/11('('c/, /1111/0r t/1 e11 inrreased 
rnpid ly i11 siu·, a11orrxia, i11digestio11. lost /9 1/.;s., i11creasi11g wen/mess; 
I unh er toxim and x-ra) under Co ley: disease held i11 clink; a nother 
in com pl e te . urg ica l proced ure, ponion or tumor we ig-h ing- -J ½ lbs. re­
mo \'ed b · :\lixter: tox in s aga in res 11111 ecl (Pa rke D av is XII a nd XIIF, 
a l o Tracy XIF, a ll 11·ca ker than Tracy X I) ; i////Jro11ed, ga in ed 72 lb .; 
F ebru a ry 19. 1909, a n0 Li1 e r at tcmpLed re lll o \·a l of remain · of growth 
proved fata l clue LO h ock al operat io n . ( ;-s; oLe Lhat radi at ion was given 
during- 1st 2 cour es or tox ins a nd LJ in complete op rati o n were per­
form ed: a l o n o inLra ,·enous or i11Lralumoral inj ect io ns were u sed, a nd 
durat io n or 1. t co urse was o nl y 2 m o nths) . (L12 , case 29; 16; , 5; 126) . 

4½ yr,. 
\, 10. (\\ ' . B. Cou:v): I r. :-f .. m a le, aged 32; recu rrent· ino perable lyrnphosar­

com a of le ft to nsi l a nd neck; o n:et m id-August 1905: incomple te re­
rnoqJ, la te . \ug u t 1905: po L-o pern ti\'e x- ray every 48 ho urs, a l ·o radium 
inte rnally a ncl ex te rn all y, li u le e rrcc t: port io n of gro,,·th ex cised O cto­
be r I 3, 190.5: referred Lo Co ley 3 d ays la Ler ; lefL cer vical lll ass ize o( h a H 
oran~·e, to n ii 2 o r 3 time· n o rm a l ·i1 e 1d1en tox in beg un , O ctober 20, 
1905 (Buxto n I); g i\'e n a lte rn ,:ue ly into cervica l tumor a nd pecto ra l 
.muscle ·: cfrcided decreas<' i11 size. increased 111obi/ity in less than I wk. ; 
<'<i/11/Ji<' te l"f'_!!Jf':sir)JJ of bot/i 11/(/;scs i11 (, weehs: i11jcrt i o11s nnl('rt /J ele.s 
conLinu ed for Lota! of l vr. : in excell en t hea lth G vear ·, then recurrence 
in oppo itc Lomi l and neck: cen ·ica l ma remon;cl by Erclman D ecem­
be r 19 1 I : recurred ve ry rapidl y; ( la rger than form e r iLe in 3 \\'ee ks); 
Ycry exle 11 · i\·c operatio n by Colcv a nd D owne ea rl J a nuary 19 13; tox in. 
re urned (Trac · XL) Janu a ry l G. 19 12; G small closes in 7 d ays in pec­
LOra l muscks: n o reaCLio11 : patienL los L h o pe. d eclin ed (unhe r hos­
piLa li 1aL io n: lc\1· 111o re do< ·s g- i\'t.: 11 aL l10111e; /1111111r grnu wit li gff11l ra ­
/ndit y aflf' r toxins w1-r1· stojJ/1ed; d eaLh .\l ;1 1ch 191'.2 . ('.29, case 22; 3 1; 
10, c 1~c 3, p. 2J; ..J'.2, ca ·e 1 1; ·16; tl!i) G½ yr~. 
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Period of 

. 11r-vi11al 
Tl, e following rnsC' H'ceirwd the J,i.1h·r 111. tit11te prc/1aratio11 of Colr·y toxins 

JJ. ('i\1LLEn·): P. C:. , ma le, aged 22; inopcrabl recurre nL l)mphosa rcom a 
of axi lla ; on CL, early Jun e 1897: 2 incom ple te curc tLagc. Onob r 2 and 
16, 1897; w01111d s11/Jj)l1ratNI for .snl('m/ wc1·ks: 111ass i11 creascd to size 
o[ ora nge by February 19, 1898 : toxins begun ,\l arch 3, 1898, 11 in 5 1 
d ays, o nl y 5 marked reac ti on : discl,argC' i11crca. N i: 110 a/JjJare11t b1·11efit: 
after toxins were stop jJC'd patirnt san/1 rapidly: d ea th , Jul , 27 . I 898. 
Autop y ho,,·ed gro,nh had ulcera ted th roug h th orac ic wall into upper 
rig ht lung, and in to cla , ·icle and humerus ca using nccro i : Jc ions in 
li ver, sp leen and kidn ey ,rere und ergo ing fa u y d egeneration . ( 13-1) 13 mo. 

Th e follou ing two casC'S had tl,c Parke n rmis JX /nr·/wrntion of Coley T oxins: 

J 2. (NEwco~1ET) : .\ . D., yo ung ad ult .ma le, inopera ble renirrent ro und c II 
arcoma neck; d a te of o n CL not recorded: mo L o l m a. s remo\'ed u rgic­

a ll y pring 1903; re111a i11s of tu111 or di.\11 /J/Jcm"/'d 1111dn co111bined toxin 
and x-ray th f'ra/1y: loca l rccurren c G month la te r: rcmo,·cd urg ica lly 
in 3 monLh:; aga in recu rrence i1woh ·ing who le ri ghL base o f neck ; tox ins 
a nd x-ray r sum d: at fir l t11 111or con ti1111cd to grow but i11 ·I months 
it decreased to size of wa l1111t; iunher \'idcn ce o r ani,·it y winter 1906-
1171, in1 cu1r.~ •vci rn , frnd m 11 ' ),. ' TH). no a pparent 'l>c ncff ,r: Ueatl1 ' late p,:ing 
1907. (98) ·l yr . 

13. (i\I ULLER) : ;\Ial e, aged 2 ; recurrent lympho arcorna neck: large pri­
mary groll'L h di ~scned out; rec urrence cl e,·elopcd in a month , a long 
trapeziu~; remo,·ed a l second operation 1907: t0x i11 · beg un imrn ccliaLcly 
therca rtcr, Lcchnic unknown; /Ja tie11t we ll ·I y<·ars: th en [unher recur• 
rcncc cl e\'c lopccl, los t 30 lbs .: genera l hea lth dcL rioratcd rapid] : wxi n 
re urned (tcchni c unknmrn) : di sca,c not controlled: di ed 19 12. (-12, 
case ·J in tab ! of o th er men·. cases) . 5 yr~. 

The follcrn·ing 20 ca e rece i,·ed Trac) ·s prcpar;1L ions of Co l y T ox ins (T pc 
X , case H Type X J th e o ther). T ra ). proclucL. were mo re potent and l . s 
" a ri a ble than an y of the oL hcr prepara tion ~ a ,·a ilab lc during Coley's lifetim e 
(46, 92, 9" ) . Fi,·e of thc ·e 20 pa ti ent a l o rccei,ed th e wea ker comm ercial 
prepa ra tio ns (Pa rke D a\'iS X ll or X III : C:ase l (i , 17, 29. 30 a nd 3 1). 

14. ('i\' . B. Co1.EY): \\" . C. C., m ale, aged ·12: in o pcrnb lc small round ce ll 
a rcoma of tonsi 1, ex ten i, c meLas La c to both <'erv ica l regions ex Lcn cl ­

i ng nea rly to cla,·iclc: na ophar) nx oh. tructcd. ~pecch ;1ff ctccl , genera l 
con cl i tion markedl y dcter io ra ted: rapid weigh L los5; onse t fo llow ing­
ton illiti , J a n11 ar) 1906; prognos i secmecl hopele s, no biop )' done 
prior LO toxin , begun i\I ay 29, 1906; inj nion · a lLernately into tumors 
o[ neck ancl i.111 .. penora l reg ion : 30 in 50 day ; reanion 102°-l04°F ., 
marl<f'd softr·11i11g. co 11. idc·rablr· H'p,rr sion a pparen t ;d\cr 2 w cks: x-ra y 
begun .June 11 , 1906. 2 or '.l 11·cckly: continu l'd 10 ]O',C ,rcight, general 
cond iLi o n bad ; o[tening continu cl after 1ox ins were . t0ppcd several 
cvere h morrhage. from m outh th at . ummcr: tumors all en tire!,• dis­

appeared; recuncnc und er left maxi ll a .J anua1 y 1907; did noL r turn 
for further trea tment un t il April 1907. wh en .ma . wa i, of ora nge; 
tumor in ci cd, in completely curettcd. found LO be necro ti c in cm er; 
tox in rc', um ed . \ pril '.!.7, 1907, JO in 17 da, , mostly i.m ., lew in wmor ; 
refu eel further therapy; other tumor then quickly d e, e loped in neck, 
ca u ing clcaLh \l"ithin a )Car. (30, ca c 3; JO, case 1·1; ·12. ca e 15: ·16: 85) . 2 yrs. 
ca e 1·1; -12, case 15 : ·16; 5). 2 yr . 



ro I:\' TRE,\TED F.\lLl RE ·, .\BSTRA T ' 
Period of 

urvival 
15. (R. M. GRu::-): F . .J. '., male, aged 12; inoperable round cell arcoma 

axillae, righL groin, righL che L wall (lauer appeared i'\Iarch 3, 190 , 
following ,1 b low); larg LL1mor on chesL and inguinal mas removed 
March 24, 1908; x-ray g il'e11 ; Loxins April 2, 1908: 9 i.m. in 9 days; 3 
adequaLe r a Lion (102°-l04 °F.); disease 11ot co11tru llecl, multiple Lu-
mor · appeared rapidly, deaLh SepLember 6, 190 . ( 2; 100) 6 mos. 

16. ( \\. B. Cou:v): G .. \ . L., male, aged 31, inoperable recurrent laro-e 
round cell ar oma, cen ical and ubmaxillary node ; (from l 903 patient 
had been ubject to re urrent ton illiti ) · in 1906 heavy piece of wood 
[ell triking neck; ther after area became indurated and painful during 
each ton illar infection; on et, October 190 , u ual di ·appearance on re-
overy from ton illiti did not occur; removed urgicall " ·hen ize of 

walnut, late O Lober 1908, prompL recurrence, cervical lymphadeno­
pathy; Loxi11 · (Tracy X I) begun by Cole) "Nol'ember J 908, given i.m. 
in pecLora l region, slight febrile reactions; continued by fam ily phy-
ician; co,n /Jlcte regre io11 in 6 whs.; toxin then topped; e,·idence of 

recurrence Jun 1909; injection re urned, gi ,·cn inLcrmittenLly for about 
l )L. u ing weak r Parke Davi XJI, lillle or 110 effect; January 1910: 
ino-uinal and rio-ht cen·ical nodes remo,c:d at operation; thereafter pre -
ure )ITiptom due to ma e fillino- abdomen: death ~o,·ember 5. 1910. 
(12, ca e 11; 5· 126) 2 yr. 

17. (. T ;-..;To:-:, ".\fci\fuu,Ex AXD LATER \\". B. COLEY): Capt. \\ ., male, aged 
35; inoperable large round ell arcoma of tonsil, very exten ive involve­
,m nt of sup rficia l a nd deep lymphati c on right side, ph a rynx nearly 
blo keel; during ummcr or 1909 right ton . ii rep atedl y en larged, u ·­
ua lly a compan ied by high temperature: about September 20, 1909, 
during uch an cp i ode, "1rge ulcer formed on ton ii; culture po it ivc 
for diphtheria and treptococci; on ct, :\o,·embcr 1909; ar enic applied 
au eel loughing, did not materially retard growth; whole chain oE 

noel 011 right ide invoh·cd: evera l piece of ton ii r mov cl urgically; 
toxin (Tra y XI) begun .\ pril 3, 1910, 23 in 3 day. i.m. in pectoral ; 
noticeable change in 2 whs., complete disapJJearance in - weehs; in­
j nion continued at home, 5 in June; thereafter weaker 1 arke Davi 
' II u ed, 1 in Jul y, 3 in .\ugu t; beginning in July light irritation 

noted on wa ll owing cold water; r urrence in towil, Augu t 1910; 
biop ied ear ly epternber; toxins then r sumcd (Parke Davi XII): 
~3 in 51 cla)~ i.m .. again co111/Jlete di. appearance within 3 W<'el<s of re­
. 11111i110- trcatme11/ · again r urred locally in ton ·ii January 1911, ton ii 
three time normal i,e but no ce1 ,·ical 1 mphadenopath ; toxin re-
umed: 9 in Februa11 , 7 in ?\larch, ome into tumor, causing large 

, louuh of up/Jer /Jortio11: referred to Cole) February 1911; he ga,·e Tracy 
XI and . lF (filLrate) i., ., with marked reaction ; tempormy improve-
111c11/; toxin ontinued at horn by ,\l ,~ full en through J anuary 19 12 
(total of about 300 injection in almo L 2 year ·)· clisea c progre sed, 
death Februar · 1912. A11top y revealr-d not a sill(!;/e 111etaslasis anywhere 
outside cliain of cervica l nodes draining tonsil ; long use of toxins in 
large do es had produced no change in liearl or kid11eys. (35; 37; 42, 
a c 16; 46) 27 mo . 

I'. (\\'. B. COLEY): J. ~L, male. aged 27: recurrent inoperable mall pinclle 
ell arcoma en·ical, upracla...-icular and media tinal node · onset 

fall 1907: left cen·i al node exci eel; ("thought to be tubercular"); re­
curred; 2nd operation, .\ pril 191 l. node remo...-ed from neck, supra­
clavicular r gion; 3rd operation . inci . ional biop y, October 11 1911; 



TOXIi\' T R Er\ TED F,\ILl R ES, ABSTR.\ C:TS 
Paiod of 

S11mi110 / 
post-operaLi\·ely, 3 closes toxins i.m. , 110 apjJreciable reaction; in good 
h ea lth except for severe cough . infilLraLion in upra. Lerna! , upraclavic-
ular region, espec iall y lefL side cnc ror1ch ing on lary n x; LOxins re. umed 
J anu r1r 15, 19 12; 3 1 in 57 clays i.111 .. l mr1rkcd react ion; laLer given spas­
mod ica ll y as a n OUL-patient ; J anuary 13, 1913, 16 i.v. and ubcut., rn11s-
i11g some regression; Lherca[Ler g i\·en irregula rl y; w/1e11 toxins slo/J/Jl'd 
rn111111er 791-1 grow th incrrnscd markedly, hocking co11gli ; again light 
regression w/1('11 lox ins rcs11 med· i 11cisio11, la rgc (111101111 I partially 11crrn-
t ic tumor evacua ted; toxins ·topped; Lherca[Ler disease progressed rap id -
ly, in voh ·ccl p leura, lungs; d ea th January 19 .1 5. ('12, case 11 ; 85) 7y; yrs. 

!,,--19. CWALTERS): H. T., male, aged 33; inopera ble ·mall round ce ll sarcoma, 
ap parentl y primary over acrornion process r ight clavicl , rnulliple me­
tastases on h ead, back, stern um (s ize . ma ll o range); (rcga rcl ecl as lym­
phosarcoma when rc\·icwccl al J'vlayo Clinic 19·1 I): o nse t pain in r ight 
sh ould er March 191 l , lt0nly after "gripp " ; in 7 rno11Lhs disease 
metasLilsizecl a above; October 2 1, 1911 sLernal m;iss r moved a l i'vfa vo 
C lini c, Coley wxin s r1dvised by Dr. W . J. Ma yo: begun ill h ome ~<;v. 
ember 1911 after g rowth o\·er sternum h il I recurred, 3 other le ·ions 
on heild, 1 on sho ulder, l on back prese11L; g iYcn i.m. and i.t. , marl<ecl 
reactions; all grow l hs regressed romp/et e!y; disease con trolled, in <'X· 
cc/lent health over 2 years; th n recurren ce, 111 c tastases; n o (unher 
tox in s g iven; death. (46; 84; 125) 3½ yrs. 

20. (H1 LL): R . I., ma le, aged 6; inoperabl e reLroper iton ca l 1ymph osarco ma; 
onset rnid-~ovember 19 1 l , fo llowing k ick in abdomen by another bo ; 
co nsLan L pa in , finall y in Lerfered with bo1,·el 1110\·crn e n Ls (non e for •I 
days), emes i · for 5 cl ays prior LO ex p loratory operaLion J anu ary 2 1, 
1912; inopera ble irregular mass seen ; no auernpt ill remm·il l ; LOx in 
(Tracy Xl) b egu n il cl ay later, IO i.m . in 43 da ys in bullocks, lillle or 

no reactions; no apparent eff('CI. tumor increased in size; grow th incised 
February 24, 191 2 (obta in ed onl y sma ll amo unt o( sc rum); fee l, legs 
very ed m atou by J\1farch 12, 1912; cleilLh 3 days laLer. Lim ited post­
mortem revealed large nod ular mas es orig in aL ing from region o[ pine 

xte11Cli ng from pelvis well up Lo diaphragm, attached to abdom in a l \l'illl 
a bout scar, a nd proceeding beL\1·een layers of m e ·entery; 11/J/Jer part of 
mass had begun to res/Janel to toxins (reddish purple pulp). (68). 3½ mo-,. 

21. CW. B. COLEY) : '\1\1. C. D., male, aged 24; inopera ble lym1 ho. ar onrn 
of gro in ; onset, fa ll ] 909; mils ize or croquet ,ball present when firsL 
seen , October 1912, ca using \1·clling ilncl edema of lower cxtremiLy, 10 
l b. weight loss, cachexia; in comple te exc ision Ocwber 17, 1912; LOx in 
(Tracy XI) begun October 21, 1912, 38 in 44 d ays, 8 into tumor, res t 
i.m. in Fectora ls and butLocks; on l)• J marhPc/ 1Paction; r<'111r11/rn/J le i111-
pro11c111e11t in 1st 5 whs., mass reduced to J /3 it for111n sizP; LhereafLer 
lo t co nLrol ; fin al inj ect ion 1) cember 8. Hl I 2; disease prog ressed. deaL11 
J anuary 13, J913. (42, ca c 50; 85) 3¼ rs . 

22 . (BRA tNrno): C. H. 0., male, aged 2·1; inoperabl e large round ce ll sar­
comil o[ pha1·ynx and cervicil l nodes; on e l 191 2; LOx in s (Tracy XI) 
begun J a nu ary 30, J9J3; 14 i.m. in 18 days in peclorals, clelwid: [ brile 
reactions 101. 0 -104.2 °F.; marked im1 ro\·cment in I. t 2 wks.; sore 
throat disappeared, pha1)•1?CTPal tumor more movable, much sma ller 
(from mall orange to hen's egg); later disease not conLro llecl; clealh 

August 3, 191 3. (5; 46) J8 mos. 

23 . ('\1V. B . Cor.EY): J. i\Jcr\ ., mill , aged 26; inopera ble exLensi\·e recurre n t 
large or medium cell l yrnpho arcoma LOnsil im· h ·ing, bilaLera l cervical 

8" 
( ' 
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nodes, abo axi ll ary and inguinal nod es; o n et, laLe Jun e 191 3; und er 
loca l applicaLion Lhroal improved, tons il S\\' lling di appeared; recurr d 
early Sep tern ber I 913, o[ rapid growLh, phona Li o n, deg ! u ti Lion difficult; 
ma~s in left neck: pccimen remo, ed from ton ii October 21. 19 13; 
w h n Lox in s were begun right c rvical mas. 10 x 15 cm. , large m as in 
rig ht Lo n ii ; n od e in lel't cerv ica l region , ax ill ar and ing uin a l n ode al o 
e nlarged; tox in · (Tracy XJ ) begun ?--:cAember 10, 19 13, 38 in 75 days 
i.11 1. , I nnrked reaction ( 10 l °F .); marla:d decrease in size of /onsil/ar 
an d cervica l Lumors soon appr11c111 but on ly temporary; cxLen ive neck 
di sect io n by Downes J anuary 15, 191 4, external caro Lid Lied; ( pecimen 
slt owed 11wcl, necrosis, foci of large round atypical cells); a utogenous 
v;iccine made from Lumor. injen d 8 times , ca using consid erable d e-
crea e in ize by February 15, 191 J; ·oon LUmor again gre\\' rapid ly; 
.f do es dip /11/i eroid Loxins, J\larch 1914, caused co11siderab le temporary 
di111i1111/ion; x-ray Lri d for few week au eel marked temporary improve­
ment, buL af te r 4 week di ca e progre sed m re rapidly Lh a n eve r ; 
death June 14, 19 14. (42, ca . e 40: 85) yr. 

24. (\\ . B. COLEY): D. C., male, aged 1H; recurrenL inoperable l ymph o­
sarcoma of to n ii , pharynx, cervical node , ( mall round cel l ) ; o n el, 
.J a nuary 19H; Lon ill cctom y; lo al recurrence o f rapid g row th fi lling 
phal)ll>-; F ·bruary 3, 19 15: toxin (Tracy ., l) i.m. 111arhed lempormy 
di111in11tion lo ½ for111er size, swallowing easier; remains o[ gro\\·Lh 
enuclcated; toxin stopped af lc r 3½ month ; recurrence; Lox in re urn ed 
i.m. August 191 5 for3 wee k , n o marked reacL ion ·; medi a tinum I ca m e 
inrnl\'ed; radium (610 mch.) cau cd burn on tongue; marked very tem­
pornry rcgre . io n ; x-ray, 1 more radi um treatme nt; Septeml e r 19 15; 
disea e noL con tro ll ed; jJrog11osi !tapeless when pneumonia deve loped, 
fn,er lo JO-l. -l 0 F.; marl<edly en larged node in bolh cervica l regions 
regressed completely; no f'vidence di ease in tonsil, jJharynx and nech; 
recurrence l mo. later; f u rlh r raclia Lion n oL cffect i ve. (•J 2, ca e J 8; 85) 

over 2 y r . 

'.25. (\\ ' . H. Cou' Y: J. D., male, aged 17; ge nera lized lympho a rcomo throa t, 
face, arm, right knee, thorax, ervica l, axillar , ep ilro hlcar, femoral 
a nd i1wuin a l n de ; (n od e in gro in had been nl a rged [or a · lo ng as 
the patienL cou ld rem ember); o n ·et, cptember 191 5· nodule right 
. idc roo[ of mouLh: m ta Lase LO r ight cheek bone ( iLc tra umaLizcd 
9 month · prcviou ly); rapid gcncralizaLion; mid-December 1915 ax illary 
node biop ied; D ecember 23, 191 5, toxins (Tracy XI) 14 i.m . . in first 35 
da ' , (1 111arl<ecl reaction, som('{imes none al all); x-ra •; toxi n re urn ed 
February 23, 19 16, 9 more i.111. , Tracy XI , (3 aclf'quate febrile rea ctions) 
a nd Trac , X IF (f ilL raLes . 110 reaction): disease not con /ro lled; d ea th, 
~Ia ) 16, 19 16. (46, 5) 9 mo. 

'.?6. (\\ ' . B. CoLEY): S. 0 ., male, aoed ·J7; inoperable lym ph o a rcoma of 
groins, ax ill ac; ,·er ' c ,·ere pain: o ns L June l9 l 5; (20 close mixed va c­
cine, few doe - gonococcu ,·acc ine prior Lo being referred Lo Coley, 
ca u eel Lrnn ic nL pain relief); ex i ional biop y; February 7, 1916: wxin , 
(Tracy ' I) _Q i.m. in 3t' cla · . ca u ing painful indurations in gluteal 

a nd cl l toid region-: only I marhed febrile reaction from single injeclion 
given in groin; x-ra , (7) begun a wee/1 after toxins, given concurrentl11; 

11 0 palpable L11111or remained - wee/1 after toxins begun; disease 110L 
controlled, pinal meta ta e. , death, ep tember 15, 1916. (5; 5) 15 mos . 
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27. (i\loFFAT) : D. B. , femal e, aged 1--1; in operable l)mpho~arcoma ccn ·i ca l, 

supracl a vi cular ancl ing uinal nod es ; onscL , !'all 1912 ; paroticl g land en­
larged to iLc of mall egg a m erior to ear; 1111dcr ro11rse of hot bath it 
diminish ed in izc, disa/J/Jearr•d following 111c•asles, fall o r 19 13; eri s 
o[ cold , 1914; a ppencl enom y, ~lay 191 5; Decem ber 191 5 le ft tonsil and 
paroud b ga n Lo enl a rge during a co ld , ro llo \\'ing diphLh cria; Chri tmas 
11ll 5 cc r\'i ca l lymp h nodes enlarged (bila Lcral ) : Fcbru a r • 1916, arn te 
i11fla111111atory rl1 e11 111ati 111 involving all joints i11 turn ; ev re endoca r­
diti , resulting in eri o us ca rdi ac dilation, mitral in suffici ency; biop •, 
Jun e 191G; toxins (Tracy XJ ) begun Jun e 2<' , 1916 g i\'en i.111 . e,·c ry 
third or fourth cl a ', a ll in thigh nea r gro in. mo. LI ) ldt ide: 11 0 aJ;parent 
br·nefit until after marl«•d reaction / uly 70, 1916 ( 102. 1° F.): //u• more 
severe I he reactio11 th e 111ore 111arlu·d u•d li t / ion in size ort111Ted: slow, 
stead)• rcgrr•ssio11 ; I t radium treatme nt ,\ ug ust 191G, ca u ing burn : 
regression more 111arl«•d for a rl'l1i lc· . the n lcl\l·er: LO · in continu ed: 2nd 
rad ium g i,·cn 7\'o\'cmber 1916; toxins continu ed, brier intcn ·al · of re t; 
3rd radium, Jul y 17, 1917 ; g<'nr·ml co11di1io11 , i11c/11di11g /!(•art very 11111 cl, 
i111/Jroved ; toxi11s continued about , V<'ars, co11 lro lli11g disease: d eath 
Aug usl 20, 1920. Ca e ·ugg t · that toxin may be g i,·en inLramusru larl ' 
Lo pati ent with se rious hea rt conditions wit ho ut ill e ffec ts. (1l(i; 100; 
126.) 8 yr. 

2 (" 1. B . C OLEY A:-n FA.\JJLY P11n1c1A:--): ~J r, .. \. ~f. , age r 32; inoperable 
lymphosa rcoma inYolving scapular, ce1T ica l, ax illary, pecto ral reg·ions 
Lo clavicle and sca lp: omct neuritic pain rig ht ~houlcler December 1916 ; 
iodin e '• inj ected with I nric it )" by local donor , caus cl . c, cre burning, 
ed ema; on cl, rig ln ccn ·ical l)mphadcnopathy. :\f ar h 1017, f llowing 
tonsilliti s; lon sill eCLO m); lig h t reduCLion in ~i1e of nod es; massage (5) 
ca u eel increased infl amm at io n , S\\'Cl lin i:, : exc i~ional biopsy supracl avic­
ular nodes: co uldn ' t u c ri g ht arm; \\'hol e lo\\'e1 scapul ar reg io n in\'oh·ed 
wh en toxins (Tracy XI ) begu n ' ep tembcr I, 19 17 ; g i,·cn cl a il y for G 
clay i.m. , (no marked reac tions 1st 5 close. ) : radium pack: furth er toxins 
29 in 59 clay i.111 .. mod era te react io n:: in r, wr'<'li 11111ss i11 axil/a .. largr· 
mass fillin g pec toral region to rlm•icif', 111a. s aboPr'. /Jina srn j)l[/a all di. -
a/J/Jea red cxre/JI for 11 od11 /e . iu of haZ<' I 1111/ : g<·11r·1-r1/ l, er, /t/, good , move-
111 e11ts of arm 11on11al: inj ect ion. 0111 iucd for il \\'eek ·: re umed , (3 a 
ll'eek) in 111oderaLc closes part of 101,': al o funh r radium totalli ng 
77 , 67 111ch. in l ei months, beca use of recurre nces in axi llary and pcc­
Lond reg ion : Loxins again re urned . sli ght rcanion s: ro 11ditio11 i111/noved 
111arl< edly : cli ·ease n t con tro lled, dea th .\ p r il l ·l. 11)19 . ( 16 : 85) 2.l mo ·. 

l 29 . (\\' . B. COJ.EY): R. T. , m ale, aged 3 J: xtcmi , inope rable I •mph o­
sarcoma me ·entcry a nd sm a ll intes tin : al\\'a ·s \\'ell until fa ll 18 fee l LO 
cement fl oor, Lriking abdomen: on e l (j or 7 month, late r. J an uar ' o r 
Februar ·, 1917, pain a l ·it of injury: explored at ~fa)O Clini c De em­
b er l 917, inoperab le wmor o r mesenL ry and . ma ll int es tin e 20 cm . in 
di a me ter, (no attempt al renrn ,·,d ) : J a nu ar) 8 , 191 'radium pack ( 15,000 
mch.) ; se, ere radi a Lion ick n cs ·. lo L ' lb ·.; J a nuary l.1. 1918: toxim 
(Tracy XI); decrrnsed ;oa · i11 , davs, 11111th 111ou· 111obilr·: 2 more ra ­
dium packs F bru ary a nd March 191 '. ( l(i,000 a nd 10,000 n1ch. ): tox in s 
continued , 2 or 3 a week i.m. b · fa.mi ly phy ician: almost co111 /Jletc re­
gression, leaving bare!)• pcrcr'/Jlible mass; 2 more radium pack trea tments 
( l e .000 each) Jul y 19 1,, funher rad ium l !l 19 (to talling ·1·1,2 3 mch.); 
mall doses Loxin s g- i,·c 11 pasmodicall y at home: ro111/Jlrl r· 1<·g1r·s.1io 11 pri-

111a1)' t11111 or bv i\l ay 1920: 2 , cry ,mall ccni cal 11 ocle~. ,ig-ht a 11d lcl't ; 
radium to neck (:WOO md1. lo each id e): Lox im ;·c,umcd i.m.: n ·r-u ical 
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TOXl~ TRE TED F lLU R.E , AB 'TR CT 
Period of 

urvival 
11odes reJponded visibly lo marked febrile reactions · l\'ovember 1920, 
radium (63,14 .m h.); toxins resum ed (Parke D av is Xlll); August 192 1, 
radium to supracla,·icular region (2870 mch .); mall do es toxins i.m.; 
Jam1,1r 1922 smal l nodul e on left elbow d i appeared after x-ray; J anu-
ary 1923, radium pack to abdomen ( 18,026 m h .); toxin g iven with 
interva ls of rest Lo ;\' ovembcr 1923 (5½ yrs.); 2 months a fter la, t in­
jen ion ax ill ary metastasc ·. si,c or small orange, recurrence in abdomen , 
invol\'ing rctroperitoncal node ·; January 1925, radium (12,000 mch.) 
to abdomen, to left pectornl region and lel't ax ili a, (10,000 mch. each); 
February 1926, exc isio n or ;ix ill ary mas; disease progressed, death Sept­
ember 1928. At autopsy di ease confin ed lo 111a s 13 x 1 cm . recurrent 
al original site. Prolonged intermiuent toxi n therapy appeared to pro-
tect this man aga in t d e leter io us eff ct u ua ll y een aft r such heavy 
radiation: over 2 10,000 mch. of w hi ch 180,000 mch. was Lo a bdome n. 
(-14; •16; 85) 11 ½ yrs. 

'.l 0 ( IV. B. Coley al/d H f'y1wlds): B. 1 f. , male, aged 016; in o pera bl e lympho­
·arco ma pri1mll')' in nodes on both s ides of neck, (supracl av icula r to 
rnaswid ), few enlarged node. behind stc rnom a toid and abo ,·c cla\' icle, 
C\'id c11 n .: of mediastinal invo h ·emcnt: o nset, Jun e 1917, 5 111011th aft r 
gr ippe a nd 2 111011ths after typhoid; ·" ·e lling th e n reg ressed 111arked l 1 

,ponta11eously, except for l or 2 nodes; recurred :\'ovember IO, 1917, 
with 111cd ias tinal involvement; .January 2 1, Ell , toxi ns (Tracy XI) 
daily 111arked react io ns, (ve ry . uscept ibl c); imm ediate regression , wal-
1111Hi~ed nodes i11 mid-cr·r11iral ffgio11 disappeared i11 -/ days; g iven daily 
firsL IO da '~. then every 2·l to ·l hr~., comjJletc rr'gressio 11 all nodes i11 
less tlta11 a 111011//1; lo l 11 lb .. in h ospita l, ga ined 15 lbs. in next month; 
wx ins co11 Lin ucd at home for 2 111 o rc week in s111 a ll closes, i. m. by R cy-
11olcl : against orders return ·cl to " ·ork (!'armer); in 2 weeks bilateral ax­
illary and inguinal I) !llphadcnopathy, rap id in crea ·e in siLe: tox ins rc­
., u111 ed i>Y R c)n le! , \ pril 10, 19 18, i.lll. eve ry 48 ho urs; Coley excised 
larg'Cr, lllorC supcrfi ial nod e· from g roi n : reported a · "s imple infla m-
111ator) hn1pho111a, ha · ·0111c characteri ti c or I mpho arcoma'': toxins 
1-es u111 ccl by Coley, both Tracy Xf and Parke Davis ' lll , about 9 more, 
i.n1. 111oderatc reaction; by M ay 15, 191 8 extensive mecli ,ninal tumor 
pre clll: x-ra) ( 13) then g iven to all affected area ca11.si 11 g 111arl1ed l<' 111-
J1orr11)' i111Jno 1r11u' I//; death Onober 2-J, 1918. (46; 85) 16 mo. 

'.l l. ( II ' . /-l. C:olr·y al/d "1 arli11): C.H., male, aged 17; inoperable lymph o­
~arco111a 11 a,ophar) nx, (11are · complct ly ob tru led), involving bilateral 
c er\'ica I node,. ·tern om a toid to clavicle; owet early 19 18; biopsy ;it 
\fayo Clinic September 191 8: rel'crred to Coley as ino perab le, Septem­
ber 27. 1918, toxins (Tracy XI)) i.m. ; 2 cla later radium ( 1000 mch. 
to ach ~ide or neck), causing much pro tra tion ; toxin resumed 2 o r 3 
days later. 50% regression in a \\' ck, all tumors completely di.rnJ;peared 
i11 6 wcr'ks: tox in continued al home b ~larLin; loca l recurrence rig ht 
cerYical region .Janu a ry 1919; another rad ium pack; toxins resumed 
(detail. 11nk nown); disease not ontro lled , death, u g u t 19 19. (4 6; 5) 

18 mos. 

'.W. (Culn. II ' . B.): R. \lcC., 111ale, aged 52; inoperable general ized malig­
nant ly111phocywma (- mall l)mphocvte') involving \\'hole lymphatic 
~)'>Ll'lll: 0 11 seL, ear ly I 920, Io ll o" ·ing light ·ubmax illar) lymphadc ni t i~; 
I>\ carh 1921 gc11cral weaknt·,~. xtrc111c pa llor, liver and sp leen mark­
ed!) ·nlarg ·cl al o nodes o( rig-ht and left nC'ck, groin; (Coley believed 



TOXL:'\' T RE.\TE D fA IL ll RES. ,\ BSTR. \ CTS 
Pn iod of 

S11 rvi11al 
prima ry in medias tinum); con sidered a t l L to be H oclg·kin 's di . ease : 
m a rked a nemi a; Jul y J92 l ra dium pack to mecli ;i tinum (9000 rn ch .), 
·1 cla ys la ter sa me dos to pleen ; I x-ray each Lo nod es o r n eck, axill ae, 
gro ins : m arked le u kop e ni a : 11·bc. l 000, rbc. 2,2 10 ,000, h emog lo bin 3:'i 0 ~ : 

tox ins (Tracy Xl) begun Aug ust I , 192 1; onl y very mall i.111. cl oses to l­
era ted ; nod e exc ised a t thi time b owed onl y lyrnph ad cniti s; all ('nlarg-
ed nodes disappeared in 7 weeks ., live r, spleen norllla l size : lc ukopeni a 
res ponded promptl y to transfu sion and tox in ; blood co unt no rm a l by 
Febru ary 1922 ; small do cs tox in s o ntinu ed ; eplember 1922 , I more 
x-ra y g ive n to ax i !J ae, neck, g roins; 2nd tran s[usion Sept rn ber 22, 1922, 
very much Jes marked res ponse ; furth er m edi a tinal enl a rge ment i\ o­
vember 1922; h ad numerous a bscessed tee th , 2 ex tracted ; pa ti ent rapidl y 
wea ke ned, bl ood aga in de teri o ra tee! ; 3rd tra nsl'usio n ; a no t her r ad i 11 m 
p ack; 2 more tee th ex tract cl November l 922 : c/11ri11g .Uerem/Jer 1922 
steady ra/Jid improvement, well all w inter; li ght lymph a cl cnopath y 
( ervi ca l, ax ill a ry a nd inguinal ) by M ay 1923; radium to gToin (9000 

mch. ) Jun e 1923 ; x-ray to oth er areas; tox ins th e n resum ed (P arke D av is 
XIII ) : no evidence disease in 111Nlias ti111 1111 s11m111n of 1923; tra nsfu ­
sio n g ive n eve ry 1- - wee ks, nex t 18 mos. 600-1000 cc. each tim e: di ed 
pn um oni a o f 2 cla ys dura1io n, D ecember G. 192·1. (44 : 'l(i: 85) almo. t 

The (o ll owing l 9 ca es h ad P a rke D av is Xll or XJll pre pa ra ti o ns o r Co ley 
Tox in s (1st four had XII , o th ers XJll ): 

33 . (.J oseph) : i\f. E. R .. , elderl y female adult: in op ra bl e l rnph osarco 111 a 
l'emora I nodes; al so h ad exoph th a m ic go itre ; o nse t, ea rl , 19 I 0, ni ass 
8 x 10 cm. be low Sca rpa·s tri a ng le: bio psy; J\J ay 19 10: tox ins, Isl cl ose 
ra 11 sed 11e 1)• sr've r(' chill, 111' 1)' 111o r/(('c/ effect on tumor which slno nh i11 
size, l;ernme ve1)> flabby; rd usccl furth er trea tm ent for some " 'eeks, then 
res um ed for few week ·, with tem /Jora1y ce sa t ion of grow th ; cl cvc loped 

5 yrs. 

perni cio us a nemia , ca using d ea th . (85; J 2fi) over 

34. (GOLDMA N) : ma le, aged GO; ino perabl e round ce ll a rco,m a ton ii , ph a r­
ynx and cervica l nodes; on e t JO m onth pri or tO tox in th cra p 1 ; 2 1 
doses in 3 weeks i.m ., no reaction at all, but clinirn l improvement e11i­
denl, slept much better, appetite and strengt h returned; regression, in­
creasr'd mobility of cervico l nodes, degluti tio n less poinful or diffirn lt ; 
a l'ter a few weeks, tonsi li a r a nd ph aryngeal tu rn o rs i n crcased ra pidly; 

yr. 

cl a th shortl y therea fter. ('16) ove r 

36 . (Kirh - Coley): 'N . H., m a le, ag cl 50; recu rrent l y111ph osa rco 111 a neck ; 
o nse t, N ovember l 9 12 ; p r ima ry growth exc i ed ; r ecu rre n ce a year la1 r 
in region of left to nsil ; b lock di e ti o n including tern o masto id : Jun 
I, l 9 l '1 : toxin (Pa rke D av i Xll) by Ki rk, 1 o r 2 a week i.ni. , o nl y o ne 
marked react io n ; inj ec ti ons re urned la ter b y Coley, g i\'e n d a il in pec­
to ra ls; no febr ile reactions or chills: di eose not contrn l frd : d ea th No-

l yr. 

v mber 6, 19 15. ('16; 8 ; 100) 3 r . 

37. (Coley & Kat/tan): C. .J. V. , m ale, aged '15 ; rernrrem in operab le ret icu­
lum ce ll a rcoma thigh; o nse t, F b ru a ry 1920; prim ary ex i eel Jun e 3, 
1920; recurren ce invo h ·ing upp r V:i rig h t an te ri or thigh; toxin begu n 
.Jun e 25. 1920. 5 sma ll d oses in 12 d ays i.m ., li t tl e or no reacti on : rad ium 



T OX IN T R EATED FAIL R ES, AB T R ACT 
Period of 

Su.rviva'l 
g iven day after 1st inj ct ion; groin softer, edema of leg decreased; tox-
ins cont inued i. m. (poor ab orption) at infreci uen t in terva ls fo r 6 
mon ths, comb in ed with x-ray ( l a week), deve loped di a betes e); liver 
111 cu-nascs, dea th De ember 28, 1923 . (116; 85; 100) a lmost 

'.l8 . ( II'. B. ,oley): M . ,\ ., female, aged J ; ino perable lymph osarco ma ce rvi -
ca J, su praclavicul ar, ax ill ary nodes; onset, node in left neck enl arged Oc­
tober 19 19: iod ine ·a lve for 2 week, tubercu lin injec tio n for a year ; 
rndden rcgre ion 7 111011t/1s after beginnnig tuberculin, but similar en-
1,i rgement o n righ t supraclav icul ar region increa eel Lo size of orang ; 
short ly afterward huge ma over 11·ho le left anterior, po terior supra­
clavicu lar reg ion and tern um 11 x 12 cm; swelling o n r ight ide n o t 
qui te so large; nodes in both ax illae also enl aro-ecl ; O ctober ]6, 192 1: 
node b io p ied ; O ctober 17, J 92 1: x-ray, 2 each to axill ae, right & left 
ches t, a l o 2 rad iu m pack (J0,280 m ch.) to hest; O ctober 2 , 192 ]: 
1ox in begun folJo" ·ing rad iat ion ; small do-es i. m. for about 7 weeks; 
ma rk cl decrease in me cli as tin a l shadow evident November 3, 192 ] ; 
~ ovembcr 10- 15, 192 1, rad ium packs (16/190 mch . to neck); stead)' 
jJrog rr-ssive i111pro11e111e11/; 2 more x-ray to che t, l more radiu m pack, 
.J a nu a ry 1922; by Febru a ry 15, 1922 sternal, axi lla1y and cernirnl masses 
fwd disappeared; gained J I lbs. in -I 111011/ hs, gr-neral l1 ea lth improved; 
on ly I ~ma ll node rema ined in left ax il la; ·ome wideni ng of medi a tin­
urn : I x-ray March 13, 1~)22; in excel lent ond iti o n ; 2 radiu m pack tO 

che t .July 1922 ( J 7,928 rn ch.); co n ·iclera b le decrease in m edi a ·ti naJ ma s; 
x-ra) O\Cr en t ire ·he ·t, rad ium pack to sternum, r\ ug u t 1922 (16, 000 
mch.); toxin . given urnmcr 1922: continued to improve, mediastinal 
ma. s al1110.1l disappeared by October 1922; th en given x-r ay Lo ax ill ae 
( 1 each): tox in s February 1923; u rnrner 1923 left a rm swell ed ; tox ins 
resumed . epLernber 1923 : 23 in 49 clay. o n ly 3 or 4 m arked reaction : 

4 yr . 

i111/Jro1J(' d temporarily: death ?v[ar h 5, 1924. (46; 85) 1½ yrs. 

v 39. ( IV. n. Coley and R.o{{e 1011): J. G. ., male path ologist, aged 62; gen­
era li ,ccl pseudo! ukern ia: ne\·er ill ; in ce ea rly ma nhood had a lways 
worn 17½ o llar, d uring \ Vorkl \ Var l neck gradu a lly in crea ed in ize, 
by 19 19 wo re 18½ coll ar ; (on-e t, a u tumn 1920,) enl arged nodes anteri ­
or tr iangle behi nd ja,\·, bi late ral, also axilla; by J92 l ing uin a l n ode 
and pro tatc enlarged: then took ma ll doe thyro id, good efTec t on 
pros tate, lymph node : di ea e progrc ·sed slowly to encl of J 923; by 
th en pat ien t exha u ·ted : 3 tee th rc rn oved: 4 mo n th holid ay sou thern 
Italy dur ing M ay 17, J92J pol)'\"a len t vac inc fro m oral a nd n a aJ or­
ga n i · 111 given, ,r i th m inute do es ar eni c in thi period; lo t 21 lb . bu t 
111arl<ed di111in11tio11 in size of 11 odes in left nee!!, axi {{a, less regress ion 011 
otltc'r ide; able Lo ,\·ear 17 col lar (·I cm . decrease in size); by Jul y 1924 
li \·er, plccn n larg cl; then referred to Coley by R ol le w n ; bi op y Aug. 
ust 6, 192·1; tox ins i.rn.; in 3 wlis. com/Jlele regression all affected nodes 
<'xcept I i11d11raled mas size of pea in right s11 praclavicu lar regio n (s ite 
of I t detected in 1920); !te111oglobi11 increased from 75 % to 9-1%; gen­
eral co11di:io11 good: tox in cominued, mall do es i .m. , in E ngla nd , 
\,·ith I or 2 week re t per iod ; re turn ed to work a h ead o f university; 
e\·e re cold. December 192·1, a lso cl uoden iti ; p u t on low fa t, lo,\· ca rbo­

h drate die t, took pa ncreati extract; thereafte r only 1 doe tox ins a 
week, al o m inu te doe a r ·cn ic a nd iod ine; <rradua l, stea dy im p rove­
llll'III, 110 e, 1ide11ce di ·ease, strong (,,·a l keel 10-15 mil e da il y o n holiday); 



TOXI:'-l T R E TED FAIL RES, ABSTRACT 
Period of 

. 11 rviva I 
•l minim dose loxins each . unday 1924-25, 11 0 febrile re<1ctions afte r rail 
1924; blood count excelle11t until Sr/Jlembn 19-5: large fairly hard 
node ri ght gro in , ;'\' e \·ember 1925; rad ium pack Lo g-roi n Decemb r 1925; 
ca ustd 11e1y 111arl!cd decrcas(' in size, //{/rc/ness: tox ins rernmcd 5 days 
later ; o nl ) I react ion a bO\'C IOI °F .; bro nchitis late J a nu ary 1926: re turn -
ed LO Coley fo r 2 weeks.: radium pack lo groin :.l arch I92(i: th e reaft r 
st re ng th fai led: exha ust io n , a nem ia progres eel alarllling ly during Jul y 
192G, bed ridden Aug ust; death .\ug u L 29, 1926 . (1 6; 5) (i yrs. 

-10. ( TV. B. Coley and fa111i ly p!,ysirian): f. B., lllalc, agctl :32: inoperable 
lymph osar oma cerv ica l, supraclav icul a r, ax illa ry and inguinal nodes, 
bil a teral; o nse l, .Jun e 1923 : I l ymp torn, prurit is heels. legs, in tensified 
by clo thing, by June 1924 intense under belt a nd co ll a r : o nset, G monlhs 
af ter itching s tarted. node: in left neck ' nl arged ; l011'ly exte nd ed LO 

a reas 111 enti oned a bo,·c; Jun e l 92·1, u praclavicu lar node biop. icd: .J un c 
22 , 192-1: rndi11111 (2 p ack ') x-ray LO left n eck, ax ill a; Jul y I, 192·1: toxins, 
1·1 in l L 21 da ys i.m ., 7 mo re x-ray g ive n concu rre ntl y; toxin co n ti nu ed 
at hom e I or 2 a week, (or 11 111onth ·; apparent complete rep;ffs ion, 
regained all to~, weig h t: i 11 V(ny p,uod health abo11l 2 yea rs, then d iscast: 
recurred, no f11rth er trea t111 e nt; death ;'\"ove111 ber 23, J 927 . ( 16, 85) ,J ½ yrs. 

·11. (R a/Ji11owit::.): I. S., mal e, aged ,l(j; in opera bl e Jympho a rcom a right in ­
g uina l, left ax il hry node ; had .. acro ili a disease" at ·ear ly inte n ·a ls 
fo ll owing typho id fever, 1922; o n. t la te 0-' o , ·embcr 192,1; m,1ss in nod es 
in ri g h t gro in a nd ldt ax ill a : b io psy; x-ra) J a11u a r ' 14, 1925 (for l 
week); toxins J a nu a ry 23. 1!}25, I n in 60 tLtys i.m ., ro1n/J/('/(' n'p,rr·ssion, 
111 ed iaslin11111 clear, genNal co11rlitio 11 e.ff1•lfr,nl; toxin · combin ed w itlt 
iOme radiatio n g iven at intc1Yals for e\'era l ea rs.: re111ai11ed in goo d 
li ea lth wliile under t rca/111(')1/; wh en loxins were s to pped disease re-
curred , progressed , d ea th 19:l·J o r 1935. (-16; 100) over 10 yrs. 

42. ('i1\T. B. Couv Ar-o FAWLY P 11 Ys1c1,\ N): E . 1-f ., m a le, aged '14, recur­
rent in operable lymphosa rcorn a ccn ica l, ax ill ar nodes; to nsil s in bad 
conditi o n ; onscl. February I !125. ~light swelli ng ce rvical reg io n , trealed 
medica ll y 6-8 m onth ·, no ben ef it ; i\Iarch 20, 1926, ton ille tomy, no 
benefit; June 8, 1926: 12 cen·ica I nodes exc ised by lo a l doctor; ax ill a ry 
involvem ent then occurred ; ,\ug ust 17, 1926: loxins, 5 i.m. ; lhen rad ium 
packs Lo both icl e. o f neck (18,000 mch.) , x-ray (3) to right axi ll a; 
mass in 11 ecl! d(' creased 110/icrnbly; tox ins resuniecl by fami ly doctor ; 
com/Jlete regres ion ceniita l 11 vde·, general condition <' Xcel/en/ by Or ­
tober I ..f , 1926; atLac k o[ g-r i ppe, o nsta n L fever, December l 926, lost 
mu ch weight; thereaft r li,·e r en larged, m eta t,1 es d eep abdom in a l 
n odes, no further treatm n t. death i\Jarch 29, l 927. (46; 85) 25 mos. 

43. ('W. B. Cou:v): B. B. , male, aged .JO; in operab le ly111ph o arcoma me c n­
tery of in lest in c o r r etro per ito nea l nodes; on ·ct, A ugust 1926 , evere 
lumba r pain, m as left . ide; eptcmber 20. 1926: ex ploratory laparo­
tomy, . pc imen rcino,·cd; pain-free 12 day , then x-ray begun, se ,·crt: 
rad iat io n sickn e s; by O tober 1926, whole left uppe r abdorne n en­
la rged , a ppet ite poor, tumor ma~s large; toxins H i.m., cme5 i from 
radia ti o n reactio n per i~ted: toxin bad to be slopped; no o/J/Jarc11t 
benefit: death D ecember 2, 1926, (46) 4 mos. 

44. (FAMILY PHYSI CIAN): J. S. i\ fc F .. ma le ad ul l; adv,111ced lyrnpl1 o~arco u1a 
originating in lower lobe bronchus with metasta,e, in ~ r ib,, 2 ve rte­
brae, hu111 cru · and scapu la; (date o r o nsel not g i,·e n): diagnosed b} 

89 



TOXl:\' TREATED F. IL RE ' , ABSTR . .\CTS 
Period of 

S II rv i11n l 
biop y th roug h b ron cho cope e p tember 192fi a l M ayo Clini c; x-ray 
O cto be r 1926, compl e te regre. s io n ; imm edi a te m e tastasc as a bove; 
aga in x-ray, no furth er impro ve me nt; o vembcr 1926, toxins fo r about 
2 mo nth . ; pa in su bsidr'd, afJ /Jel ite increased, tempormy arrest ; dea th 
Se ptember 192 7, ex ten. ivc . kelc ta l m e tas ta e . (46; 83 ; 100) 

over l yr. 

45 . ( ' 111u.1:--:c): D r. JI. E. S., ma le, aged 52 : gencra li1.cd lymph osa rcoma ; in 
good hea lth until o n et, \Jay 192,', indige ti o n , ed em a o f legs, asc ite ·, 
fluid in ch es t ca \'iLic, enla rged nod es; x -ra y \[ay 1928, (H , to ta lling 
2000 r. ) ; biopsy; x-ray (30 m o re) e nding 'ep1 ernber 1928 ; ver y weak, 
thin , lost ,10 lb. ; but fluid clea red in che~ L, la te r in a bd o m en ; O cto ber 
I, 1928 : sc l£-admini tc red w xins, 2 o r 3 a wee k i.m. in d e ltoid foe 3½ 
mo nths; sl! in infr>c tion on nrcl,, face, sca lp, fe11n few days, J a nu a r y 15, 
1929 ; toxin. resumed Fe bru a ry 15 . 1929, twi ce weekl y, with 1 week 
res t inLcr\'al eve r 4 , ree k ·; a ft e r I . uch inter rn l, 2 nod e enl a rged on 
upper inner thig h ; pril , \l ay 1929 toxins inj ected direc tl y into these 
tumors 2 or 3 t imes a week. , 11 0 rr'r1r·tio11 s, 11 0 a/Jparent affect; a t Coley's 
sugge t io n dose i11 crr>a ed Jun e 1929, g i,·e n i.m . in d e lto id ; x -r a , (2 each) 
LO th c ·e t umo r June 15-30, 1929, fo ]I O\r ed by com /Jlete disa /J/H'Cl1'a nce; 
toxin res umed afte r 2 week in tc n ·a l a lso g iven i.v. , continued with fur­
th er intc n ·a l · of r t ( I o r 1 m o nths), tota l dura ti o n a bout 22 .month ; 
during 1930 a l o rece ived funltcr x-ray (a bo ut 12,000 r.) disease fairly 
well contro lled; r e turn ed Lo wo rk (ge nera l pra Litio ner); no wxin a fte r 
:\11g ust 1930; cli sea ·c th e n progressed , dea th D ecember 6, 1930. (4 6; 100) 

2½ y rs. 

4G. (SURLS) : \Ji.'s E . C. , aged 3 1; ino pera ble lymphosa rcom a left ing uin al 
nod e. ; o nse t, \ug ust 1928 , ,·ag ue di gcs ti ,·e yrnpLOm , e pigas tri c pain ; 
trea ted 6 111 o nths fo r to m ach tro ubl e; small ha rd m a left g roin ex­
c ised ,\pril 1929; radium ( 1): April 1929 . toxin . . 2 o r 3 a week, i.m. [o r 
7 m o nth ; 1101 effec tivr'; ge nerali1ed acl enopa th y rig ht axilla ry, rig ht 
ccn ·ica l and ubm cnta l regio ns by .\ ug 11st 1929; dosage then increased, 
111ar/((•c/ rr·11ctio11 ; this more aggressive tech11 ic call eel arrest of growth 
of all 11 odr·.1· cxa pt in left groin (radi11111 trea ted area); in ver y good 
condition b y D c rnber 1930: disease a/Jprm '11tly co 11trn llcrl over 3½ 
)'Cars, the n " ·e lling bo th thig hs; toxin re urn ed Jul y 193<1; im/Jroved 
110 rcrn 1-r1·11ce April 1935: cti ca c later progrc . eel , ex trem e ca thexi a . 
d ca 1h cere bral m e ta ta cs N ovember 4, 1936. (46; 100) 8 yrs . 

.J7 . (\\' . R. Cou,:Y) : E. L. H ., ma le, aged 6fi; genera li zed lympho ·a rcoma, 
a xill ae, g ro in , cen ·ica l a nd up ra cla ,·icula r region ; (onse t la te April 
193 I , rig ht axill a r y egg- i?ed m ass;) the n g ro in , neck b eca m e involved ; 
ce1Tica l n od e bio psied : r adium (to 7 diUc rent area); LOxin Jul y I, 
193 1, IO i.m. in 13 cl ay ·, I ma rked reacti o n; defin ite imp rovement; dis-
rn. r· 110/ ro11trollr·d d ea th i\ ove mber 193 1. (·16; 5) 6½ m o·. 

·18. (W . B. COLEY) : C:. R . m a le, aged 19 ; inope ra ble I 1mpho a rcoma retro­
pe ri to n ea I. cen ·ical a nd su pracl a ,·icu Jar n od e ; o n c t , Februa r , I 93 l , J 
n1o nth a fter eYc re t ra um a to upper abdom en b · · teering wheel in a uto 
a ccid ent ; explo rawry Ia 1 a ro to m ', ;\l ayo Clinic, July 20, 193 1; r e tro-
peri to nea l ,..,Ta pefrni L- izecl m a le ft upper a bdom en bio p~ied ; x-ra 
pa rti a l] · con tro ll ed thi · m as~. b u t cen ·ica l node · b ecom e im·o lved ; lo t 
30 lbs. Jul y 1932 - .Jul 1933: radium pack lo a bdome n, ba k (40,000 
111cl1.) Lo neck, ( 15,000 rnrh.) ; late _Jul y 1933: toxill' , 21 in 35 days i.m ., 
,l\ e ragc rean io n · modera te: u ' r-uica l nodes 11111r·h s111 al!1•r, 111o re m ovable, 
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Sumi ,al 
P{')'iod of 

SllfJrnclavicular node disajJpeared, mass in l.u.q. sma ller, softe r, more 
movable; genera l condition good; di ease la ter progres. ccl, dea th j\ farc h 
3, 1934, (16; 84; 85; JOO) 3 vr . . 

.,. 49. (B. L. COLEY): Dr. C. C., ma le, aged 39; ino pera ble lyrnphosarco..rna 
re troperiton ea l, femoral a nd ce rvica l nodes and intersca pular reg io n, 
with involvemem of ischiurn (Brill Simmer type); r acliologi t, married 
] 3 yrs., wi[c had l pregna ncy ending in mi carr iage; (on et, ea rl y May 
l 932) ; enl a rgecl node, left femoral triangle, a cri bee! to ringworm, 2-4 
mos. la ter node right cervi a l regio n: J anu ary 1933, pain left hip, radi­
ating to knee , cau ·ing limp, clu e to des tructive lesion leEt ischiurn ; 
tonsillectomy M arch J 7, l 933; no beneEit ; cerv ical node biopsied April 
12, 1933; large femoral notlc removed 12 da ys later , fo llowed by slight 
fever ; lost 8 lb ·., nig·h t swea ts, g nera l fatia-uc; May 3, 1933 : 2 cycles 
x-ra y le ft i chium, gro in , trunk , right, left neck, to tallin g 5700 r, ending 
June 21, 1933 " ·hen pa in in base of right lung developed ; during Jul y 
beca me in ca pacitated, bedridd en over 6 weeks.; ea rl y Octo ber 1933 mass 
5 x 6 cm. in ri o-ht interscapular n~g ion; J ove.mber 6-1 1, 1933 : x-ray to 
this area; November 15, 1933, tox ins, 5 i.m. , 7 i.v. in 21 cla ys, marked 
r eac tions from i.v .; mass in right intersrapular re (rion clisappearecl aft er 
1th close; lesion In pelvis showed some /'('pair in -I wee//s. : 11 0 effect 
on genera l hea lth ; l more x-ray to right po ter ior che t, December 
1933; di ease progres eel , dea th J a nu ary 27, 193·1 (85) 21 111 0~ . 

50. (Ro s AND ·w. B. COLEY): A. R. , mal e, aged G¼; inopera bl e lymphosar-
oma retroperi ton ca l nodes; meta ·tases to che t; onset Ma rch 1934, slight 

disturban ce, pain extremities, trunk; cri ed with pain when jolted; 2 
severe tra '.1rnas to righL kiclne)'. area late ._prin~· a nd summe1: 1931; _Ju} y 
1934, distinct mas found; child li stl ess, rn acuve, eas ily fa tigued , 1rr1t­
able , pain in neck; aspiration bi op ·y neg,t tivc, August 1934; tonsi llect­
omy; started school, lost 6 lb . in 5 weeks.; diath erm)• dai ly for 3 wee/is 
to bach, right leg, some pain rf/ief, im/Jrovement general con dition; 
diathermy continued in November, seemed to in crease pa in ; condition 
gradua ll y wo1--ened, limped ; explored December 21, 1934, hard, indur­
a ted, immova ble, inoperable tum or mass exte nding between transverse 
processes lum bar vertebrae, right side, at a ngle 12th rib; biopsy taken; 
3 radium needl es inserted (853 m ch .); low fever sevem / clays; pain rn/J­
siclecl entirely; J a nuary 1935 : rn tas tases to ch.est; January 7, 1935; 
toxins (18 i.m. in 25 day), moderate reac ti ons; x-ray to right ca rdio­
phreni c ang le begun cl a after l t Lox in , caused severe radi a tio n si k­
nes; more x-ray F bruary 2 Lo 12, 1935 . to loin a nd che L, to talling 
2,400 r .; aga in severe radiation i kn ess; in 3 or -I- da ys (]'really im/Jroverl; 
tox in resumed , 31 in 62 days i.m. , mod era te reacti on ; 3rd cycl e x-ray 
(13) Lo primary and chesL (3300 r.); radiation sick ness; anemia; toxins 

stopped beca use o[ measles . clee/J cough, lost 5 lb. ; tox in s resumed Jul y 
2, 1935 (6 in 21 clay, moderate reac tio ns); ga in ed 3 lbs.; evere co ld 
August 1935; tox ins resumed 2 a ·week for 6 months i.m.· March 1936 
sma ll lung m etas tases; x-ray to che t 4200 r.; a nemi a; transfusi on , bone 
marrow given; 111arked improvement in lun g lesions; toxin re urned i.m. 
2 a week, rece ived total 8 courses (128 do.es) in 2 yea rs, in gluLeal 
muscles except las t course i.v .; di scontinued on evera l occa ions because 
of severe colds or infections; some regression; disease apparently arre tecl 
fo r nearly 2 yrs.; (inal x-ray ca u eel se\·e re pain, progressi\·e ly worse, 
dea th J anu ary 17 , I 937. (46; 85) 2¼ yrs. 

il l 
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urvival 
.5 1. (CAMP UF1.1.): .vfrs. E. :--r. , aged 6•l ; in opera bl e lymphosa rrnma axi ll ary, 

inguinal, cervica l node, bilaLcral; on. CL in le[L ax illa,Ju ly 1943; il hing 
on ne k, chesl, 6 month laLer; by January 19"15, all area ciLed above 
were invo l eel; k it ax illary nodes remo\'cd; x-ray (13 LO a [(ec tecl areas) 
g iven concurren Lly with toxins i.m. begun .J anuary 24, 1945 g iven daily 
for l month; all 11odes disapp<'ared by April 19-15, gained weight, felt 
well, blood picture good; shorLI) Lherealter recurrence; ano Lh er bric[ 
o ur c wxin , marked rC'actions; affected nodr's again completely re­

gressed; well and free from di ca e 2 y ar , Lhen di ·ea e again reactivated; 
re[u eel funhcr LOx in. ; palliatiYe x-ra); dea Lh epLember 1947. (100) 

over 4 yr. 

Th e next case received the ·1oa11-J,: c•tlning l11stit11te X LV preparation 
and the Johnston XI' preparation of toxins. 

52 . (CA PER AND R 1.oN): Mr. J. i';. , female, ,J5; n ice recurrent inoperable 
rcLiculum ce ll arcoma, primary in ·kin over righL tibia, ubcutaneou 
and inguinal mcLa La e , rep atecl Lrauma to lc<r for 5 year prior to 
o n et, November 195".1; e_ ci ion 2 week afLer on el; 2 recurrent nodules 
apparent Janu a1 1955; wide ly cxc i ·cd ;\larch 3, 1955; further loca l re­
currence i\Jay 1955 ; ampulation, groin cli ··eCLion adv i eel, refu eel; 
inguinal node meta La e · remo\·ed al ;\Jayo Clinic, July 1955; x-ray LO 
Libi a, ri glu groin , ldt axilla (550 r ach) · rernrrence right leg pre en c 
when toxi n ( '. K.l. XJV) begun Augu l 2 , 1955 : 2 1 i.v. in 22 da , 
marked r action, to 105°F ., chill ; rernrre11ce regressed completel11; 

further x-ra Octob r 1955 to nodule o n leg; >-" ovcmber 1955; meta -
tas s r ight br a 'l cxc i ed ; th en further x-ra , to rio·ht gro in , brea l 
(500 r ca h), January 1956, multiple meta La e, brca t, back , abdom­
inal wa ll , left chc t; x-ray Lo abdominal wall, ant r ior che t; low back 
pain pre~ nt ; toxins re urned J a nuary 3 1, 19~6: 32 in -10 day, m arked 
febrile react ion from J L 5 (S.JCI. XIV); thereafter J ohn Lo n XV used, 
a ll i.v. except 3 into mela tatic nodule, further ubcmaneou meta -
La e al pu lmonary le ion (grew rapidly); no ajJparent benefit from 
this co11r e of toxi11s: exp ired Mar h 3 1, 1956. (100) 16 mos. 

The followi11 g two ca cs rrceived the Johnston Xf' Jneparation of Coley 
toxin : 

53. (Jo11 •sToN): B. B., male , aged 7; lympho a rcoma invo lving the cervical 
and ternal nod , a wel l a Li10 c in Lhc abdomen and groin; on et 6 
month prior LO rec iving wxin , biop ie of ne k and Lerna! node ; 
x-ray 10 abdomen, ches t, groin a nd ce rvi ca l nodes (4200 r); excrucia ting 
pain in both leg clue to maucd large hard inguinal node requiring nar­
cotic; toxin (John wn X\ ) 43 i.\·. in 3 momh : pain diminished rapid­
ly, 11arcotics 110 /011 g<'r rcq11irNI; 110 ap/Jare11t clta11ge in nodes, but sub­
jective i111prove 111 e11 t evidC'n l d11ri11 1; toxin ad111i11 istratio11; died 3 m onths 
after 1 L injection. (73) 9 mo . 

5·1. (Jo 11 N To;-,-): E . .J. . femal , aged ~I ; inoperable genera lized lympho ar­
coma, pcr icard iti with effu ion , partial inte tinal ob tru tion, hepa­
wrnegaly, node on alp: on ct 3 y ar prior to toxin : radiation LO 

multiple ite LOlalling 7200 r: LOxin. (John ton X\ ) 33 i.v., I i.L. in 
week ; decrea e in /Jain and abdominal ten derness, no oth er evidence 
improvement; died a month afLer la L inj ect ion . (73) 3¾ yrs. 

Detailed Hi Lorie of eio-ht of thee 54 fai lure are given belo"· a the appeared 
to b of pe ial intere t. 
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C £ 4: R ecurrent in perable l) mpho -a1·coma of the cen ·i a l, a xill ary and 
medi a tin a l node, con firmed by mi cro copic examina tion of the 
ax illary g rowth and a node r mov cl in Jun 1902 from the st rno­
ma to icl mu ·cle was xamin ecl b • Dr. George Biggs, patho logi t o E 
i\'ew York. H o pita l, " ·ho r ported : "Typica l appea rance of mall 
round ell ·arcoma ,,·ith omc dcgcnera ti,·e cha nge ." ( 12, Ca ·c fi O) 

Previous History : Mi~ ;\I.LA., [ male, aged .J O, librari a n. T he p·uient 
had had the usua l chi ldhood di eases, two attacks o[ pn eumon ia, one a · a 
child and the other a t about 20. he had h ad .membranou cl 1smenorrhea and 
retroflexion, but wa relieved b a pe a,-y wh ich . he continu d to wea r. On­
set, in the la te ummer of 1<'9 , a ma ll [re I · m \'ab le tumor de,·clopecl ju t 

ver the clavi cle on the r ight ide. It wa pa in le and did no t increa -e in ize 
rap id ly until the pat ien t in jured i t. hen it became pai n ful and assumed a 
purple tin t a nd the ca pillari e o,·er it beca me di la ted. 

, 111gery: One yea r a ft r on et it wa removed under co a in e b , Dr. C .B. 
X a ncrecl e of nn ' rbor, Mi chigan . \ r currence soon de,·eloped on th e 
poster io r bord er o r th e ternoma to id n the r ight ide, nea r the ang le oE the 
jaw. T h is increased in size very g rad ua ll y. In larch 1900 a swelling deve l peel 
in the right ax ilia with neura lg ia o[ the arm. T hee growth · increa ed ver ' 
rapid ly in size. The axillar) tumor wa remo,· cl b X ancred e in Jul · 1900. 

Clinica l Cour e: The wmor of the c 1T ica l region invol\'ecl the d eeper 
tru ctures o exten ivel that i1 wa · con id r d e n ti re l inoperab le. D spnea 

and edema o[ the lower extrem ities developed ear l , in eptember 1900. T he 
pati ent wa · then referred to Dr. \\ illiam B. Coley a nd wa admiuecl LO 1\ 1 111 -

ori a l H o pita) on Seplember 25, 1900, two ·ear - a fter on ct. Exam in a tion 
howed a wmor in th right c rvi a l region extending from the cla, icle LO the 

ma to id proce of th e temporal bone. Ther wer ome nla rged nodul be­
low the clavicl and eve ra l sm,tller tum ors in the region o[ th ic:nri x in the 
axilla . T here wa anothe r ma · o( enlarged node ju t above th e sternum. T he 
la tter appea red to be the ca u e of Lh e d y pnea. 

T oxin Th erapy: (Bux to n \ 1) Tnjen iom \\" r begun b) Coley on p-
tember 26 1900, the in iti a l doe being 1 minim. he) were con tinued cl a il 
but the dose was in reased very lowly. D uri ng th first two mon ths the maxi­
mum do e was 4 min im . During December 1900 th highe t do·e g iven during 
the entire trea tment wa · reached , , m inim . T he number of inje Li on g i\'en 
wa a fo llo,r : eptember 26 to 3 1, ..J: 0 t◊ber 29 to· X o,·ember 22, 22; Decem­
ber, 22; .J anu a r ·, 22 ; Februa ry, 2 1: :\ larch . 19: .\ pril, JG: :\fay. 20: .June, 10; 
- a tota l o [ 156 in jection · in a lmos t n ine months. Ther wa. a d id tl d e­
crease in the ize of Lhe LUmor and increa e in the ir mob il ity during the 
fir t three monlh , a fter whi ch improvement cea eel a nd the g1-0\rth lowl y 
bega n to increa e in i,e. The pa ti en t wa di harged in fa ir condi t ion on 
June 19, 1901. 

Cli11 irnl Co11r.H·: D ur ing the sum mer of 190 1, Coley ga ,·c onl y pal li a ti ve 
trea tmen t. The tumor ·low! but steadil , increa ed in ile. B , Febru aq 1 

1902, a wmor ma · en circled the entire neck ending a t the vert ebra l lin e, 
and ex tend ing from the ma -wid proce to the cla ,·icle on the left ide; on 
the right ide the entire cervical, axillary, upraclav icular and pectora l region 
were in volved. The large ·t pro tubera nce wa, in the right cervi ca l region and 
wa abou t the ·ize of two [ist . T he cons trict ion of the trachea was such a · to 
ca u e frequen1 e,·ere a ttack of cl ) pnea. The pat ien t wa. bedridden mot 
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of Lhe Li111e. \ ViL11 liLLl e hope of ca using even temporary impro,·ern cnt, more 
as a maLLe r o( cxpcr im ·nt, Coley decided to Lry x-ray thera py. 

Radiation : On Fe bru ary l 0, I 902, x-ray treatments were beg un , four to 
\ ix expos ures a we k being g iven at a distance of 20 cm . R emarka ble im­
provement occurred, more Lriking Lim n in a ny other ca e Coley had o bserved 
und er x-ray trcatme nL. At Lh e end or t h ree week th e ma s in the neck had 
tkcreascd full y 011c-Lhird in si1 an d had become very movab le. (For ph oto­
g raph or Lhc paLient wken ,1L inLerva l during radiation, ee 2-1, Fig. I , 2, 3, 4). 
By .Jun e I , 1902, Lhere remained only a m all nodule the izc of a marble 
anLcr ior LO Lh e ste rn omasw id muscle . 

urge1y: Thi was rcmo,·ed that day fo r micro copic exam in a tio n, and 
Biggs no ted that necrot ic cha nge were pre~e nL. 

Clinical Course: The pa tient wa di scha rged on Jul y 8, l 902, apparentl y 
well. She regained her forme r weight and pent Lite su111111er in th e country. 
H 0\1·e,·er, o n eptembcr 24. 1902, she returned with a loca l recurrence the 
s ize o [ a n Engli sh wa lnut in Lh e le ft paro tid region a nd both gro in · were 
l'ill ecl with multiple wm ors va rying in s ize from a pigeon 's egg to a h en's egg. 
Jn add ition there was a n intra-abdomi na l wmor the s i1.c o[ an ora nge, ·mooth, 
glob ular, fairly mobile, a pparen t ly orio·in at ing in the co lon or me entcry. 
There was con triction o f th e bowel at thi s point. 

Furtlu'r Hadiation: X-ray treatment wa re umed . In three week · the 
nodule in th paroticl disappeared, those in the gi·o in regres ing in six \1 eck ·, 
wh il e L11c ,ilx lomi na l wmor d ecreased to about h alf it former ·izc. Treatmen t 
ll'a~ k pt up during L11 e entire winter wiLh steady d ecrease in th e a bdominal 
growth. 1L was con t inued in Lhe ummer of 1903 by Nancredc at H a nover, 
:\' ell' H am p~h ire. 

(;/inirn l C:u11rse: The paLi en t returned to Coley in the fa ll o[ 1903. n­
othcr nodu le hacl appea red in the cer\'i ca l r g ion , the tumor in the a bdomen 
~ccmccl to be , omcwhat Jaro·er , a nd a few nodule were beginning Lo a ppear 
subcuta 11 co 11s ly on th e thigh a nd a bdomen . The genera l hea lth had a lso d e­
Ler ioratcd . 

F11rll1n R adio/ion: X -ray therapy wa · re umed for a few week · but Lh e 
patie nL g rcll' wot" <: \'Cry rapid ly, ne w tumors appearing a lmos t every d ay. 

Cli11ical Coursr•: Toward L11e entl ·he ·uffcrec.l a g rea t dea l o( pa in in 
the sciaL ic a nd crura l ncn ·cs. The cli sea e proure eel ca u ing death in June 
190·1, 5:)li , a rs a fte r o nset. .\ t Lite t ime or her dcaLh , in adcliLion Lo the very 
~arg;c LunH>r in the abcl omcn, Lhere were hundreds o f ma ll nodule, var ing 
111 i1c from a pea to a smal l egg, ituatcd in the ubcuLa ncous ti sue and 
sc1L1 ered over th e en tire bod y. On e of th ese was r emoved fo r mi croscopic ex­
;uninaLion al Lhc Loomi L abo raLOry by Dr. B.H. Buxton , a nd ll'a reported 
··small round-ce ll ,arcoma, apparent! , Yc1· • liule changed by treatmenL." (21-, 
Cas I). 

C:n111111c' 11/: Thi ca e indicaLes the need (or more e ffective adm inistra­
tion. 'omc regre · ion occurred (rom ·mall doses gi,·en intramu cula rly remote 
from the tumor but this treatment wa n ot uffici entl y aggTe ive. It should 
be sLa Led Lhat during 1900 Buxwn bega n u ing a double steriliza ti on in pre­
paring the tox ins and Lhi · factor is be li eved LO have been o ne of the main 
rea. ons his preparation · appeared LO be mu ch weaker afte r I 99. Coley does 
110L s cm to have reali1ed this, ho11•e,·cr, a nd he did not increase Lhe dosage co 

91 
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com pen ale. CerLain ly the records indi cate Lhat l'ell'er success ful rcs1tlt · \\·e re 
obta in ed with the Buxton preparation as made a(ter 1899 than were pro­
duced with thi s p re p ara ti o n from I 9·1 to 1900. Note th e dramatic temporary 
cf[ cts acl ,i eved by rad iat ion in tb i case, whi h wa one of the fir t treated 
b y x-ray therapy at J\Iemor ial Ho pital. (The fir. t x-ra , machine had been 
in.-talled at Memorial H o pital that year at Colcy·s ·ugges ti o n , a nd through 
1·und s h e had raised. Thi dramatic re pon e LO radiation fo llow ing prelimi ­
na ry toxin Lherapy is of intere t. It i unfortunate that toxi ns were no t re­
sum ed a fter radi a tion h ad ca u eel regre sio n .) 

R.efne11cf's: 23 (pp. 702-7(i3) : 2·1 ( ase I) : --12 (Ca~e LX): ' 5. 

C. \ SE 6: R ecurrent in opera bl e ma ll round ce ll sarcoma of th e ax ill ar n odes 
and pectora l region confirmed by micro copic exam in a tion o f the 
prim ary grow th by D r. \ V.F. \\' hitn y, pathologist at M assac hu se tts 
Genera I H ospital. Bo~LO n (2·l , Case J 11 , I t ser ie. a ncl di. rnss ion .) 

Prrnio11s l l i.1/rn y : E. H . 11. , n1ale, ag ·d 3!':,, of \\ oonsocket, R. . J. The famil) 
hi sto ry was non -contributory. The p at ient had had the usual di seases o [ child ­
hood , including sca rl et fe \'er. H e was a plumbing contracto r , was m<1rri ecl 
and had children. Onset, th ree yea rs prior to admi sion to M emorial H ospita l, 
in the l,ltler part o f 1898, a sm a ll Jump appeared in the ri ght pector<1 l region 
near the anLerior axi llary lin e. Thi. ontinu ed t increa e in ize until it was 
about 8 cm. in diameter. 

Surgery : Extens ive remo\'al of the mass a nd pan of th e muscle wa, 
per formed in :\To,·ember 1900 b y Dr. M aurice H . Ri chard on , in Boston , .\ lass:i ­
chu. e tts. 

Clinirn/ C:0111-sr': r\bouL six month laLer a recurrence was no ted which 
grew very rap id! •. 

Furthr'r Surgery : second op rat ion was performed in O cto ber 1901 . 
The clisea e then invo lved the pectoral and ax illary reg io ns o wid e ly thaL iL 
was impo, s ible to make a omplcte r emoval. H emorrhage was so excess ive 
Lhat the pati nL a lmosL di ed o n th e table. "The d isea e pread wiLh !'rightful 
rapid ity fo llow in o· th is opera tio n," Ri chardson LaLed, and a t hi rd opera ti o n 
(al so in comple te) wa · perfo rm ed on D ecember 8, 190 1. AL Lhi tim e the di sease 
was consid ered too xLen ·ive for a n interscapu lo-Lh oraci amputat io n . Ri ch­
a rd o n accord ing ly refe rred the patient to Dr. 'i\ illi am B. Coley for tox ins. 

T oxin Th era /J )>: (Bux LO n V,l) Inj ections wei·e begun by Coley o n De­
cember 18, 190 1, a nd were con tinued five or s ix Limes a week for three months, 
the dose being grad ua ll y in creased until a reacLion of 102° to 10:1 °F. w ;1, 
produced. (The site u ed is n ot recorded.) The febrile reacLions averaged 
99.5 ° F. or less, and on ly six Lim e reached 102 ° to 104 °. H owever the Lum or 
began to soften a nd in J a nuary 1902, a ·pon1aneou opening forn1ed w iLl1 
e,·acuat io n of about a p i nt or necro ti c tumor Li,,u c. as a resu lt of w hi ch th e 
Lumor dimi . heel nrn-thinl . fLer a week in wh ich no inj ect ion · were given 
in ea rl y February, it was noted that the grow th had in creased con. iderab ly in 
si'le. 

R adiation: Beginning o n February 10, 1902, x-ray therapy wa gi \·en for 
l \\'O week , witho ut producing an y decrease in Lh e sile of Lh e Lurnor. 

Furth er Toxin Th erapy: The Loxin and x-ray \\·ere then g i,·en in om­
b in a t io n four time ·week] y, for a total of 22 treatmen ts end ing in .\ I a y 1902 . 
Hoth the Buxton VI a nd P arke D av i IX preparations were given inLramm-
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cularly in the pecLoral region. By ea rl y June Lhe ma s in the axi ll a had en­
tirely disappeared and the movement o[ the shoulder which had b een greatly 
re tri cted was pracLically normal. (The patient could clasp hi s ha nd behind 
his back for Lhe first tim e in eight months.) There remained only a very small, 
free ly rno a bl e, very ·uperfi cial ma ·s about 5 cm_ in diame ter in th e pectora l 
reg io n. Thi wa believed Lo be only the indura tion cau eel by the toxin in­
.i cti ons. A ·pec imen from thi s mas, removed under cocaine on Jun e 7, 1902 
was exa min ed by Dr. E.K. Dunham, P a thologist of Memorial Hospital and 
proved thi uppo ition to be true: " no ev idence of maligna ncy" . (For a pho­
tograph of the patient a t this time, ee 24-, Figure 6.) 

Further T oxin Th erapy : The inj ectio ns were r esumed, at first by the 
family phy ician , and then continued by Coley a t Memorial Hospital, com­
bined with further x-ray therap . Doses of 2 to 7 minim of th e Parke Davis 
prepa ration were g iven (P.D. IX) and on four occasions quarter minim doses 
o f Buxton 's VI. The pat ient wrote Coley on December 11 , 1902 that so far 
as his health and trength were concerned he had n ever felt better, his appe­
tite wa. extremely good and h e had ga in ed so mu ch weight that h e weighed 
half a pound more th a n he ever had and was working very hard every clay. 
H e add ed tha t due to his illn e s he had been un able to ea rn a nv money for 
a lmost a year, and hacl therefore run very much in debt, because ·his chiidren 
h ad to be upponed. V11hen he returned home from e,v York he was given 
a very large plumbing and h ,Hing co nLra t, and so he , orked ver hard 
eve1 1 clay lor two month . H e La ted that it wa diffi cu lt for him to pare an 
hour from his work so he had refra in ed from taking any toxins. In thi s period 
of two month the growths had in creased to twi ce or three t imes the ir former 
siz . (f Ie a l o no ted tha t the bottle of toxin h e had kept during this per iod 
had evaporated 25 LO 30 c. (Thi i of interest in denoting h ow poorly th 
mater ial wa sto ppered in that p eriod .) The pa tient aga in wrote Coley on 
Dece mber 30, 1902, as king him to end ·o me [ Buxton's preparat ion and h e 
tatecl: "You know the Parke Davis did not prove to g ive the a ti fac tion that 

the Buxton did.'' H e ad ded: "I am now taking 4 ½ an d 5 minim with but slight 
ch ill s and little temperature. The nodule is small er." (46 ) Coley aga in ex­
amined him on J a nuary 5, 1903, a nd found the general condition still perfect, 
but 5 cm. below th e clavicle in the pectoral region there was a sma ll movable 
nodule th e size of a hi ckory nut. The pa t ient was readmitted to M emorial 
Ho ·p ita l on Februar 10, 19-03. Thi s tim e Cole m ade th e inj e ti o ns directl y 
in to th e tumor, using both Buxton' VI and Parke Davis' IX. It wa found that 
1/4 minim of Bux to n" ca u eel the same reaction as minims of the Parke 
Dav i pr du ct (indi a ting the la tter wa a bout 30 tim es weak.er.) N in e more 
x-ny trea tm ent were given a t this time. The patient was discharged on 
J1 farch 23, 1903. The injection · were continued at hom e by the family phy i­
cia n . ·within six week af te r the toxin were r urned (by pril 1903), the re­
current growth had aga in entirely di appeared a nd the genera l h ea lth re­
mained perfect. The patient wa pre ented before the American Surgica l Asso­
ciation in Jun 1903, ap1 arent!y free from di ea e. In December 1903, th ere 
wa a light re urrence. The patient wrote Coley on January 7, 1904: "My 
g n ra l condition ha been and i extremely fin e. So far as the growth is 
oncernecl, it cloe not eem to in crea e a particle, n either does it eem to 

climini h .. .I u e the toxin Yery regularly, and up to a hio·h a 10 minim a day. 
an amount I never before had taken. The x-ray h a been very regu lar a nd I 
have received one burn a nd wa on the verge of another ,\·h en I ca lled to 
ee yo u. No,\· a the re ult heretofore, or r ather under your treatment. .. Dr. 

Kennedy ame 10 the conclu io n tha t it would be a lvi ab le to use some of the 
Buxton toxins in connection with the Parke Davis . .. Parke Davis o ne day , 
and Buxton the ne. t. The BuxLOn toxin we will be very carefu l of, as I have 
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used it bdore, and the doctor understands Lhat it requires very liLLle to cau e 
a reaCLio n.'' This re urren ce a l o di . ap peared und er pt>r isLe nL LOx in tberapy, 
wh ich was continued unLil ~Jay 1904. 

Clinical Course: The paLi c nL rema in ed we ll fo r a no Lh er year, until the 
early part of M ay 1905, when h e deve loped an o Lh er loca l recurre nce which 
never enti rely di sa ppea red . He wroLe Coley o n i\fa y 31, 1905 , SLa Ling LhaL he 
was work ing every day. On July 5, 1905, Coley exam in ed him a nd fo und an 
exten ive loca l rect1rrence a nd e\'icl en ce o[ in\'o h ·emenL o f lungs and pleura. 
The paLienL was mu ch emacia Led a nd in a h o] eless condiLi on . D a Lh o curred 
in SepLember 1905, seven yea rs afLer on se L. (27) 

Comment: This case clearly illu Lra tes Lhe comparat iv po Len cy of Lhe 
two unFilLered proclu cLs ava ila ble at LhaL Lim e used in Lhe sa me individu a l. 
U n(orLunaLely very few physicians realized h ow weak Lh e commercial prod ucL 
was (Parke D av is IX) a nd Lb e sa me dosage wa adv ised for boLh, a lLho ugh 
as seen in Lhis ca e it took 30 Lime as much of Lh e latter to in duce the same 
febril e reaction. (A [ew ca ·e o f sa rcoma LreaLed b y Lhis weaker product 
were ured but Lh ·e paLien t rece ived more aggress ive as ,veil as more pro­
longed Lrea tment w hi ch compensa Led for th e wea kn es· o f th e product.) l\oLe 
Lha t in Lhe a bove ca e the Loxins were not begun until three operaLions h acl 
been p erformed , th e last Lwo b e ing in compleLe, Lh at during the [irsl 14 months 
no inj e Li ons were made inLo the Lumor, and u ua ll y r a Lh er mocl eraLe or very 
n, ild reaClion were obtained. _ pparenlly the palient did not dare ~top work 
for more Lh a n Lwo or Lhree weeks al a Lime dt1 e LO hi worry abo ut con­
omi facLOrs, a nd wh ile h e was worki ng, only mall loses were g iven whi ch 
prod uced little or no reacLi ons. Compare this a e with oLher Lrea Led in Lhi 
per iod in whi ch the toxins were begun before several ope raLi on h ad been 
perfo rmed , and were g ive n per isLe nLl in a nd nea r Lh e tumor wiLh liule or 
no rad ia tion . 

R efer1'n ces: 2·1 (Ca e II[ a nd discus ion by Ri cha rd ·on); 25; 26; 27. (Ca ·e 
II); 0JG. 

CA E 9: Inoperable round ce ll sa rcoma of the mesen teric nodes and small 
intes tines, confirmed by mi croscop ic exa min at ion. 

Preo£o us History: J.B. , m a le, aged 56, a phys icia n . The pa LienL's g rand ­
mother b ad had cancer. In l 72 , a L Lh e age o( 38, Lh e pali nL had ·yphili , and 
wa not Lrea Lecl at th at time. In 1889 h e d eve lo ped gonorrhea l rheumaLism. 
In 1900 he had ex fo li a Lion o[ b one in the roo f o f Lhe mo uth. This improved 
under K.I. treatment. Onse l , in the summer of 1904, a LUm or d eve loped in Lhc 
lower abd omen , just a bove Lh e bladder. Th is in creased very rap idl y in sile 
and by eptember 1904 it wa the size o[ two fi sLs. 

Surge1y: In December l 904-, Lhe grow Lh " ·as in compl cLcly removed by 
Dr. J.S. Mixter of Bos Lon. It weighed two pounds. 

T oxin Th era/Jy: (BuxLon VJ) In the h o pe of causing regression o( Lhe 
remains of the tumor, injections of Coley toxi n were acl mini . Lerecl by MixLer 
fo r Lwo months b eginning Len cl ays a fLer Lh e o pera Li on . 

Radiation: Some x-ray therapy wa a lso g iven al th i · t ime. 

Clinica l Co11rsl': The remai11ing i11duraL io 11 di sap peared. 

·econd Course of To .\in Tl, ern j)y Co111bi11cd ll 'i t/1 JJeal T/i napy: l11j ec­
Lions were resu.med Lhe fo ll ow ing f\,Iarch and g i\·en for a bouL Lwo mon Lhs. 
The p aLienL wrote Coley on M arch 27, 1905, regarding Lhe effects o f t hi s 
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cou rge o f t rea u11en t, whi ch h e adminis tered himse lf, sta ting tha t the toxin 
"seem ed LO have becom e a to nic." H e added: "Las t week I took it every two 
d a)~ a nd ra n up LO !:l½ m inims. Toda y a [Le r rece ipt o f yo urs o f th e 25th I ul 
do wn to 7 minims. l ha ve n ever h ad a head ach e and th e las t three cl ays have 
fe lt all tun ed up and ha ve wo rk ed now fo r a wee k every evening until about 
I ~ o'clock ... 1 ree l stronge r than fo r the las t four years .. .I feel a if I cou ld work 
a ll ni ght, a nd la te l) my e)eS ha ,·c not g ive n o ut in the eve nings a · th ey a lways 
u cd Lo do a fte r a co uple o r ho ur ' a ppli ca ti o n. J f it i no t th e w xin · h a ,·ing 
thi s h en cricia l e lTen I d o n 't know " ·hat it can be ... H e added : ·' 1 ha v lost 
fo ur po und in three ,,·ee k , bu t for a week have ta ken a good wea t to limber 
u p m y jo int in hot a ir cabi 11 e L. " ( Po,s ibly hi fee ling o[ " ·e ll -be ing m a h ave 
been due to L11 e stimulu o f t hese hea t trea tments as well as Lo the toxins.) 
n u ring the n 'X L m o nth , fiv e minim d ose o r toxins ,,·e re g i,·en , ca using no 
e ffect exce pt a dull a nd tir d fee ling n ex t d ay. They were g iven intramuscu­
larl y, a ppa re ntl y in th e g lutea l region , causing som e la m en ess a t times. Injec­
tion s were cli scontinu ecl a bout April 24 , 1905, a l the e ncl of a pproximate ly 
two m onths. 

C: li11 ica l C:011rse: Th e pa ti ent rcniain ecl well nea rl y two yea rs , until 
a bo u t Fe bru a ry 1907, ,d1en a loca l recu rren ce d eve lo ped in the right side o [ 
th e pelv is ca u, ing ,om e pa in a nd a sen ·e o f fulln e s. A cen tral mas the s i1.c 
or two fi Ls a nd ~e ve ra l sm a ller o ne were pa lpa ble at thi s time. 

F11r1 l1tr T oxin Th er(I /J)' (T racy XI): In ea rl y April 1907, the injectio n 
,,·e re re, urn ed by J\fixte r and th e tumo rs regressed rapidly. During May the 
d ose \\' a~ redu ced ,,·ith th e result tha t the tumor aga in began Lo increase in size. 

C/i11 irn l Cou rse : Injec tions were . u pend ed ab out Jun e ,J, 1907. The LU -

111 o rs I hen i ncrcased ,·ery ra pid I )' in s i1.c. The p a ti ent los t I 9 p o unds in we ig h L, 
a nd beca me 111u ch wea ker. H e uffered fro m inclige Lio n a nd h ad ve ry little 
ap pet ite. H e wa s con Lipa ted a nd had diffi cult a nd fregu em micturiti o n. H e 
wa t he n re f r red LO Dr. Willi a m B. Co ley. Exa mina tio n o n admiss io n LO M em­
or ia l H o. pi ta ! re,·ea led th e lil'e r pa lpa ble 5 c.m . be low the co La l m a rg in. The 
lo wer a bclo 111 n wa [ull and ro unded , m ore o o n the ri ght side. The tumor 
,,·as pa lpa ble, arising fro m th e r ight peh ·is, reaching LO the ere ·t o f the ilium 
up to th umbili cus in the mid-line. Th ere was a n o ld cica trix a bove the pube · 
in th e mid -lin e. T he tum r m ass wa · oft a nd uneven. 

/•11r //1 rr T ox i II T /1 era j)y : Inj ec tion · were res umed by Co ley on June J4, 
1!)07, the init ia l d<n· o f thi s seri e be ing I minirns, whi ch ca u ·ed a fe brile reac­
t io n o l 102.8 ° F. ; 11d a chill y f e ling . During th e ,13 day th e pa ti ent was a t 
,\lc111 o ri a l l losp ita l he receil'ecl 22 inj ec ti o n · in d ose of 3 Lo (i minims g ive n 
in the g lu tea l reg ion . Thee ca u eel mild reac ti o ns excep t o n three or four 
occa, ions whe n the temperature rose to I OI °F. T here ,,·ere o nl v th ree chill · 
a nd each t ime thi s \\·as · as oc ia ted with na u ea and vomiting. \j) pa rently the 
p a ti en t diet n ot feel he could ta ke hig her doe a t thi tim e o n accoum o f the 
·· ·e ,·ere loca l reacti on ... The inj ecti o n in thi s co ur e were alwa y g iven in 
the eve ning b e tween 8 a nd 9 p.m. 

l fod i/ltio11 : D11ri11 g thi s pe1·iod two x-ray Lrea l111 nts " ·e re g iven . The p :1-

t iem was di scharged o n .July 27, 1907. 

F 11r/ /11' r ·11 rge1y The disease wa held in check until N o vember 1907, 
whe n ·1n o the r in omp lete o pera tio n wa · pe rfo rmed b i\Iixter in which a po r­
t io n of th e t l1111 or we igh ing -111z po1md · 11·a~ re mol'ecl . T he p a ti ent m ad e a good 
reco ,·er '. 
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Fu rt her T oxin Th erapy : Two week afte r thi operat io n th e toxi n were 
aga in re urned . Th e pati ent' appet ite imprO\·ed ,·c ry g rc,11 I ·, and o n I cccm­
ber 7, 1907 hi gen era l health appeared beuer than it had been for a )Car. l lc 
ga in ed 12 p o unds during th · month roJlowing the operat io n. Inj ect ion~ we re 
co ntinu ed thro ugh the winter of 1907-8. Beginning abo ut .J a nu ar) 8, 190,' th 
Jc ·s potent P arke Dav i XII pre parat ion was adm ini , tcred , and l ll' o 11·ecb later 
the Pa rk e D a ,·is Fi I tra te (Xllf) , as we ll a ·o m e or Tracy's Filtra te (XI F) 
was u eel . Th ese three pre para l iom ,rere al I less po tent th an Tran XI. m ed 
during 1907. 

C/i11ira l Course : In view of the good co nditi on o[ the pati ent , ;\I ixtcr 
beJi e,·ed it possible to rem o,·e the rema ining portion ol th e tumor, and there­
fore another opera ti o n was performed. Thi s pro ,·cd fatal. the pat icnt dyin g­
from shock o n Fc brttar) l (i , 1909, •I½ year ar1cr orn, t. 

Co111111 c11t: This case m ay be compa red with others or thi s type in which 
th e di sea . e wa complete! ' contro ll ed and a pe rm a n ent result obw in ccl. :\'Ole 
that radi a ti o n was adminis tered during the first and . cconcl course o r tox in 
th rap and that four in compl e te operat io ns wcr perform ed . An y Eactor whi ch 
alters o r d es tro ys th e ,·asc11lar or lym p hati cha nn els th ro ug h whi ch th e toxin s 
mu t reach th e n copla ·111 , or 11·hich d epletes th e lymph o id o r reticuloenclo­
the li a l tissue o r inh ibits th r ge nera ti o n or n orma l ti ssue, appears to ·e ri ­
o u ly limit the e rr nivcn ess o f subseq uent tox in th erapy . Note that in t hi ~ 
patient the wx ins we re neve r g iven direc tly into the tumor o r intrave no u ly 
a nd that un p leasa nt indurat ion cl cvelopecl at the ite or i11t ra111 usc1il ar in ­
fection . :-.:oLe a lso thaL th e duration of the first co urse o[ inj ect io ns " ·as o nl y 
two months. \\' hen recurrence ti ,·e loped trea tment was not re um cl until 
the tumor was extensi,·e, and soon a fter this th e doc wa reclu cccl , resultin g 
in imm edi a te incr a e in th e wmor growth. Th e ca is o ne o f severa l , \'hi ch 
c lea rl y incli ate the cl anger o f redu cing the dosage o r th e frequen cy too soo n , 
1 hereb y Jos i ng control of the cl iscase. 

,\ s r ega rds in com plete remova l in lymph osa rcoma, Co ley stated in 19 15: 
" In man y cases it is a lrno t certa in Lh at operat io n, parti cul a rl y in com p lete op­
erat io n, ca use th e tum o r to grow more rapidl y tha n b efore. IIence J bcli c \'C 
tha t ' pall ia ti,·e operat io ns· or part ia l o pera t io ns in thi · cla s of a5cs arc co 11 -
t rninclicatccl." (42) 

R. efe r r' IICr's : 42 (case XXX IX): 46; 85; l 2(i. 

CASE 10: R ecurrent inoperab le lympho a rcoma of th e to n. ii ancl neck, con ­
firm ed by mi cro~rnpic examination of tLi.c prim ar) growth by Dr. 
F. ;\ J . .J effr ies, Di rector o l th e P atho logica l Laboratory o l the ~cw 
York Po lycl ini c 1:-fospiLa l who r e ported: " ' he neoplasm submitted 
has the ch a racte r o f large round ce ll sarcom a. The ce ll. are a mi x­
ture of . mall a nd large . The tumor a ppears d ec id ed ly malignant , 
and has probabl~ ex tended be}O tHI loca l li1 11i1s. Exa111in ;1L io n sho11, 
that the ce ll have im·ad ecl th e blood , c\~c l, , and co uld casi lv have 
been swept into th e curren t." Sect ions remol'cd from th rcn;1-rc ncc 
in th e oppos ite to nsil , se, en )Cars later. were cxa min ccl b . Dr. 
Douglas Symmer, P athologist at ~ ew York J fo pita ! who rcponcd: 
"The ti sue i irregular!) covered by stratifi cl squamous e pithl:­
Jium. The main body of the Li ue i made up of ro und cell s, the 
nuclei ho" · many mitotic featu re . . These ce ll. are closely pa cked 
together a nd how no attempt to re produce Jymphoicl fo lJi cl s nor­
mall y encountered in th e to nsil. Th ce llular foc i a re d e finit Iv 
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urroundecl by connecLive ti ue. Th e diagnosis re Ls b eLween a sar­
oma of the Lo n ii a nd a gra nuloma. From the hisLologica l appea r­

ance it i im po sib le Lo de icle. Blood from Lhis p a ti ent fa il s to 
g ive a " 'a erma nn reaction. " D r. J ame Ewing exa min ed the tis­
sue removed on .Janu ary J5, 191 2 a nd r po rted: "Sec tions show a 
diffuse g rowth of medium- ized round ce lls. Nuclei are modera tely 
hyperchroma Li c; mi to · s are occas iona ll y een. N o re ticular strorna 
i vi iblc but th e tumor i in(ilLra ting the muscul ar and fa t ti ssue 
a (ter the manner o f a malignant grow th. Di agnos i : L ympho ar­
com a." (29, case XXII) 

Previo11s H isto1y: H .i\f. , m ale, aged 32, h arn e m aker. The fa mil , hi -
tor was n on-cont ribu tory. The pa ti ent h ad ca rlet fever a t 10, hi only illne . 
His genera l hea lth had a lwa · been excell ent. On et, in the middle of ugu t 
1905, he first no ti eel an enl argement o f the le ft tonsil and a welling on the 
left ide of th e neck, just behind the ternom as to id. There was no pa in a l 
first , but a bo th lllmors increased ve ry rapidl y in size, the neck soon became 
·o tiff a nd pa in ful th a t th e pa ti ent co uld ca re ly move hi head. 

11rgery : In the la tter p art of Augu t 1905, Dr. Carl Beck a ttempted to 
remove bo th tum or , a t St. M ark's H o pita!. I t was im po ibl e to make a com­
plete excision. 

R adiation : he pa ti ent wa immedi atel g iven x-ray trea tments e\·ery 
o th r cl a , a nd he a l. o rece ived radium ex tern ally and interna ll y. The la tter, 
how(:ver, had liu lc effect in che king the ra pid growth . 

F11rther ·urgery : On O tober l 3, 1905, while under the ca re of D r . Gold-

wa ter at Po lyclini c I lospita l, a port ion o f the wm or wa exci eel and ex­
amined a taLed a bove. 

Chem ica l Course : On October 17, 1905, D r. 'i\ illi am B. Coley (ir t ex­
amin cl the p a ti en t, who had been referred to him b y Dr. rpad G. Gerster. 
J fe found a large globula r tumor on the ldt side of th e neck, the size of h a lf 
an ora nge, extending from the a ngle of the jaw in front , Lo the mastoid pro­
cc s behind a nd downward nea rly Lo the clav i le. lL consistency wa about 
the a me a i ordina ril y fo und in lympho arcom a. The overl yin o- skin wa n oL 
adheren t. The le ft Lon ii wa enl arged Lo two or three Lime it norma l size. 
The g nera l h alth h ad been but little affected. The p ati ent was admit ted to 
i\femori a l H os pita l on O Lober 17, 1905. 

T oxin T hernplty (B uxton VI) : Inj ection were begun by Coley on O c­
tober 20. 1905, and were giv(: n da il y alte rna ti ng the ite; one day direc tl y into 
the ce rvi al tumor , the other inLo the pe tora l region. he m aximum do e 
wa 9 minims. the [ebril reaCLions ra nging from 99.5 °F. to I 03°F. There 
were ·even chill s, fi ve o f th em severe. In Jes Lhan a week Lhere was a decid ed 
cl ccrea e in the size of Lh e tumor and in crea e in mobiliL . Diminution con­
tinued teadily until a t the end of ix weeks bo th the cer vica l and the ton illar 
w mor had appar nLI com plete! , regre · ed. T he pa ti ent left Lh e h o pi ta ! at 
th e end of e\·cn we ks. ,\!tho ugh th er \\'ere no \'i ibl c rema in of th e tumor, , 
inj e tions were continu ed two or three Lime a we k and la ter once every 
two \\'eek in order Lo p revent po ible r ecurrence. Thee laLer inj e tion were 
all g iYen in the pc ·tora l region. T rea tmen t " ·a continued until O cLO ber 1906, 
fo r one yea r. 

Clinirn l Course: , er Ler wro te Coley on December l , ]905, six weeks 
a[ter th e toxin · were b gun: "It is my agreeable duty to congratu late you 
mo t incerely on the brilli ant achi eYement in the pa ti em l'vliller. M os t cer­
ta inl y l h a"e never een an thing like it. The tonsil looks now like a no rmal 
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o rgan, and the la rge g la n d u lar an d perigla ncl ular we ll ing of the n eck h a 
entirely di appea red ." H e wro te aga in in 190 : " I t i the mo t g ra tifying a e 
within m y experie n e." 

(:--.' o te : G er ter ,,·a one of a com m ittee of three appoin ted by th e N ew York 
Surg ica l ocie ty in 1896 wh o h ad rendered an ach -cr e report a to th va lu e 
o f the Co ley toxins. H e later rev i eel h i view an d referred evera l pa ti ents to 
Co ley. ) Thi pa ti ent wa shown before the I larva rd :\I di ca l Soc iety o n :'\ o­
vember 25, 1905 a nd b efore th e f\ ew York ' urg ica l So iety in .J a nu a r 1906. 
in perfect health. H e rema in ed in good he,ilth fo r six years. until the fa ll o f 
l 9 I I. t tha t time h e d eve loped a re urre nce in the o ppo ite ton i I a ncl a 
tumor on the o ther ide of th e neck . 

F11 rt h r-r urgery: The latte r " ·a removed by Dr. E rdm an m D ecember 
1911 . The ce rvi al growth re urred ve r r apidly a nd i11 le th a n three weeks 
h ad become la rge r th a n a L th e t in ie o f the o pera ti o n . Jn ea rl , J a nu a ry l9 1~, 
the pa ti ent was admitted Lo i\Iemori a l H ospita l a nd D r. Co le , a nd D own · 
per fo rmed a v ry ex tensive opera tio n , removing a ma the siLe o f an o range 
and severa l ma iler nodule a round th e cla ,·icle a "·e ll a th e entire tern o­
ma to id muscle. The pa ti ent mad e a good p os top era tive recovery. hi LUmor 
wa carefull y examin ed by Ewing, as sta ted a bove, a nd p ro noun ced lymph o­
sa rcom a. 

Further Tox in Th erapy (Tracy XI): Inject ion " ·ere re umcd o n .Janu­
a ry 16, 19 12 a nd during the n ext even d a 'S ix w re g iven into th e pectora l 
mus le, in d ose of 0.5 to 3 minims. These ca u eel no reacti on . . The patie n t 
re fu sed to rema in in th e h o pita ! fo r furth er toxin thera py. The la u e r was 
th ere fo re administered a t h om e for a few w eks by the fa mil y ph ys ician . The 
techni c u eel o r reacti on eli cited a re no t recorded. 

Clin ica l Co u rse: The pat ien t then lo t hope and declin ed fu n her treat­
ment. Th e tumor g rew with g reat ra pidity as oon as the toxins were stopped, 
ca u ing d ea th prio r Lo M arch l 2, I 9 I 2, les · th an two 111 0 11 th s a fte r l he last 
operat io n ; thi5 wa 6½ year. a ft er on et. 

Com men t: \\ hen recu r rence d eve lo ped in the o ppo ·ite t0 n. ii a nd neck 
it i · unfortun a te th a t toxin therapy wa no t resumed a t on ce a nd admini s­
tered aggre ive ly, pan! into th e tum or and pa nl remo te from th e tum or. 
,vhen the toxin were fin a lly re urned fo li o" ing o pera tio n in I 9 I 2, onl y a 
few were g iven in tra mu cul a rl y and ca used no rean ions. ln compl ete th ough 
extensive ope ra ti ons appea r to timula te the g row th _ra te o f thee wmor . 111 
trea ting imil ar ca e · it may be be l to aclm ini ~ter the w xin in te n ·ive ly fir~, , 
a t times limiting th e urg ica l proceclu r to e La bli hing free drai nage of ne­
crotic wm or ti s ·ue where necessa ry. 

R eferences : 29, case 22; 31; 40; 42; 46; 5. 

CA E 29: L a rge in operable Iympho a rcom a o [ the m e en ter , and m a ll in ­
te Line, confirmed b y mi cro copi exa min a ti on a t th e H ospita l for 
Spec ia l Surgery, e, Yo rk a nd a l o by Dr. A.J B rod ers o f the 
;\fayo Cl ini c, R oche ter, .\linn. 

P reviou Hi tory: R.T., m ale, aged 34 , of \\' a ll a \\ a ll a, \\ a hing ton. 
The p a ti ent ' fa the r d ied of ca ncer ol the tomach. Th pa ti e nt h ad a lwa ·s 
been in good health umil Jul 3, 1916, wh en he fell from a building a di stan ce 
o f I fee t, t riking a cement fl oor . H e landed i11 uch a p o it ion th a t hi s 
a bdomen rece ived a ·ha rp blow from hi do ub led-up e lbow. Ome t, s ix o r 
seven molllhs later he began Lo fee l pai n in the uppe r lelt a bdomen al th e 
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,iLc o f Lh c inju r). lfe con ul t d a number of ph y icia n · a n l urgeo n in the 
stale of \\'a, hin gLO n , '"h o m a d e dil'fc renL di agn o e : fl oat ing kidney, e nl arged 
~pl ccn or pa ncrea , . a rcom a, Lubercu los i o f Lh p eriton e um , e Lc. Th e pat ien t' s 
own di agn O" i, " 'a " intern a l ca n cer" . In mid-D ecember 19 17, heron ulLcd D r. 
Ch a rl e. I-I . :\ fayo, who m ad e a cl ini a l di agno is o f lymph osa rco rn a o f the 
~ma l l inLc tin e. 

urg<'ry: .\ f;qo perfo1 m ed a n ex plora Lory o pera ti o n . b , a I ft recw s in­
c i; io n , re \'ea ling a la rge ino pe rabl e Lumo r o f Lhe m sem ery a nd ma ll intes­
tin e. Th e tum or in\'o lvecl such a la rge segm e n t o f th m esente ry that it was 
dee m d unwi s LO aLLempL LO r move it surg ica lly, a nd the wo und was cl osed . 

C/inirnl Cours<' : T he pa ti ent was Lh en re fe r red to Dr. \\ illi am B. Coley 
fo r tox in thera p y. Ph y ica l examina ti o n o n .J a nu a r y 7, 19 1 ', ho \\'ed a recen t 
cicatri x 10 m. lo n g O\'e r the lefL re tu s mus le, th e upper a r a of which 
was noL e n tire ly hea led . .J ust 11n d e r thi s was a la rge so li d tu mo r, about 20 cm. 
in diarn c te r , n o t d ee p ly a ttac hed , but a pparenLly conn en ed wiL11 the m e en ­
tery or in tes tine . ~ o e nl a rged n od e · could be fe lt. Th e pa ti e nt ' genera l o n­
di 1io n \\'a good a nd th re was n o pa in o r a n y m a rked lo o f we igh t. The 
bl ood examin at io n was n ga ti\'C. 

fla dio tio 11 : T he pat ient was adm iu cd to :\l e.m o r ia l H o pita ! J a n ua ry 8, 
1()18 a nd immedi a tely recc i, ·cd hi fi r. t radium pack trea trn cnL ( 15,000 m ch . 
at 10 cm . d ista n ce). If wa m ad e ,·e r ) ill by the radium a nd too k two or three 
<Lt) to rccmer. I le lost a bo u t e ig ht po unds in we ig h t in fo ur o r fi\'e d a) . 

'f'oxi11 Th era /J)' (T racy XI) : Inj ec t io ns were begun by Coley o n J a n u ­
it l ) I , 19 18, th e ini t ia l d ose be ing 0.5 min im. Thi s wa · incrca ed ve r y slo wly, 
;1, th e pat i 11t p ro \'ed vc r) , u ,ceptibl e , a d O'e of '.2½ minim. ca used a fe br il e 
,ea< tio n o l 10:l F . . \ L the e nd o f one week th e t umo r h ad d ecrea ·ed a bo ut 
o ne ha ll , a nd beca me mu ch m o re m o bil e . Th pa ti en L'. condiLi o n . tead ily 
impro\'ed . 

F11 rt/1 1'r Jla clia tio 11 : H e wa g ive n a seco n d radium Lrea tmen L o n Fe bru­
a , ) 7,19 1 ' (I G, 000 mch . a t 10 cm. di ,La n ce) , a nd a Lhird Lrea tme nL o n i\ fa rch 3, 
l!ll,' ( 10,000 mch . ,ll 7 cm . di ·ta nce) . 

J, 111/ hcr F oxi11 Th era py: The pa ti en L then rewrn ed Lo hi ho me o n th e 
\\ 't•, t coa, t \\'h ere th e to x ins were r e. urn ed b th fam il y ph y. ici a n a n d g iven 
t\\'o o r three times " ·ee k lY. So m e ve re reac ti o ns wi t h ch i ll \\'e re e licited rrom 
doe o l 0 111 ~ minim . 'on .Jul y 23, 191,', th e pa ti ent aga in con sulLecl Co ley. 
L-: xan, i natio n a L th i t im e sho \\'ecl a ,·e r · m a ll. hard I y pe rcepti b le m ass at th e 
,i 1e ol the 0 1 ig in a l tumor. 

F111t /1cr l?a diatio 11 : .\ , ;1 preca uti o n he ll'a~ g ive n Lwo a pp li ca ti o ns nL 
r;1dium ( 18,000 mch . ea ch aL 7 cm. d i La n e ). Du r ing the ea 1· 19 19 he re­
ce i, ed lurt her app li cation ol radium. IOta ll ing- 11 ,'.2,3 m ch . 

Fintl,n· Toxin T herapy: l njeniow were g i,·e 11 spa m odi a ll y b y the [a.m­
ih p h Y ic ia n ( two or three a "'ee k) " in d o. e not uffi ientl) la rge to in Ler­
re re with hi, cl a il ) ro ut ine or li l'e ." Co ley aga in ex a mi n ed Lh pa ti en t in :\ Jav 
19'.20. at \\'hi ch t ime n o d cl' initc ma,, co uld be ro und in th e a bdo men. Th cr · 
\\'Crc. ho" ·c , 'r. L\\'O , er~ m a ll n od e · in both cen ·ical r g io n . 

Fu rther lladiatio11: The lead tra) wa a ppli ed a t 3 m . di La nce to these 
a reas (3,000 mch. each) , a nd th e radium pack " ·as appl ied O\'e r th e abdomen 
( 17.000 m ch.). 

F111/h<'I· Tox in f hcrapv : l n jcnio n , of the wx in · w re cominuccl at h o m e. 
T he patie11L \\' rote Coley o n O uober ~'.2. 1920: ·· r ha \' been geuing a long in 
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lair 5ha pc b uL ca n ;ee no appreciable cha nge in neck except thaL the bump 
goe d own a trifl e \\·hen I ha ,·e a hig h l'e,·l-r a nd Lh n a bout a. u ua l the nex t 
cl ay or o .. . H a ve had om ha re! reac ti on three time in a week, th la t o f 
.-\ug u t up Lo 103° F. and t 1.,•o Li111 e, in a \\' eek in Sep1e111bcr up to 101 ° F. with 
fever all th e next cl ay o l o ,·er 100 ° 1-' ... 

F11 rth (' 1' R ad ia tion: Co le) . a \\· t h pa ti nt n ·xt on >-' o \'ember 25 . 1920. 
wh en he aga in had th radiuJ11 pack a ppli ed O\'er the a bdomen (6 .3-11 rnch .). 
T oxin therapy was a l o re5 umecl (Pa rk e D a,is XIII) . -:---·o de ta il. a rc r co rded 
as a techni c u ed or 1eanic)IJ · li citccl . I le rece i\'ccl no l'urth cr radium tre:11 -
m ent until A.ug u t 8, 1921 , when th e lead tra) (2,c 70 mch.) wa , a pplied O\ er 
the up racla ,·icular r egio n , and the p ack (6,3·11 rn ch.) wa appli ed 0 \'er the 
a bdo men. ln J a nu ar) 1922, a m a ll nod ul e \\'a no ti ced on th e le ft e lbm,. 
Thi. wa trea ted by roentgen nl ) and di appeared . Jn J a nu ary J 923 h e r -
ce ived anoth er radium pack treatm ent (1 8,026 mch .) o ,· r the ;1bclomen. 

Furth er T oxin Th ern py (Pa rl< e D avis Xlll): The toxin s '"ere g iven 111 
. mall d o e with inten ·als of re. t until :'\m·ember 1923. when th e p ,1 1i ent re­
fu . ecl furth er inj ec ti on5. 

Clinirol Course : Two months a[L r the toxins were stopped , a sliglll cn­
large111 ent was nc>Li ccd in the nod e · o r the ldt axill a, " ·hi ch s teadil , in crea •;ed 
in ize. Cole • aga in aw th e pati ent on J a nu ary 20, 1925: he found enl arge­
ment a t the it o f the o ld intra-abdom inal tumor, ,\'ith a pparent invo lvemen t 
o f the re troperitan ea l nod e ·. The cen ·ica l ancl ing uin a l nodes were no rmal. 
In th e left axilla '"a a ma,., a bo ut the i1e o f a , ma ll o ra ng, o lt in con i tenq, 
m ova bl e a nd extending for som ' di La nce beneath the edg o[ the pec tora l 
mu cle. 

Fu rth er R adiation : The radium pa ck " ·as again applied a fo llow : J an­
uary 22, 1925 : 12,000 m ch. o,·er th e ,1bdornen a t 10 cm. di sta nce : Janu ar y 2 1, 
1925 : 10,000 m ch. O\'er th e left pectoral reg ion a l 10 cm. di sta nce : .J anuary 2fi. 
1926: 10,000 rnch. over the left ax il la a l 6 cm. listance. 

Furth er urgay : On Febru ary 4, 1926 . Coley rernO\' d th tumor o f th e 
axilla urg i all y. It pro,·ecl to be a " typi ca l lympho a rcom a" . 

Clinira / Gour e : The di ca c wa no t controlled ancl the patiem finall y 
d ied in September l\)28, 11 ½ yea r, afte r onse t. . \ utopsy r vea led a tum or 1 • x 
1 cm. in diameter a t the orig in a l ite, direc tl y on to p of the a bdomin al ,·e e l: 
between the nrn kidney, but more t0 the le ft. Th_e Ji,·er and lungs r evea led 
no rn eta ·ta e , nor were th er a n y in the le ft axill a. The gro\\·th wa entire !~ 
retroperitoneal, and rath er firml y a tt ached to th e vertebrae but not in\'o lving 
them. (46) 

Co 111111enl: Jn anal y1ing thi · ca e Coley La ted th a t he be li e\·ed it to be 
o f in tere~t r o r th e foll owing rea em s: .. Fir l , it shm,·, th a t a ra picl I y-gro \\'i ng 
I) 111pho a rcoma o ( the ma ll inte. tin e has been a Im o l compl ete I) controlled 
for a period of ten )Car. th e pa1ie n1 rema ining in good hea lth during lll 0'>t 
of thi s pe riod. e one! , it sho \\'s th a t e, en " ·hen rne tas ta. es had d e\'elo ped, o ne 
sh o uld no t a band o n trea tm ent. In thi c;1 e th e meta. ta ti c 1u111 or in the cen ·ica l 
node comple tely di a ppeared under furth er trea tmen t. The late, t a nd m ost 
exten ive me ta ta i in the axill a did not occur until :\ o , embtT 19~3. ome 
ti111 c after the toxin treatment had been d i,continuecl. " (,f.J ) ,\n aly i o r a ll the 
ca: e of va ri o us typ of ca ncer trea ted by wxins combin ed with radi a ti on 
clear ly indi cate tha t wh ere r adi a ti o n i g i,·en first , th e pati ent may w lcra tc 
. mailer cl ose. o f toxins a ncl uffer~ more from ach ·e r,e radi a ti nn ef fec t . It i 
al o more diffi ult to ga in pernrnnent contro l of the di sea e . :'\ ote th at in thi ) 
ca e no toxin ,,·ere g i,·en until the pa ti ent had rec i,·ed a J11 as.,i, radium 
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pack Lrea tm enl , ,vhi ch made him very ill and ca used him to lo ·e e ight pound 
in fi,·e cl ay. ~ o intravcno m or intra tumoral inj ec tio ns were given. The pa­
ti ent rece ived a g rea t cl ea t o f radium ove r th e nex t e ight years (2 10,000 m h.). 
It would a ppea r th a t toxin ·were no t aclmini tercel du r ing 191 8 uf[i ciemly 
aggrc ·i\'e ly Lo comple t ly des troy th e growth and increa e hos t re i Lan ce 
eno ug h to prc,·cn L recurrence or mewstases. l n th is case the combined toxin 
a nd radium trea tments, g i,·en beL\\'C n 191 and 1923, ucceedecl in h olding 
the growth a lmos t a t a standstill \\' il h certain peri ods, such as July 191 ', when 
th e orig in al wm or was ba rel y palpa ble, a nd th ere was no evidence of di ea e 
cl ·ewh ere. The a u w psy fin d ing indi ca te th a t the p rolo nged toxin th cra p in 
thi · ca e (interm itten t ly fo r 5½ years) may ha ve p ro tected thi pa tient again t 
th e dele te ri o us tissue change u uall y p roduced by uch he,n radi a tion. 

R efrrences : ,J,J: 16: So . 

C:. \SE 30: L ymphosa rcorn a or H odgkin· di ca e o f th e left cervi cal node 
a nd medi a tim11n wa th e clini ca l cli agno i of Dr. \\ 'illi am B. Coley 
and th e :Memoria l H ospita l sta ff. N o mi ro copi c examin a tio n wa 
m ade in this case umil a fter th e toxin h ad been g i,·en fo r cveral 
m o nth ·. ( ec b elow, report of Dr. J ame Ewing) . 

P rev ious History : B.H. , m a le, aged 46, o[ Ca rli s] , Kelllu ky, a fa rmer. 
On e bro th er had di ed o f an ce r of the stom ach, ano ther o f pellagra, the fath er 
o f a poplexy. T he pa ti ent h ad alwa · enj oyed ,·cry good hea lth until J anu ary 
J9 17 when h e h ad a n a t tack of grippe. H e never fully r ecovered hi health 
a lter thi . a nd a bronchi a l cough rema in ed aJl pring. In April 19 17 he devel­
op d what wa diag110 eel as typhoid fever by the local phy icia n , who ·tatecl 
th a t th ere ll'Crc s" ,·cra l chill a nd weat during thi s illne . Onse t, in the mid­
dl e of Jun e 19 17, th e patien t n oti ced th a t the lym ph node on bo th icle of 
th e nee k had . uddcn I 11·o llc n to a on id era b le i,e. _..\ t thi s ti me the patient 
had c.o mpl c tc ly recovered rro m the fever. In a bout th ree \\'ee ks th welling re­
c ·dcd until onl y o ne or two rn a ll lymph node \\-e re p alpabl . Thee rem ained 
~ta tio nary . .-\bout :\'ovember 10, 1917, the node o n the left side swelled again 
a nd lowl y in crea ·ed in i,c . Pain developed in mid-December, but wa not 
very severe except a t tim e . The pa ti ent wa referred to D r. "illiam B. Coley 
a nd " ·as admitted to :.'IIernori a l I-Io pital o n J a nuary 21, 191 . Examina tion at 
thi · ti me howed the whole le ft upraclavicula r reg io n from th e m as toid to th e 
clavi cle occupied by a m as o f enl a rged n ode . The c extend ed benea th the 
~Lcrn oma, L id mu cle, p rojc ting more fro m th e p o. teri or th a n th e anterior 
edge. Th ey were ftnu but not ha rd in con: i tcncy. ,\ fe ll' were cli crcte, m os t 
of' them being Joo e ly [u ed toge th er. The kin ll'a norm al in appea ra nce a nd 
wa no t adh erent to the underl ying node. On the ri gh t icl c th ere were a fe" · 
enla rged node behind the tcrn oma to id, a nd a bo,·e th e cla vicl , a nd a few 
b low th ang le o[ th e jaw. The pleen " ·a no t enl a rged. The nodes in bo th 
axill ac appeared norma l in i LC. X -ray exam in a tio n by Dr. D oug las Qui ck 
howed light in crea e in th e width of th e m edi a. tin a l ar a a nd moderate thi ck­

ening a t the ri ght lung roo t . 

T oxin Th erapy (T racy XI ): lnj cti o ns were begun by oley on Janu­
a ry 2 1, J91 ', and \\·ere g iven d a il y. The fir t two of 0.5 and J minim each, 
p rodu ced no rea t ion . T h e third, of 1.5 minims, ca u eel a febrile reac tion of 
102°F., e ight h o ur after inje ti on . Co ley reported on .J a nu ar 2.,J, 19 1 : " Has 
had fo ur do o [ toxin .. . without an · o th r trea tment. Very su ceptible, 
marked reac tio n af ter cl ose of l ½ minim. Decided dccrea e in iLe of nodes 
afte r fir t two doe . T od ay a fter four d o c m a h a decreased about 3/1 of 
orig in a l 11e." ( 5) T he fo llo" ·ing cl ay a rre r a do c o f l ½ minim had ca u cd 
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a lig ht chill a nd le,·er of 10:l ' F., Co le · add cl : ··E :--. ami na tio n wda), _J an u­
ary 25, hows LUm or have a lmo l entirely gone a nd conto ur of neck i norma l. 
Nodes the size o( walnut in lllid- en ·ica l region J anu ary 2 1, ha\'e mirely 
di a ppea red , and now onl · a few ~mall node a bo, e th cl a ,·ir l abo ut the 
si,e o f m a ll bean ca n be felt. Genera l cond it ion norma l. " Injcnion were 
continued d a il", gradu al !\ i ncrea ing the doe. The aYerage febr il e react io n 
" ·ere 100° Lo 1()2 F .. 0 11 c;ne or t\\·o 'orra~io n l(l:l to 101 °1: . \ l tt·r th e fir l J() 
d ays the frequen cy wa redu ced from 2 l to -18 ho ur:. On Fe b1 uar) 11, 191 8 

oley repon ed: "The neck r lll a im nor lll a l. X o noel . ra n be fe lt. ] Tc ha 
lo L I l pound · in " ·e iglu, \\·hi ch i no lllore than u ua l with eYerc toxin 
trea un n t. H e [eels fin e a nd ha a good appeti te.·· ( ~) The pat ien t wa dis­
cha,·ged hollle on Fe bruary 15. 19 1, . le , tha n a 111rnllh al tcr the toxi n ; were 
begun . On i\fa rch I~, 19[ , Dr. B. Fra nk R e •nolds. th e f.t lll i ly phy ir ia n , re­
ported: "On his return home l found tha t th e enl a rged nodes in th e ne k 
had entire! , di a ppeared a nd th ere i, no e\'idence o ( the ir re turning o fa r. 
H e ha. ga ined in we ight a bo u t 15 pound . a nd fee ls we ll. I haYc been u ing 
toxin in 0.5 minilll doe in crea cd to I mini m, e,·en · o ther d a, fo r t\\·o 
weeks. I Te has had no chills or fe\C'. r fo llowing a n) o l th'e tr a un en t .. . injec­
tions do not ee m to be absorbed xtra " ·e ll ." Tntrarnuscul a r inj ecti ons were 
continued until a bo ut ;\farch 25, 191 ,' . ga in st R e) no ld ' ord ers the patient 
re turn ed LO work : he was a fa rmer and it wa pr ing. 

Cli11ical Course : B .\pril Ill. 19 1 ', enlarged node~ ,,·c1c a pparent 111 

bo th axill a and bo th ing uin a l reg io n . Thes increased ra1 idl ' in i,e. 

Fu rth ,,,- T ox i11 T rca t111e111 (T rncy XI): lnj celi ons were re u111 d b , R ey­
no ld · a t thi d a te, in cre;i ing Lh c doe b · 0.5 minim each time to th po int 
of g i\'ing h irn a chill a nd a febrile reac tio n ol IOI LO 102°F. The\ \\·e re g i\'t' ll 
e,·cr) o th er d a · in Lrarn u cula rl y in th a rm . ,\ fc,r ho ur af ter inj eCL io n the 
patient 11' :lS a ble LO be up and around . R eyno ld s ad\'i sed him LO re turn to " \\ 
York and he did o a nd was readmitted LO ~lcmorial H o. pita ! on April 2-1, 
1918. Exa min a tion a t tli a t tim e ~ho wed th e ren ·ica l nodes e lll irc l ' free lrom 
recurrence. I Iowe \'C:r. the left axil la contain ed a m a o f enla rged nodes \'a ry­
ing in i1.e from a hi kor) nu t to a pea, mor or less loo c ly bound wge thcr 
a nd Cree l · mo,·a bl . The , were mocl eraH:ly firm in on i t nry bu t no L hard , 
typica l of J Todg kin " · di ·case. The I ft ;1xilla had a sim ilar ~lig ht! ) ~maile r mas 
o f node . The rig ht gro in conta in ed enl a rged node in bo th th e ing uin a l and 
femora l regio ns , imil;i r LO the axill a ry ma e, \.tr ing in i, c lrom a hi ckor) 
LO a ha, e l-nul. Som e proj erted beyond the no rm a l ur fare a nd for med cli , tin ct 
wmo rs ea. ii , een . These node ,r re loo e l) he ld toge ther b) conn ct i\ ti ss ue 
and were fairl y rnornbl e. Th left gro in holl'ecl a . imila r conditi on tho ugh th e 
nodes were lig ht! · mall r. 

urgery : On .\pr il 25, 19 1 ' , th h rger and more u pcilicia l nod e~ in th e 
g roin ,/ere removed under nO\ oca ine b) Co le) and exam ined b) D r. J ames 
Ewing . I Ii diagno i ll'a : ·' ' imple infla m ma tor) I mpho ma. J fas omc char­
acte ri sti c o l I, 111plrn,arco n1a .· · (,'5 Pa th. R epo1 l # JH(i. 19 1 ' .) 

F11rth l'f T ox i11 T hernpy : Tnjccti on ,rcrc con t inued b) Cole). th · in iti a l 
clo ·c in thi , ~erie~ be ing 2 mi n ims o n .\pr il 20, 11) 1,' . T hi · rau,cd a lebr il e t l'aC• 

Lio n o f I01.(i F. a nd a ch ill la ·ting 10 rn in u te,. ln jcttiOJh were abo gi\'Cn 011 

April 24, 2G, 27, 2'. 19 1.' in d o. es o f 2 or :I m ini m~, the fcb1ile react io n gradu ­
a l! , dimini shing to 100 F. Fo ur inj cui o n, 1,·e1c g i, en during th e week oi 
M ay l 191 . Beginning ~fay 7. the Parkc- D;l\ i, Xlll preparation w;I', u ti , 
th e do,e being 5 lll inim,. L' hi, (,tu cd a tempu;1t111e ol I 0~. I·. ·1 ,,·o n101c 
injenion~ ll'ere g i, c11 at ~l rn1or ia l I [o pita!. l· :--..1mi11.1tio11 011 ~l a) 11. 19 18 
sho,,·ccl , c ry little cl1 a1wc in the axill a r nodes. TI Hhe in th' ri ght gro in wr 1e 
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slig lllly sm alle r. The gen era l concli Lion was a bo ut the a me. \n x-ray examin­
a ti on o f th e ch st o n May 16, 19 1 showed a n extensive rneclias tina l m ass 
di pl a ing th e hea rt tO th e ri ght. 

R adia tion : Beginning o n ;\Ja y 15, a Lo ta ! o f 13 x-ray trea tm ents were 
g ive n, la~Ling :l½ o r ·I minu tes e;i cl1 , to th e ri g ht and le ft ax ill a, th e neck, the 
r ig ht a 11d le lL gro in a nd 1he po~ tcri o r chc,L. ,\ncnh er roem gc no logica l exa min ­
ation of th e ches1 0 11 ,\l a · 30, 19 1,' ho wecl a ,·c ry m arked impro\'ement in 
th e medi a ·tin a l mass re po rted two weeks before. The p a ti en t " ·as di scharged 
hom e 0 11 ;\f ay :3 0, 19 18. 

Cli11 irn l C: 0 11 rst·: -:--J o furth e r tox in " ·ere administered. Apparentl y the 
impro\'cm cnt was onl y tempora r y. The di sea e progre sed ca using dea th on 
O cto be r 2 1. 19 18, 16 mo nt hs a lt T omet. 

C:0111 111 c11/: Thi s ca~c indi ca tes th e dange rs of reducing dosage a nd fr -
qu ency too soon, th ere by lo ing con tro l o f th e di-sea e. (Compare with the 
ca e o f Dr. P. V ., sec a bO\'C 'cri es C, Case I ', a lso reported in 95, Ca c 2 1, 
p. 6 1-63. ) 

J< f'{('l'('I/Cl'S: l!i, 85. 

(; ,\SE 38: Jn op e ra bl e l)111ph osa1·coma, ill\'Ol\'ing the cervica l, supracla \'icular 
a nd ,t>,ifl a ry node · a nd th e 111 cdiastinun1 , co nfirm cl b y mi cro copic 
and x- ray examina ti ons at i\fcmori al f-Io pila l and al the Iayo 
Clinic. 

Prt·vious !lislo1T ,\ I. .\. , femak aged I .' . o f hhpeming, Mi ·higan . The 
pa ti ent had a lwa s been in good h ea lth , except fo r meas! s a nd rh eum a ti m 
a t th e ag o l 11 . Sh e hacl no t been subj ec t LO frequcm co ld o r so re th roa t . 
On~c l , in O cto ber 1919, she no ti ced a n e n la rgecl nod e on th e left side o f the 
neck. The firs t lc~ io n wa, trea tccl with iodin e sa h·c fo r two ll'Ce ks. 

T ubl'lcu /111 T/1<'111 /Jy : Tuberc ulin inject io ns ll'ere g ive n subcutan eo us!:, 
fo r a year. The sll'c lling dimini ·hccl sudd enl y in ·i,c se ,·cn momhs a fte r o n­
se t, but a bo ut thi s time a s imil a r enlargement was n o ti ced o n the right side. 
1'11c pa 1i cn L ., la ted th a t th e la tter ·'s ta rted like a pimpl e" in th e upper rnid ­

, u pracla , icular region a nd tcaclil y in rea eel in i,:c until it was a large a an 
o ra ng ll'hCn fir, L . ccn b · Coley. ' ho rtl y th ereafter, a huge mass deve lo ped on 
th e left side. Examina ti on o n aclmis ion to t\[ emori a l H ospita l, O cto ber 16. 
19~ 1, 1T, c,tl cd 1h a t the nocl cs in bo th ax ill a \\'e re di stin ctl y e11l a rgecl . The 
ma ·s j u. t to the righ t of the mi d - tern um ex t ncl ecl o ,·er h a lf o f the ternum 
a nd th ll'ho lc a nte rio r a nd pos te ri o r u p racl aYi cu la r r eg ion, bc i ng 1 I x I 2 cm. 
in di a 111 e1cr. J 1 \\' as firm I fi xed Lo the chest ll'a ll. smooth a ncl . ymm etri ca l in 
o utlin e :llld projcned 3 rn1. beyo nd the no rma l surl acc o f Lh c ~hes t. On th e 
le ft ide \\'a a .,irn ilar bu t , mailer mas c:s.te nd ing o ut Lo the left o f the ~Lernu :n 
·1bo 11 t 11 1 cn1. , but a pparenth con nected ,\·ith the la rger mas, by a n a rrow 
p ro lo nga ti on . Bo th we re firm in consis te ncy, the ov rlying kin be ing no rm a l 
a nd no t adh ere n t. The inguin a l node~ ll'Cre not i1wo h · cl. The men tru al cy le 
wa norma l, ;i i tho ugh o n t,\·o occa ion · th pa ti ent had mi ·scd a peri od al -
1ogcther. ' he l'c lt a. ,\·e ll a u ua l, a nd in th e preceding two year h ad gain ed 
ra ther th a 11 lo ·t \\'e ig ht. , he had been ccn a t th e 1\fa yo C:l in ic and had been 
ref rred to 'olcy b) the D o to rs i\fayo . 

. 11rg('1y: .\ nod e wa · re n1 0 ,·cd from the ·ho ulcl er fo r bio p ·y by Dr. 
Bradlq L. Co ley on Nm·ember !t i, 192 1. 
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Rndiatio11: X -ray Lherap) ,rn begun the nexL da) and ight e:,,,plosurc. 
wer gi,·en in 10 cla) (Lwo LO Lh righL and lefL axilla. L11·0 LO the rig-ht and lefL 
chesL po Leriorly). The radium pack ,rn~ appli ed on Onober 19 , 19~1 o,·er 
Lwo areas on Lhe che:L (1,610 and '.fi70 mch. each). R adiaLion caused a defi­
niLe kin reacLion "·hich ub idccl in a monLh . 

Toxin Therapy (Park e Dnvi Xlll): InjecLion were begun abont Ono­
her 2 , 1921. follmring radiaLion. The doe 11·;1, increa,ed ,en ~lmdv Lo 31 /9 
minims which au eel ' a hill on November 23, 1921. , Lead id;1pro,·e1'i1 nL c{c~ 
curred during toxin therapy and x-ray examinations on ~ovembcr 3 and 10. 
1921 bowed marked diminuLion in the si7e of Lhc shadow in Lhe media Linum. 

Furth er Rodiation: On ;\'ovembcr 10, 11 and 15, 1921 Lhree mor ra­
dium LreaLmenLs " ·er g i\' n, L11·0 LO the riglu ancl one LO the l ft ccr\'ical region 
('J,204, 4,2 13 and 8,073 mch .) By Dccernbc1· l , 1921 1he radiaL ion reaction on 
the ne k and proximal che t wa ub icling. and teacly decrease in si7c of the 
in\'Ol\'ecl node wa ob erved. 

Clinical Course: The patient wa allo\\'Cd 
n c ember 20, 1921. he returned on J anuary 8, 
ary 12, 1922 re\'ealecl funher climinuLion in Lh 
a tinum. 

to go home for ChrisLma on 
1922 . Che L films Laken .Janu -

17 o[ th e m,1s. i 11 the med i-

Further Radiatio11: Two more x-ray Lreaunent · 11·ere giv n on January 11 
rnd l , 1922, to Lhe che L. One more radium pa k ,,·as given on J anuary 29, 
1922 (6,703 mch.) 

Clinical Course: On February 15, 1922, the condition 11·a5 reponed a, 
follow. : ", 1e,d~. proor i\'e imprm·emenL both in di appea1ancc of Lhe 
·Lem al ma5 . . and axillary and cer\'ical welling -, and also in general condiLion. 
a eYidenced by increa e o[ 26 pound in weigh L. .. B · i\Iarch 9, 1922, the patient 
weighed 130 pounds, a gain of 3 1 pounds in a Jiulc O\'er four monLhs, and 
th er remained onl , one mall node in the left axi ll a. 

Furth er Radiation: Another x-ray treatment ,\·as gi,·en on ;\far h J 3, 
1922 LO th left axilla. 

Clinical Course: The patient was di charged in excell ent oncliLion on 
Mar h 30, 1922. The x-ray examination al Lhat time ,rns reponecl a follows: 
' 'alLhough Lhere i on iderablc wicl ning of Lhe m clia tinum, mark cl im­
pro,·ement i. noted ,,·hen compared wiLh pre,·iou plaLe .· · 

Further Radiation: he '"a readmitLed on Jul)' 31, 1922, and 011 u-
g u L 'I, rece ived a radium pack o,·cr urn area; of L11e ~ternum (3,5·1-J and 14, 
3 I m ch. each). X-ra examinat ion on Augu L 10, 1922 holl'ed con iclerabk 
diminuLion in the i,e o[ the ma in Lh m dia Linum, but an cxtcn i,·e in ­
filLration remained along Lhe bronchi Olll imo the parenchyma of Lhc lung 
on either ide. Another radium pack \\'a applied o,er the ternu111 on Au ­
gut 23, 1922 (16,000 m h.) High-rnltage x-ray 1herap) was admi rli<,t er cl on 
. \ugu t ,, 1922 over Lhe entire che l. 

Further Toxin Th erapy: The LOxin 11·ere again administered during the 
. ummer of 1922. but the ite. freguenc) and cluraLion arc noL recorded. 

Cli11ical Course : The paLient ontinu cl LO gain and by O tober 13, 1922 
Lhe x-ray examinat ion howecl that the mas in Lhe .media tinum had practi­
cally di appeared although there remained con iclerable infiltraLion along the 
bron hi into the lung. 
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Further R adiation: Two x-ra u·eatment were given one to the left 
neck and one to the left axilla, on October 2, I 922. 

Further Toxin Therapy: Inj ect ion were g1 en during February 1923, 
but the techni i not re orded. 

Clinical Gour e: During the ea rl } urnmer of 1923 a welling of the left 
arm cle,·cloped. The patient wa readmitted to i\Iemorial H o pita! on Au­
gu t 14, 1923. , -ray plate how d no bone involvement and x-ray examin a­
tion made on ugu t 23, 1923 howecl very little m dia tin al involvement. 

Fu rther Toxin Th erapy: Injection were re urned by Col ey on eptem­
b r I 2, 1923 and 23 were gi\'en during the next 49 da . The febrile reaction 
ranged from I 00.6 °F. to JO J °F., but there were only three or four marke:d 
reaction . On October 31 1923, it wa noticed that the patient had improved, 
but there \\·a till a welling of the left arm and hand, more pronounced below 
the elbow. The patient wa di charged on November I , 1923 . 

Clinical Course: The di ea e wa not controlled and death occurred on 
:\farch 5, 1921, ·l½ year after on et. 

R eferences: ·16; 5. 

CA. E 39 : General ized p ·eudoleukemia , co nfi1111 ecl by micro copi exa mina­
tion at i\Jcmorial Ho pita! by Dr. J ame Ewing who reported: "The 
ection of I mph node in the ca of Dr. . . ho\\' a pe uliar pic­

ture which one very eldom ee and whi h it i cli[[i ult to cla ify 
among the recogni,ecl t} pc of lymph node . The ect ion how 
maTked nl argement of the node, with ome infiltration of the cap-
ul e b ' medium si1.ccl round cell . The follicle of the node are in­

crea;ed both in ite and number. The lymph cord are increa eel 
in bulk. he blood \' el arc not much ompre eel and are no t 
at a ll oblit rated. The inu c are obliterated by the growth of 
elJ . he cell arc ever where di tinctly hyperch rom atic, and give 

the impre ion of definite but modera te malign ancy. There are none 
of the feature of H odgk in' crranuloma. The u ual feature of dif­
fu el ' growing ] mpho arcoma, of lymphocytic type or reti culum 
cell t p ar mi ing. The blood how no leu kem ia. I would there­
fore la the ca e a belonging in the group of generalized p eu­
clol uk emia. Hi ·tologi a ll it is lymphadenoma. T he prognosis is 
better than with true l ·rnpho arcoma or H odgk in ' gra nuloma, but 
it i till grave ... 

Prev iou Hi t01y: JG.A., male, pathologi t, aged 62, of Li,·erp ol, Eng­
land. Ther wa a definite precli po iti on to malignan y on the maternal ide: 
th e grea t-gnnclmoth er had a tumor o( the neck, the gra ndfa th er d ied of cancer 
of the )i\'er; while the patient' mother died of crebral apop lexy, he was 
uff ring from a progre ive growth of the liver. There wa no imilar hi tory 

on th pat rnal icle. The patient' father died of Bright' di ea e and uremi a. 
Both he and the maternal grand father ufferecl from gout. The patient had 
had the u ual hilclhoocl di ea e . H e ha I appencli iti twice at the age of 19, 
but recovered \\'ithout operation. He enjoyed " in crularl y robu t health" all 
hi life. ,\'ith on l one da) ,l\\·ay from work (in 190-l from penu i·). Through 
an ac iclent at the acre of 11 he had a d viatecl na al eptum and a tenclen c to 
hroni na al catarrh whi h became a centuated on hi return to England 

(he lived in anacla from 1 92 to 1915). In 1 99 he had a mild tendon iti of 
the r\ hille tendon di agno eel a gout. He enli ted in 'i\ orld 'i\ ar I in 19 1'1 
at the age o( 57 with larger che t capacil)' than any of the 30 or o other officer· 
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of his uniL, all hi juniors. H e " ·enc through four year of ,1·ar withouL a ingle 
clay off duly. In 1923 he had two attack of typical ydenhamian gout. On et, 
Lhe patient n Liced during Lh e fir L 'i\ orlcl 'i ar that his hin collar were be­
coming increa ing ly tight. Before th e war he co uld wea r l7 ½ in ch collar 
comfortably, but by 1919 he had 10 ge t I ½ in ch. Jn th e a utumn of 1920 he 
noticed that the contour of hi neck ,1a abnorma l a nd on manipulation de­
ected ymmetrically di po ed woll en J ,mph node in the an t rior tri ang le. \. 
few week later noting that he had a n in crea ing jowl, he found a palpable 
swo ll en lympl1 node behind the angle o( the jaw on ith er ide, al o some 
wollen nodes in th e ax ill a . Tlis hea lth was quite good at th e time, but lie 

con ulted ir Humphrey Rollc ·ton in London ea rl y in 192 1. Blood exa.m inat­
tion a t Lhi Lime were nega ti\'e. The inguina l node w re o incluraLed and 
coale ced Lh a L Lh incli,·idual nod es could not be felt. There wa. al o ome 
enlargemenL o( the prosLate. ct ing on the experimenLal ob errnLion of La ton 
of Leeds, on Lhe effec L" o( minute dose of th 1 ro icl , he took th •roid , with ap­
parently good effecLs as rega rd the pro tale and Lh e lymph nodes; i. e. if Lhere 
was any increa e in size in the node in Lhe nexL Lluee )Car. Lhe in crea e wa 
o low a to be imperceptible. The patienL wa vice chancellor of a large uni­

ver ity and in December I 923, "a t th e end of 1he term, a fter a ,·er , Lrenuous 
year o( work he found himself thoroughly worn o uL ancl took Lo his bed over 
the week-end for a complete re t.·· I-Ji wife ca ll ed Dr. i\furra y Cairne · who 
got Sir Humphrey RollesLon to ome clown to Liverpool in con ulLaLion. Fur­
th er blood Le ·t bowed no maLer ia l change from 1921. The Lee Lh were Lhen 
x-rayed and Lhree were remo,·ed. On Rolle ton ' ad,·i e he pent from January 24 
Lo May 17, 1924. in icily and !Laly. 

T'accinc Tli era p) Combined TVith Arsenic: Dr. Cronin Lowe m ade a poly­
Yalent vaccin e from the mouLh and na al organi m and Lhi togcLher wiLh 
open air Lrea tment and minuLe do of a r eniou ac icl con tiLuLed Lbe only 
Lherapy. ncl r this regime Lhe lymph nod e al Lhe angl e of Lhe jaws v ry 
noLiceably diminish ed in siz unLil Lhey were ju t percepLible, and the group 
of en larged node in the lower anLerior triang le or Lhe neck undenvenL ·uch 
m arked regre sion "a to eem ,rell on Lhe way to di appearance." The group 
in the right anterior Lriangle, whi ch in D e ember 1923 had been large r and 
firmer th a n the oLher icle, had not und ergone uch marked redu ction buL bad 
materially clecrea eel. For the fir t Lime sin ce ea rl y m anhood iL wa. po ible to 
wea r siLe 17 col lar (a redunion of -I crn.) . The ax ill a ry nodes were so fLe r, and 
tho ·e in Lhe le[L axi ll a were definite!) mail er. Jn Lead of forming diffuse in ­
duraLed ma e , iL wa now po sible LO di tingui h on palpa tion the indi\'id­
ual node in Lhe groin. he pat ient lo ·t 21 pound~ in ,re ighL under Lhi~ treat­
ment, buL hi weight was sLill mu ch above normal for his he ight. 

Clinical Course: Between i\Jay 17 and Jul y 13, 1924, in addition LO feel­
ing and looking .materially impro\'ed , h e gained one po und in weight and by 
!ale July 1924. weighed 1 0 pound. Early in Augu t 1921 he wa referred Lo 
Dr. 'i\lilli am B. Coley by R oll Lo n who laLecl thaL recently Lhe li1·e r and 
pleen had become enlarged. \ biop y was per(onnecl a l th HospiLal for 
pe ia l urger , and reported by E\\"ing on ,\ugu L G, 192,J. X -ray exarninaLion 

of the ch L wa nega tive (or media . tinal invoh·emenl. 

Toxin Th e rapy (Parke-nav is Xl/1 ): In ea rl y _ ug uH 1921 inj eCLion of 
Coley toxin "·e1-c begun, and ,rere co nLirwed lor six weeks in do\es up Lo 

minim , with rnaxirnum lcbrile rea Lion or 102°F. B · :\ugu\L 29, 192·1 after 
onl y three week ' Lreaunent Lh e patient tated Lh a t ··r can feel nothing in Lhe 
groins and right ax ilia, nothing in Lhe left upracla1 irnlar and cen ·ical an:a~, 
nothing behind the a ngle of L11e j aw. The onl) indurated ma ·, a nd LhaL now 

I ()!) 



."ll~RI ES D, ·1 OXJ ,'\ TR.1:.. \ TED F. \ 1LURES, DCL lLEO H lSTORl ES 

Lhc si,c of a pea, is i 11 Lhe rig h L lo"·er ce rvica l reg ion. The con Li 11 uecl rcac­
Lion is m osL . Lriking, Lhe glands h ave vinually Ii a1 pea red ; and Lhe hemoglo­
bin ha increa;cd from 75 to 91°~" - The gen era l condiLi o n was good. The pa­
LicnL return ed LO his cluLics as vie cha n cellor. Hi s wife re po n ed 011 ;-,fovem­
bcr l(i , 1921: '' Il e i a differenL man. He ea Ls, Jee ps an d wa ke we l l. He is 
cheery ancl brig ht in piriL a ncl ;cerns LO !'ind it quiLe poss ible LO ge t through 
hi s day's work: he ha. hown 11 0 ign or sp ec ial or undu e faLigue ... Everyon e 
is a ma, d aL hi . ch;rng-cd appea rance ... " B) December 11 , 192-1, he had r -
or hepa ti c cha raCLer. ,\ low fat and carboh ydrate diet was ugge Led a nd a 
course or pancreaLic xtracL wa pre cribecl. H therefore went on a di e t o( 
m ea t a nd green vegeta bles and he Look " Pan - ecrcLin". During February on ly 
o ne inj ecti on a ,,·eek wa<, g iven and thc;e cawed l"cbrile reactions o r IOI. 0 

fro m a 2½ minim dose. I le also wok a 111i11uLe close o r ar e ni c once a da y during 
Lhe middle of th e we k, noL nea r the Li.me o( his LOxin inj ect ion. His spiriL> 
,tnd nergy began LO impro,·e markedl y about Febru ary I, l 9r. By '.viarch 
his wire reported thaL th ere h ad been gradua l sLcacly impro,·cme!ll in hi · morale 
and hi · genera l ·o ncliLi on . There wa no io·n o( recurren ce o( the node . They 
wclll to Rapa llo for a month that pring. There wa a s lig ht clccrea c in the 
rbc. ancl hemoglo bin noL d in Lhc blood counL Lake n in r\pril, I ut the wbc. 
was abo lower. l li s weig ht r ma in cd consLa nL, th ere was 110 lyrnphadenopaLhy, 
a nd the pl cc n wa ~ 11 0 1 fe lt. The lil'cr w;i s jusL as enla rged a in 1920. H e l'e lL well. 
" H e fini heel a , Cr} bmy Lenn al the U ni,·e rsity in gra nd Lyle and \\'as no L a 
bit o,·cr-Lircd,'' his wife wrote o n pril 20, 1925; she added: " He i in be tte r 
ce i\' d t\\·o course o f inj ection thri ce weekly, in do e of 0.5 to 5 .minims gi\'en 
intra111u cularl }. The. c produced no l'ebrile r actions over 100° F . . \ n inLcrval 
or one we k'. rest wa g iven betwee n co urse . 

C:011 c11rre11/ !11 fectio11 and D11 ode11itis : During December the paLi ent d e­
, ·clopecl a very heavy m id , with a good deal o( expectora tion and mu ch n asa l 
di ·charge, a l o a lig ht chill. Thi · pulled him cl own. H e a l o ullercd (rom 
what he be li e, ed \\'a · de la yed ga tric inclige Lion . H e th en ·wned Lak ing Kru s­
chen Sa lts reg u la rl y and had 11 0 fun her ympLOms in the d uode na l a rea. No 
inj nion · or tox ins were g iven for ;i bout two weeks. 

Furth er T oxin T!tna/Jy: The ,rere resumed on J a nuary 10, 1925 a nd 
were g ive n Lll'icc " ·eekl y. R oll Lon examined the patient in Janu ar y 1925 and 
was ~pcciall} impressed by the continued ab cncc o [ Lhc ax ill a ry and gro in 
1 u mo rs an d the sof'Lncs a ncl srna 11 n ss o f the o ne mass st i 11 pa !pa b le in t he 
r ig ht lo ll'er cen ·ica I reg io n . l n February 1925 his ga . Lri c con Le n Ls ll'erc an­
a l · ·cd and g luco e wlcrance. blood sugar. elc. were tes ted. Th find ing ug­
gestcd ·omc e, ·icle n ce or endocrin e de(icien c · o r a pancrea ti c and p o ible also 
spir it · a nd nerg ' , m en Lal, a nd ph y ica l Lhan 1·ve een him since late 1922 or 
ea rl y 1923. I l e has bee 11 \l'a lking in the mounLains a nyLh ing from fi, ·e to L 11 

mil e: a da ' , pa inling, ·ke tch ing ... he wea Lh er was idea l so h e was o u L a ll 
cl ay lo ng. Th blood counL ta ke n in earl y i\fay a nd ea rly June were excellent. 
The injenion of toxins w r" continu ed on ce a \l'CCk ( unclay ·) in doe o( 
lour minim." Hi s ll'il c \\'role again o n June ', 1925, .;H e i looking plendid 
a nd g LLing Lhrough term in exce llent piriL and form. \\ c Incl a rece ption 
!or a bo uL '.?00 at our ho use o n Friday night, on Lhe occa ion o( our Honorarv 
degree l"unni on a nd e,·cryo ne was full o r admiration [or h i splendid appea r­
a nce. T o ml' iL cem a lmo ·t too wonderful to be Lrue.'· The paLi ent wrote on 
June 29. 1925 Lhat he fell him el( ;iga in in ,·er y re pect a\'e Lh aL he tired 
more cas il · al the end o[ a buy clay Lhan h e u eel Lo - but he felt LhaL al 63 one 
mig·ht be prepared !'or LhaL. He added: "I am o [iL and immune thaL not since 
1 he a utumn ha · Lli crc been any proper te mpera LU re rcaCLio n, noL e\'en whe n 
the do~c i increa,ed to G minims . . \ l this time Lh c only node that he could 
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till deteCL r ema in ed mall and ,ho11·ed no obi iou, inrrca e. (It was the onr 
fir t detected in th e right ~upracl ;l\ i(lll:ir 1cgion.) Th blood count · for June, 
.Jul y and ugu t rem a in cl c:xccllent but the ones in September and Octo­
ber 1925 were not quite as g-ood. lfi, " eig-ln 1cmaincd comtant. lie at we ll 
a nd slept well. Toxin inj ce1iom \\C!C con1im1ccl each Suncla ·. in dose· which 
caused minimal fe l rile rcac, ·.,' : ()l) -100 l·. 1 h "t' did not .. pull him clown ;1t 
a ll. " H e al o took iodine and , rn al l doc, ol ar~eni(. B, Xm 111ber I I, 1925 . 
a large, fairly hard node in ti?,· nght g1oin dc,clopccl. 'much ,I', it hacl been 
two year previou. Jy. 

R adiat io11: .\ racliurn pack 1reat111cnt wa~ g1v n to the mas in th right 
gro in on December 23. EJ2 ·, (a total of 30 hour. o\'er a 4, h ur period) fol­
lowed by 1·ery marked ckcn;1•c in . i1e and hanlnc. s. There remained o n! a 
"oft layer." The radium made him feel Y ry tired, howcl'cr, but there w ;1 

no other 5y mptom t'\.te,>t ' ,..,11e; Iii, mor;d 1,·a~ good ,rncl hi s mind w :1s 
working b cLLcr than it had for t\\·o year;. 

F11rt/1 e1 T o.,i11 rt, r,1/1 : l·11c cl 11, alt I the radium treatrnent injection 
were re urn ed and \\Tre lcpt up ~tcaclil) twice "·cekly. During Decemb r 1925 
R oll e to n found c,idcnce,, ill\ohcmcnt of the abdomina l nodes behind the 
liver . Thcrel01c. the i·1je<t r 1, ,1"11ich all during the prc,·io us yea r h ad I e n 
g iven o nl y once a ,, --k ,, 1c.: '·, " t,r icc " ·cek ly. or o nce C\'Cr · five da •s, hut 
i t was difficult 10 get g-oocl Jt,Htion, e, e n " ·ith clo c o[ 5 to G minim. Hi 
temperature ne , ll < \ ,. l11 Fcbru,tr) 192G, a reaction of IOI.G0 

occurred after a clo,c nf I mit ·111, fro111 a frc. h bottle of toxin . Thi wa. fol­
lowed by a ch ill and the rc:l< tio n la,t ed fiY hour . 

Fu rt li er C:n11 11n1111/ !11{1 rtirm: During late Januar · he had an attack o[ 
bronchitis and ,ra, in bed liH· 1Ll\, but rcco,·ercd and ret urn cl to work, 
howe,·er, he continued to lnH the ~<> ugh which had begun in the pring of 
1925. Hi · ramil> ph:,ician. Dr. 1\ illia rn Murray Cairne, wrote on ,\larch 23. 
1926 th at .. he had b een doing ,,onderlnl ly ,rc ll a nd thi in sp ite o f a good 
d eal o[ trc and train in cpa1ab le from the re pon ibilitie of th hig h o ffi ce 
he ho lds.·· lli ,ri le ,,rote: ··rrc ha clone a much bigger " ·in ter' work than 
la t , and ha come out of it in bette r . pir it" and with more energy.'· 

Furthrr R ad iol·//1/: rl he: p;1tient !ClLll"n cl LO -:\' c\\· York in late ,\l arch 192G 
for two weeks. ,\ rad ium pack treat ment \\·a g· i,·c n to th e nodes in the groi n , 
b , Coley. 

Clinical Co111.r' : 's o d etail , arc ;11a ilable ;is to hm,· long the inj cuiom 
we-re continu ed, ii al all. ;tltc1 hi, t "tll rn home. T he patient, cl11c to hi~ in ­
dom itable will , \\·a~ able to call) on hi5 anluou, duties in ,pitc of dail> \l'Cak­
n e sand ra pid[ , ra iling t1c11g th. Dming J11h l!l2G th e ex ha ustion :rncl anc111i a 
progre ed at an alarmi ng ?.,tc . Dtat!1 ocrn11ccl 011 \ugu,t 29, 192G. approxi ­
mately e ight year after the cc1, ic ,il an cl up1acb, icular I) mphaclenopath) h;icl 
fir t clel'elopecl. H e ,ra only beclriclclcn the la,t month of his life . 

111 
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Co111111 e11t : T he record o r blood counts ta ken from 
cem bcr 10, 1925 showed th e foll owing: 

DAT E HEJvJOGLOBIN 
l 0/ 3/ 211 4% 
J / 11 / 2·1 90% 
12/ 5/ 2·1 86% 
1/ 12/ 'l.5 76% 
2/ 16/ 25 75 % 
3/ 6/ 25 82 0 

-J/ 30/ 25 
6/ 5/ 25 
7/ 3/ 25 
9/ 7/ 25 
J0 / 9/ 25 
12/ 10 / 25 

92 % 
95 % 
96 % 
8 0 

90% 
88% 

RED CELL 
4,488,000 
1,528,000 
-J,576,000 
4,22-1,000 
3,852,000 
3,860,000 

4,928,000 
5,21 0,000 
6,132,000 
1J,36 ,000 
4,528, 000 
11,123,000 

October l 924 to De-

WHITE CELLS 
6,500 
4,200 
3,600 
4,200 
2,700 
4,700 

9,500 
5,300 
7,800 
5,000 
4,200 
5,700 

The onl y signifi ca nt find ing in the differenti a l co unts wa a persistent rel a­
tive in rcasc in th e number of large lymphocy tes. The marked improvement 
seen on \p r il 30 and June 5, 1925 occurred foll owing the four weeks' holiday 
in Italy. 

R eferences: 46 
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