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END RESULTS IN TESTICULAR CANCER
TREATED BY BACTERIAL TOXIN THERAPY
AS A MEANS OF ENHANCING HOST RESISTANCE

Testicular tumors are one of the most common forms of malignancy in
men aged 20 to 35 vears of age. They appear to be uncommon in the negro
race. The methods of treatment in common use are surgical removal when
possible, followed by irradiation, or when inoperable, irradiation alone. Few
serious attempts have been made to enhance the natural resistance ol patients
with testicular cancer or other neoplasms.

However, impressive evidence is accumulating which indicates the impor-
tance of host resistance factors and we must now consider whether there is a
place for adjuvant therapy designed to stimulate or protect the local and
systemic resistance of patients so as to destroy incipient or inoperable metas-
tases at the time of surgery and thus prevent recurrence or further spread of
the disease in the highest possible percentage of cases.

For over 15 vears we have been analyzing various factors which may favor-
ably or deleteriously affect this natural resistance: when it is depressed or
inactivated by carcinogens, irradiation, immunosuppressive drugs, corticoster-
oids or advanced age, cancer may develop and progress rapidly.

We found a considerable number of cancer patients who developed a com-
plication which apparently favorably affected their resistance mechanisms so
that their neoplasms decreased or disappeared. Bacterial infections, especially
streptococcal and staphylococcal were associated with the largest number of
such regressions.

A total of 223 determinate cases of cancer in which infection developed
spontaneously or by inoculation have been abstracted in detail and analyzed.
Cases which did not have microscopic confirmation of diagnosis or which
were not followed for at least five yvears were excluded. Of these 223 cases 144
were traced 5 to 54 years after onset, 23 of them later died of their neoplasm.

It was on the basis of such observations that William B. Coley, M.D.
developed his method ol using heat-killed or filtered toxins of Streptococcus pyo-
genes and Serratia marcescens (then known as Bacillus prodigiosus). A total
of 1065 determinate cases of cancer treated by these mixed toxins have been
abstracted and analzed. Of these, 479 were followed from 5 to 20 years after
onset of their neoplasm, but 102 of them died more than five years after
onset, and 46 subsequently developed an entirely dilferent type of neoplasm 6
to 59 years after recovery from the first. Twenty-six of these second primaries
proved fatal. A considerable number (110) are alive and well at the present
time.

Possible Modes of Action of Bacterial Products on Resistance to Cancer:

Until recently physicians using toxin therapy were unaware of the fact
that strcpmcncci or their toxins are able to stimulate a host response to sub-
stances or tissues which do not normally elicit such a response in an animal
or patient. For e\dmple Glynn and Holborrow found that four strains of
streptococci and a strain of S.fap}'.'_\.'f'umrrn,\ aurens, when grown in agar media,
gave rise to agar antibodies in antisera prepared against them. (32) Burky
found that by combining staphylococcus with lens substance rabbits were sen-



sitized to lens and developed high precipitin titres to lens tissue. (7)

In order to stimulate this response the organisms do not need to be alive
but the bacteria or their toxins must come into significant contact with the
target tissue. This may be one reason why better results were achieved with
toxin therapy when at least some of the injections were made in or near the
tumor. In treating future cases it may be most effective to make the initial
injections into the tumor following biopsy.

It is of interest to note that the majority of so called spontaneous regres-
sions of cancer occurred in patients who dculopcd streptococcal and staphy-
lococcal infections rather than non-pyogeneic infections such as malaria, sy lells
or typhoid.

Havas has studied the effects of living hemolytic streptococci on ascites
tumor cells (Sarcoma 37 and Krebs-2 carcinoma). Three of eight strains of
Streptococcus pyogenes were highly effective against the tumor cells resulting
in reduction of takes as well as reduction in tumor size. Streptococcus lutea
and fecalis and Serratia marcescens were only partially effective in damaging
tumor cells in vitro, The striking cytological changes produced by living strep-
tococci on tumor cells were recorded by phase photomicroscopy.  (36)

Christensen has studied the growth of Brown-Pearce carcinoma in rabbits
treated with living or killed streptococci. None of the rabbits receiving injections
of living streptococci developed metastases as compared with 509, ol the un-
treated controls. Heat-killed cultures were not effective.  (9)

A group of Japanese investigators began working with streptococcal toxins
in 1955 and they appear to have produced an effective preparation. In a recent
review Okamoto, et al, summarized the results obtained in their laboratories
with hemolytic streptococcus toxins in experimental tumors. (63) They have
achieved two distinet improvements in preparing their extracts: a) when sus-
pended in Bernheimer’s basal medium in contrast to simple media such as
phosphate buffered saline, the tumor destructive properties of hemolytic strep-
tococci were found to be resistant to llt.u.imj at 45°C. for 30 minutes. This is ol
obvious importance since heat sterilization is used in mal\mg extracts for ther-
apeutic usc. IJ) pumtulmtmn ol live cocci suspcmled in Bernheimer’s basal
medium containing penicillin yields a potent anticancer preparation which is
20 times more effective than live cocci suspended in NaCl without penicillin
in inhibiting the growth of Ehrlich ascites carcinoma in mice. (63) Their
preliminary clinical trials appear promising. Their reports indicate they were
unaware of the end results which have been obtained with Coley toxins, ]udgmq
from their comments on this subject. This may be due to the fact that so little
has been published in recent years.

The availability or integrity of lymphoid tissues appear to be important
for adequate resistance to malignancy. Two recent independent studies by Bier-
man (3) and McVay (49) on 1287 and 914 cases coming to autopsy suggest that
a systemic and local protective effect is produced by the appendix on several
types of malignancy. A number of surgeons are begmmng to question the wis-
dom of routine radical lymph node dissections for cancer. Most of these have
been related to breast cancer but Friedman and DiRienzo (31) recently stated
in a report on testicular cancer that “there is growing evidence that omission
of the retroperitoneal node tlis.scnion and employment of orchiectomy and irra-
diation \w]b higher survival rates™ than are obtainable when lymphadenectomy
is also performed in these cases.

Murphy and his associates at Rockefeller Institute were among the first to
emphasize the mlpml‘mu of lymphoid tissues in resistance to cancer. (58) In
this connection it is of interest that bacterial toxin therapy usually produces
leukocytosis in cancer patients and often produces lymphoid hyperplasia in the
regional nodes if injected intradermally, intramuscularly or mnatummall} Pos-
sibly toxin therapy may make the nodes more effective “strainers” of cancer cells.



The apparently benclicial effects of bacterial infections or their toxins may
be due in part to the fever elicited for tumor cells are much more thermolabile
than normal cells. (29, 80, 59, 62, 66) Analysis of end results in toxin treated
cases according to the febrile reactions elicited showed the percentage of per-
manent successes was significantly higher in patients with reactions averaging
102°-104°F. This was especially evident in the inoperable cases. (66, Fig. 4, in
monograph #3)

Adequately administered toxin therapy, if begun before the disease is ter-
minal and the patient is unable to react, appears to stimulate the reticuloendo-
thelial and hematopoietic tissues thus increasing the natural host resistance to
the neoplasm and protecting the normal tissues against the deleterious effects
of subsequent radiation or cytotoxic drugs. (1, 11, 29, 39, 41, 43, 64, 70). Other
investigators have observed that preliminary treatment with bacterial toxins
may potentiate the response of the tumor to subsequent radiation. (8, 60) Cer-
tain bacterial infections or their toxins may stimulate the synthesis or release
of interferon or | -asparaginase, both of which are now being studied for
apparent antitumor activity.  (28,45)

Effect of Infections or Bacterial Toxins in Testicular Cancer:

Only one case of testicular cancer was found in which a concurrent in-
fection developed, reported by Bolognino. (4) In this case two severe attacks of
erysipelas in the region of the wound following incomplete removal of an
extensive carcinoma of an ectopic testis, caused regression of the remains of the
growth. The patient was traced well about two years after this infection and
414 years after onset.

In reporting this and one other case of another type of cancer in which
regression occurred following erysipelas, Bolognino stated that the early enthu-
siasm for “¢rysipele salutaire” brought to light the first published cures of Busch
and Bruns in Germany which led to the experimental inoculation with steri-
lized cultures by Coley, Lassar and Spronck. There followed an unjustified and
continued opposition to toxin therapy. Bolognino pointed out that while the
optimism of the first investigators might have been somewhat exaggerated, never-
theless one should consider that erysipelas infection is able to stop the fatal
course of a malignant tumor. He added: “One can quickly be convinced that
ervsipelas infection possesses such a power by a glance through the literature,
even if cases of complete cure are not too numerous, only because they have
not been followed up for years. We still find many cases in which an erysipelas
attack did not effect complete cure but only had a considerable influence on
the size of the tumor, although later on it continued its unfortunate course. I
mention among these the cases of Busch, Mosengeil, Hahn, Lussana, Nelaton,

Doleris, Stein, Dauchez, Powers and Dowd, Winslow, Neelsen, Richochon, Wei-
chel, Kleeblatt, Eliot, Morris, Coley, Dandridge, Westbrook, de Gaetano and
others.” (4) L

“It seems there are two factors which work together in the healing of
malignant tumors through streptococcus infection. On the one hand the infec-
iion must be severe, on the other the tumor must not be too large.” As regards
the former, Bolognino stated: “We must remind the reader that Coley, by
combining sterilized cultures of streptococcus with Bacillus prodigiosus, strength-
ened the potency of this microorganism. He took cultures of unusually severe
erysipelas, maintained and intensified by passage through animals”. (4)

“Consider the sccond factor (the size of the growth), one usually finds after
incomplete surgical removal, before widespread metastases have developed.
that the growth is not too extensive to regress completely under an erysipelas in-
fection occurring at or near the site of the original growth.” (4)

Bolognino's observations are sound and have been confirmed by the ex-
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p('ri{'.ll('[‘. of other surgcons, such as Matagne (54, 55), Coley himself (14, 15,
16, 17, 18, 20, 21, 22), and more recently by the interesting experimental work
of Martin (50, 51).

In attempting to evaluate the end results obtained in testicular cancer with
bacterial toxin therapy, a review of the results obtained with conventional
methods used in the same period may be helpful. Prior to 1915, the estimated
five year survivals lollowing surgery alone were about 10 to 159 (18. 38).
Tanner (73) analyzed ih{, end results following operation in (1(){) testicular
cancer cases collected from the literature. Of t|lL 465 which were traced, 377
(819;) had died of cancer, while only 25 (51469,) were known to be living and
well four or more years after operation. He added: “Few neoplasms have a
worse prognosis than those of the testicle.” (73)

In recent years radiation, either alone or combined with surgery, has been
advocated by the majority ol surgeons or physicians and numerous reports des-
cribe the methods used and the results achieved. (31, 34, 42, 44, 74) Appar-
ently with the exception of Cohn (10) these writers were lm[.lmllldr with the
results obtained by bacterial toxin therapy. For example, Pendergrass, et al
(67) reported: “For several centuries neoplasms of the testis have been de-
scribed in the medical literature, but until the advent of modern radiotherapy,
the outlook for these patients was almost uni\'ersall) hopeless.” The live year
survival rates in their series of 48 patients were 4297 for the entire series and
719, for the operable cases. Friedman and D. Ric[un (31) reported a five year
survival rate of 289, in a series of 54 consecutive embryonal carcinoma of the
testis treated at Walter Reed Army Hospital, (449 for the operable cases).
Thompson et al (74) reported a .'2" five year survival rate in 136 determinate
cases seen in a 20 year period.

A few authors have called attention to the late effects of radiation given
prophylactically to the retroperitoneal lymph nodes following orchiectomy for
testicular neoplasms. (2, 5, 71) They stated that there is clinical evidence that
even with much lower dosage levels than is usually given, the damage to nor-
mal bone within a radiated field may yield to fractures and in a few instances
to fatal osteogenic sarcoma.

Radiation also destroys the spermatogenic function of the remaining normal
testis, despite careful shielding. Since the majority of testicular cancer patients
are in the age group of maximum sexual activity, this is a serious sequela.

In addition to damage and subsequent complications following radiation
to bone cited above, Lewis (46) reported that ol 85 cases seminoma testis, 109
had died ol excessive radiation. Fourteen out of a series of 250 testicular cancers
treated by over 2,000r had perforation of the stomach or bowel 18 to 24 months
later. In concluding their report Spitz and Higinbotham stated: “The fact re-
mains  plain  that  prophylactic ~ roentgen-ray therapy, directly or in-
directly, was the cause of death in a number of cases of seminoma testis. Since
seminoma is a radiosensitive tumor and since radiation (mnpln.:LLmh, including
osteogenic sarcoma, arise mainly in heavily irradiated tissues, it is suggested that
prophylactic roentgen-ray therapy, it used at all in such cases, be limited to
dosage levels that will not jeopardize the integrity of normal tissues within
its beam.” (71)

In recent years, a number of investigators have demonstrated that certain
bacterial endotoxins afford significant prnl(('lirm ;lg;zinﬂ the lethal or deleter-
ious ellects of subsequent heavy radiation. (1, 39, 70) None of the cases
ol testicular cancer which werc wuucw!uil\ ll{,“ll('(l by both toxins and irradia-
tion and were traced lor long periods (u]J to 40 years) have (lcxt‘]opul any of
the deleterious radiation effects described above. Cases treated by toxin ther apy
have no disturbance of sexual function. (The wife of one patient, Series A, case
7, conceived their first child during the first month of toxin therapy.)



Factors Affecting Prognosis in Toxin Therapy of Testicular Cancer:

The stage of the disease when toxins arve begun, the type ol toxin used, the
technic of administration as regards site, dosage, frequency and duration of the
injections, appear to be the most important factors influencing prognosis. An-
other is the most judicious timing of various combinations ol treatment. For
example, toxins are more effective il begun before or immediately after orch-
lectomy than if begun weeks or months later. Also, any treatment such as heavy
radiation or cytotoxic chemotherapeutic agents, which is given prior to toxin
therapy and which depresses or destroys the 1(ll(u|(1(‘ntlnlllc|l.:| and lymphoid
tissues, may limit the effectivencss ol subsequent toxin therapy. As one would
expect, a much higher percentage ol permanent results may be obtained in the
operable than in the more advanced cases.

Coley recognized the importance of beginning the injections in the earlier
stages ol the disease and in his [irst paper on testicular cancer he suggested
administering toxins for two or three months postoperatively as a prophy-
lactic to prevent recurrence. (13)

The type ol toxin used and the technic of administration were of special
significance in the first decade after Colev introduced the method  (1893-1908).
Nine different preparations of Coley toxins were available in that per iod, none
ol which was consistently potent, all being particularly weak and variable except
for Buxton VL (58, 59). It was not recognized that unless a technic was used
that was sufficiently aggressive to compensate for the weakness ol these products,
it was not possible to produce permanent results in inoperable and advanced
cases. (68) Two physicians did produce permanent results in inoperable cases
in this p(‘.riucl: Mabon (18, case VI, p. 58) and Robinson (I8, case I, p. 57). In
botl cases injections were made in or near the recurrent or metastatic lesion,
using the Buxton VI preparation and marked reactions were elicited. The
erowths disappeared and the patients remained Iree from further evidence ot
discase when last waced 15 years later. (18, 23)

The highest percentage as well as the largest number of successful results
in various types of cancer treated by toxin therapy occurred between 1906 and
1916 in cases treated by the Tracy XI preparation. (58, 549) None ol the cases of
operable scrotal testicular cancer treated by this product following orchiectomy
are known to have died ol the disease. One was traced three years, the re-
mainder [rom 8 1o 57 years.

The results in the inoperable case weated by Robbins (18) i 1909, (see
Series B, case 19) and the operable cases ol Cohn, Kretschmer, Ochsner and
Coley, alter 1921, which all received the weaker commercial product (Parke
Dayis XIII), indicate that when an elfective technic was used for a less potent
preparation (higher dosage, morce lrequent or prolonged administration) perma-
ment results could also be achieved with these weaker preparations.

Although (.f)l{.‘\ pul)llshcd sIX papers on testicular cancer from 1903 to 1923
(13, 15, 18, 19, 20, 21) in which he advocated the use of Coley toxins lor these
tumors, only 24 other surgeons appear to have used the method in testicular
cancer. Nine administered toxins after surgery as a prophylactic against re-
currence: Lukens, Porter, Lilienthal, Brickner, Kimball, Brennecke, Ochsner,
Kretschmer and Cohn. Of these ten operable cases so treated by other surgeons,
nine were traced well 7 to 42 years,

Inoperable or terminal cases were treated by Mabon, Nicholson, Robinson,
Schoonover, Hertel (two cases), Shields, Lee, Grant, Taulbee, Swartzlander,
Robbins, Cohn. Townsend, Foster, Root, Harmer and Coley.

Coley achieved only one permanently successful result in :nupumhlc testi-
cular  cancer  (Serics B, case 5), while eight other surgeons produced
apparent cures in inoperable cases, traced 214 1o 20 vears later. Analysis of
these cases indicates that Coley did not administer toxin therapy sufficiently



aggressively as regards site, dosage, frequency and duration in his unsuccessful
cases. One terminal case ol testicular cancer was successlully treated by another
surgeon, none by Coley,

Seven surgeons published their results in some detail: Nicholson of St
Lows (61), Hertel of Copenhagen, Denmark (37), Shields of Cincinnati (69),
Brickner ol New York (b), Robbins of Detroit (68), Grant of Denver (33)
and Cohn of New Orleans (10). Both Cohn's operable cases are alive and
well in 1968, 40 and 43 years after onset.

As regards the effects of other forms ol treatment given prior to toxin
therapy, it was found that all the inoperable or terminal cases in which heavy
or prolonged radiation was administered had died of cancer. Three of the
operable cases also received one or two radium pack treatments and one re-
ceived x-ray during toxin therapy. This irradiation was apparently well toler-
ated, possibly due to the protective effects ol concurrent toxins. All four sur-
vided and were traced from 36 to 45 years later.

The detailed histories ol all cases ol testicular cancer which received toxin
therapy were abstracted from the literature, Coley’s records, hospital records or
through personal communications with the patients, their physicians or relatives.
A total of 81 cases of testicular cancer were treated by toxins, of which 21
inoperable or terminal cases were indeterminate (no microscopic confirmation
of diagnosis, no detail as to treatment or no follow up) and were therefore
excluded.

In the remaining 60 cases, the diagnosis was confirmed by microscopic
examination by such pathologists as Drs. William H. Welch, Mandlebaum,
Fwing, Broders and Clarence Cohn. Wherever possible, sections have been re-
viewed during the course of this study. The cases were grouped according to the
stage of the disease when toxins were begun, the type of toxin used and chron-
ologically according to the type of toxin used. There were 20 operable, 24
inoperable and 16 terminal cases. The immediate and final results are given
bhelow.

It is hoped that these data will encourage modern surgeons to utilize
microbial products such as bacterial toxins of various types or fungal extracts
(zymosan or hydroglucan) to stimulate the resistance of patients with testi-
cular cancer and thus potentiate the response to surgery and radiation, ena-
bling smaller dosage to be used and thus protecting the patient against delet-
erious sequelae of radiation which have occurred in the past. It should thus
be possible to salvage a larger percentage of cases than has been possible in
the past by surgery and/or radiation alone.



SERIES A, BRIEF ABSTRACTS: OPERABLE TESTICULAR CANCER
TREATED BY TOXIN THERAPY COMBINED WITH SURGERY: 17
SUCCESSES, 3 FAILURES

Diagnosis was confirmed by microscopic examination in all 20 cases. Three
other operable cases are known to have received Coley toxins after operation,
but were excluded [rom statistics due to lack of detail; Robinson’s (1901) had
no follow up at all; Shields” (1910) had no microscopic confirmation ol diag-
nosis although traced well three years after operation: Oliver's (1911) also i1s
not definitely known to have had histologic confirmation. The following 20
operable cases are therefore an unsclected series. It will be noted that failures
occurred only when the toxins were given inadequately as regards site, dosage,
frequency and duration of treatment. (Cases 2, 3, 16). Antecedent local trauma
occurred prior to onset in 509 ol these 20 cases. (Cases 2, 4, 6, 7, 8, 12, 13,
14, 19, 20). Radiation was also given in live cases. (Cases 14, 16, 18, 19, 20).

Years Traced

After Onset

THE FIRST FOUR CASES RECEIVED THE BUXTON VI MIXED UNFILTERED PREPARATION
1. (W.B. Corey): G.]., age 27; teratoma rt. testis, rapid growth; onset
April 1900; diseased testis size orange removed December 12, 1900; 2

days later toxins begun, probably given 2-3 mos.; no recurrence, alive
and well 1903, (12, 18, 57). 3

2

. (W.B. Corey): G.W.M.,, age 42; recurrent teratoma lt. testis; onset 3
mos. alter injury; October 8, 1903 Ist operation, left orchiectomy; re-
currence involving spermatic cord; February 5. 1904, 2nd operation;
February 15, 1904, 13 injections toxins, no marked reactions; disease
not controlled, death March 12, 1904. (18, 25) Died

3. (W.B. CorLey): LN.R., age 35; teratoma rt. ectopic testis; onset February
1903; surgical removal July 24, 1904; toxins not begun until 6 wks.
after operation, small doses, no reactions: recurrence; death within a
year. (18, 25), Died

4. (W.B. Corry & Lukens): W.ALHL, age 26: March 27, 1906; “large round
cell sarcoma™ rt. testis; rt. orchicctomy about 6 mos. alter onset; toxins

begun 4 wks. postoperatively, given several mos: no recurrence or me-
tastases; in good health 25 yrs., then had gastric ulcers; died heart con-
dition and Bright's disease, February 13, 1943, (18, 21, 60). 3714

THE FOLLOWING CASES RECEIVED TRACY X1 MIXED UNFILTERED PREPARATION

St

(Porter): EL.E., age 42, December 10, 1907: cancer rt. testis; rt,
orchiectomy 3 mos. after onsct; toxins begun 3 wks. alter operation,
continued under Coley's direction, well 14 years.: then developed cancer
in other testis; end-result unknown. (18, 21 p. 373). 14

7



10.

I2

Years Traced
After Onset

(Littentiar): G. P, age 51, December 5, 1908; cancer It. ectopic testis
(inguinosuperlicial type) size closed fist, of rapid growth; toxins begun
2-3 days alter operation, given 3-1 mos.; well and free from recurrence
until 1915, acute appendicitis, death following appendectomy, no evi-
dence malignancy. (18, 21, 60).

(W. B. Corry): |.P.N.L., age 24; adenocarcinoma, Grade II, It. testis:
November 7, 1910 1. orchiectomy at Mayo Clinic 11 wks. alter onset;
referred to Coley for toxins soon after operation; 26 doses in 2-3 mos.;
no recurrence or metastases; had 3 children after treaunent (oldest
conceived during toxin therapy); alive and well 1968 except for severe
arteriosclerotic heart disease (see detailed history below). (18, 21,60)
(W.B. Corey): T.H.M., age 28; malignant teratoma consisting of Grade
IV carcinoma lt. testis; onset July 1910; 5 mos. later left orchiectomy
at Mayo Clinic; referred to Coley for toxins immediately; begun Dec-
ember 1910, continued [or nc.n]\ 12 mos. by family physician, febrile
reactions to 1047F, maximum dose I" minims; no recurrence; remained
well until death following wk.'s illness (influenza) 1918, (18, 21, 55, 60).

. (W.B. Corey): Age 17, large cancer testis; diseased testis removed; toxins

given postoperatively, summer 1911; no recurrence; alive and well 1923,
(21, p. 385).

(W.B. Corey): Adult; cancer testis; onset early October 1911; diseased
testis removed at Mayo Clinic February 6, 1912; February 15, 1912,
toxins given under (nl(.vs direction ]JmlumemL]\ no recurrence,
last traced well and free Irom disease December 1914, (18, case 16).

. (Brickner): C., age 40; "pt‘rilh{lizll sarcoma, chiefly large round cells,

pronounced ey |(|tute ol m: ll:;_,ll iney'’; onset March 1912; diseased testis
removed April 26, 1912; toxins bLgun 1 d‘w«. later, 20 doses in 7 wks.,
no recurrence, alive and well 1923, (6, 21, p. 385).

2. (Kimearr): RN, age 32; small round ce]l sarcoma; surgical removal

3 mos. alter onset; toxins begun November 2, 1912 shortly after opera-
tion, continued several mos., some marked reactions; no recurrence,
alive and well 1923. (18, 21, 23).

. (W.B. Corey): R.H., age 20 mos.; twice recurrent embryonal carcinoma

It. testis, with transition to pscudo- sarcomatous structure, was Ewing’s
original diagnosis; he revised it in 1923 to “sarcoma of the round and
spindle cell type™; growth size 2 fists removed by Coley at 3rd operation
October 19, 1917; toxins begun next day, given 6 mos.; later small no-
dules again developed; excised, toxins resumed, given 18 mos.: no
[urther recurrence; alive and well 1967 (see below for detailed history;
20, 21, 22, 23, 60).

. (W.B. Corey): P.L.G., age 24; embryonal carcinoma It. testis; Novem-

ber 2, 1917, 1t. orchiec lmm. about 3 mos. after onset; February 12, 1918
toxins begun;: given with intervals ol rest for 17 mos.; also 2 radium
packs: no recurrence; no illness of any consequence in next 36 yrs.;
alive and well 1954, living in South Africa; lost to follow up thereafter.
(21, 22, 60).

e |
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THE FOLLOWING (0 CASES RECEIVED THE COMMERCIAL PREPARATIONS (PARKE Davis
XII axp XTII.
Years Traced
After Onset
(W.B. Corey): D.E.B., age 27; It. ectopic testis; (patient had had pul-
monary tuberculosis 10 yrs. before, treated and cleared up in 3 vis.);
June 11, 1908, (li}(.]‘lil(lil by Dr. John Murphy (Chicago) 10 days after
onset abdominal pain; tumor sm- orange removed from It, inguinal
region: toxins begun by Coley 4 wks. later, given 111[c1m|tlf:nll\ for 6
mos.; pulmonary ‘tuberculosis reactivated Ldflll being quiescent 7 \'is)
returned to Wyoming: well 2 yrs.; died March 1912~ pulmun ary disease’”;
no autopsy. (21, 57). 314

oy

16. (Brennecke & W.B. Corry): P.H.CL, age 48: recurrent malignant tera-
toma rt, testis; April 5, 1921, rt. orchiectomy: soon alter operation toxins
intramuscularly in abdominal wall; small doses, little or no reactions:
diffuse cellulits, marked edema leg, thigh: condition improved tempor-
arily, radium puL Xray therapy tried, no further improvement; death
‘]ul}' 95, 1922. (28, 57, 60). Died

(Ocusner): G.C., age 27; “mixed cell sarcoma’™ rt. testis: rt. orchiectomy
May 28, 1924; June 16, 1924 toxins given twice a wk. for 13 mos., then
once a mo. for 2 more yrs.; no recurrence; alive and in excellent health
1938, (60). 14

I8. (Conn): [.B., age 28, June 1925; seminoma It testis: 1. orchiectomy; one
radium pack; toxins for 2 vrs. (only once a week after Ist few mos.):
no recurrence: alive and physically well (though hospitalized for mental
disease since 1948) in 1968. (10, 23, 60). 43

19. (Krerscumer): LW, age 52, surgeon; sarcoma ri. testis; rt. orchiectomy
February 20, 1925, less Lh.m 2 mos. alter onset: toxins begun about M: arch
15, 1925, given i.m. by Family physician concurrently with x-ray therapy
Lo _gmms, back, abdomen (,‘":(}()[l to 3500 r): no rec urrence or metastases,
married, no children; still working daily 1968 at age 75. (23; 60). 43

20. (Conx): AR, age 33; June 8, 1928; embryonal carcinoma rt. testis; rt.
orchiectomy early in June 1928, onc radium pack June 7, 1928: toxins
June 8, 1928 every 48 hrs. for 8 mos.; no recurrence; alive and well
1968. (10, 23, 60). 40

SERIES A, OPERABLE, DETAILED HISTORIES

THE FOLLOWING TWO DETAILED HISTORIES, SELECTED AS REPRESENTATIVE OF THE
OPERABLY, SERIES, ARLE GIVEN BELOW,

CASE 7:  Adenocarcinoma, (grade 1) of the left testis (not a seminoma nor
apparently a tctdwnm) confirmed by nficroscopic examination by Dr.
A. C. Broders, ltlmiu;_,nt at the Mayo Clinic, who reviewed the sec-
tions in 1944. The original diagnosis at the Mavo Clinic in 1910 was
sarcoma of the testis. (21, Table I, case 6).

Previous History: J.P.N.L., male, age 24, of Yankton, South Dakota. The
family and previous personal history were essentially negative. The patient was
a [armer and had been in good health prior to onset. He was married on August
30, 1910. About August 23, 1910, ten weeks prior to his admission to the
Mayo Clinic he bruised the left testicle on the seat of some agricultural ma-
¢hinery. There was some pain following this injury, which gradually increased
in severity. The testis became swollen and very tender. The patient was admitted
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to the Mayo Clinic on November 1, 1910. At this time the tumor measured about
11 by 10 ¢m.

Surgery: The lelt testis was removed by Beckman on November 7, 1910,
and the patient was then referred to Dr. Wm. B. Coley for toxin therapy.

Toxin Hump)' (.-"mr‘} X17) Injections of Coley toxins were begun soon
alter this operation, in the latter part of November 1910. They were con-
tinued after the patient’s return home by the family physician, Dr. Embree,
under Coley's direction, a total ol 26 being given in a period of about three
months.

Clinical Cowrse: The patient made a complete recovery and remained in
good health. There was never any recurrence. It is of interest to note that
toxin therapy had no elfect on the function ol the other testis as the patient’s
wife had three children, the first conceived in January 1911, only a month
after the toxins were begun. The second was born in 1913, the third in
1920, all healthy children. The patient reported in November 1950 that his
health has been very good since 1910, and that he then weighed 200 pounds,
his height being six leet one inch. He had a slight accident in September
1951, in which hall of the distal joint of the left thumb was amputated. About
1960 he developed severe arteriosclerotic heart disease with intractable failure
and persistent peripheral edema (2 plus often 4 plus). He had a mild myo-
cardial infarction in December 1965. Gynecomastia was also evident. His phy-
sician advised him to lose weight because of his heart condition and his weight
declined to 185 pounds upon dieting. In October 1967 he developed a pul-
monary abscess attributed to pneumonia from which he recovered. He was last
traced free from any evidence of his testicular cancer in April 1968, at the age
of 82, over 5714 years alter onset. (18, 21, 56.).

CASE 13: Twice recurrent embryonal carcinoma of the testis, with transition
to pseudo-sarcomatous structure was Dr. James Ewing’s pathologic
diagnosis in 1917, He stated: “The specimen is a round solid soft
tumor mass, 7 by 8 em.; it fungates through the skin over an area 4
cm. wide . . . On section the tumor is smooth, translucent, hemorrh-
agic along the fungating cdge. It is circumscribed by an indistinet
capsule.  No portions of the testis are visible in the single gmxs
section.  On microscopic examination the structure is composed o
large and small groups of large polyhedral and spindle cells of in-
different embryonal type, consisting chiefly of hyperchromatic nuclei.
These cell groups gave off into an abundant mucinous tissue of
myxomatous type and every gradation from polyhedral to star-shaped
cells may be followed. Some cell clusters surround blood ves‘m]s
which are not numerous. The c are scanty small points of necrosis.”
(For microphoto see 20, Fig. 2, or 21, Fig. 1). In 1923 Dr. Ewing
reviewed this case and stated that his diagnosis of “embryonal car-
cinoma’ was an error and he regarded it as one of the very few cases
of malignant disease of the testis in which he would make a diagnosis
of sarcoma of the spindle and round cell type. (23, Fig. 1).

Previous History: R.H., male, age 20 months. The family history was
negative for cancer or tuberculosis. The patient was born at full term, and was
breast fed for about three months. He was perfectly well until onset in May
1917, when his mother ftirst noticed a swelling of the left testis, at the site of a
slight injury sustained by striking it against the side of the baby carriage a
few months before. The swelling increased very rapidly and at the end of three
weeks had reached the size of an orange. The skin was of purplish hue and
covered with many veins,
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Surgery: Three weeks later the testis was removed by Dr. Murphy and the
wound closed. The pathologist report was “non-malignant.” At the end ol
three weeks a local recurrence developed which grew with great rapidity, until
in a few weeks it had reached the size of the primary growth. A second but
ineffectual attempt was made to remove the recurrence.

Clinical Course: This was [ollowed almost immediately by a second recur-
rence which grew with great rapidity and became [ungating over the distal por-
tion. No enlarged nodes were observed. The patient was relerved to Dr.
William B. Coley and admitted to Memorial Hospital on October 19, 1917.
Physical examination at this time showed a large elliptical tumor about the size
ol two lists, occupying the entire left scrotum, the distal portion being greater
in circumference than the proximal. The distal end was covered by a fungating
mass with an extremely foul discharge. The mass was freely movable and did
not extend up into the inguinal region. The cord was apparently not involved.

Further Surgery: The third operation was performed by Coley on October
19, 1917, under ether anaesthesia. He removed the entire tumor as far as the
external ring. The cord was not enlarged and apparently was not involved.
Enough healthy skin from the other side of the scrotum was found to close the
wound. (For a photograph of the condition just prior to this operation see¢
20, Fig. 1).

Toxin Therapy: Injections were begun the day after this operation, on Oc-
tober 20, 1917, the initial dose being 1/10 minim, increasing daily by 1/8 minim
to the point of producing a febrile reaction of 103°-104°F., with chills some of
which lasted an hour. All the injections were made intramuscularly in the but-
tocks. During the first four months Tracy XI (unfiltered) product was used:
after February 10, 1918 Tracy XI-F (filtrate) was used. The wound healed
promptly, with the exception of the site ol the drainage tubes. At the end of
a month the child returned home where the injections were continued by the
family physician, being given daily at first then every other day. Coley suggested
that the treatment be kept up for a considerable period, but the child felt so
well at the end of six months that the injections were discontinued.

Clinical Course: About 18 months later another nodule the size of a pea
appeared in the region of the scar. This was removed and examined by Ewing,
who reported that it was of the same structure as the one removed by Coley
at the third operation.

Second Cowrse of Toxin Therapy: Injections were then resumed and were
kept up for about 18 months, at first every other day and later once a week.  (60).

Clinical Course: There was no [urther recurrence. The boy's health was
unusually good all during his childhood and adolescence. His mother reported
that in 1924 the two other children had scarlet fever and were very ill for three
weeks, but Robert had such a light case that he did not even go to bed. His
mother added: “He never had any sickness take him very hard, where the other
children would have scarlet fever, mecasles, ete. they would be very sick, and
he would only have the same disease very mildly.” (60).

The patient remained in excellent health and “never had to consult a phy-
sician,” for about 40 vears. His weight gradually increased to 205 pounds, his
height being 5 feet, 11 inches. His father died in 1935 and the patient sup-
ported his mother and a sister thereafter. He was a metal worker. His mother
died in 1964 at 82. The patient married at the age of 48 in 1963. In 1961 he
developed slight cardiac symptoms when shoveling snow. An electrocardiagram
in 1964 showed extensive damage. He was hospitalized for 314 weeks. He re-
mained under care for arteriosclerotic heart disease. He was put on a low calorie
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diet and reduced o 195 pounds, He had anginal syndrome but remained am-
bulatory working [ull time. In September 1967 he felt fine. "This was over 50
years alter onset of the testicular cancer.

CoMmMmEeNT: In regard to this case Coley stated in 1932: “The method of
treatment employed in this case is one that I have used for many years and I
believe it has given a larger number of five-year recoveries than any other
method: ie. immediate surgical removal of the testis and cord as soon as the
diagnosis was made. The operation was immediately supplemented by pro-
longed prophylactic treatment with the toxins of erysipelas and Bacillus prodi-
giosus injected into the buttocks. "This treatment was kept up by the family
physician for a period of from three to six months. The initial dose of 0.5
minim was increased daily by 0.5 to | minim up to the point of producing a
marked reaction (102°-103°F.). After this was obtained, an injection was given
every other day, then one every three days and then once a week.” (22) It is
of interest to note that none of the 20 or more patients treated by orchiectomy
and toxin therapy, appeared 1o have had any functional disturbance of the re-
maining testis, ie. they married and they had normal, healthy children. Note
the above patient’'s markedly increased resistance to infectious diseases of child-
hood. "This may have been induced by the prolonged toxin therapy. (20, 21,
23, b7, 60).
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SERIES B: INOPERABLE TESTICULAR ‘CANCER SUCCESSEFULLY

TREATED BY TOXIN THERAPY: 9 SUCCESSES

THE FIRST FIVE PATIENTS RECEIVED Buxton VI prEPARATION OF Corey ToxINs.

Years Traced
After Onset

(MasoN): Adult, sarcoma testis; surgical removal 1890: metastases o
tongue 4 yrs. later; further surgery refused: August 1894: injections
toxins into tumor following biopsy (examined by W.H. Welch): severe
reactions produced, metastatic growth disappeared comparatively rapid-
Iy: no further evidence of disease: alive and well 1910, 20 yrs.. after
onset. (17, 18, 22, 23). 20

. (NicHorson): E.P.L., age 54 recurrent inoperable spindle cell sarcoma

testis; primary growth removed surgically, recurrence untreated; March

31, 1897, toxins given every other day, good febrile reactions, chills,
complete regression; well and free from disease July 1899; not traced
subsequently. (61). 214

(Rosinson): D.R., age 44; round cell sarcoma rt. testis, recurrent in It.
testis after rt. orchiectomy; another operation strongly advised but
patient refused castration; 1898: toxins aggressively administered, mostly
mto scrotum; complete vegression, no further recurrence; well and free
from disease 1913. (14, 17, 18, 21, 23). 16

(MarTacNe): Age about 60: round cell sarcoma rt. testis, inguinal node

metastases; Ist operation: rt. orchiectomy and excision ol involved nodes

in rt. inguinal region; January 1902: toxins for 1 mo.; did not prevent

recurrence in 3 mos.; toxins resumed, given another mo.; 2nd operation:

It. orchiectomy and excision of further lymph node metastases, histo-

logically of extremely rapid growth; no further evidence recurrence or

melastases, in excellent health many years later. (53, 51). 5
or more

THE NEXT THREE CASES RECEIVED TRACY XI Or XIF prEPARATION OF COLEY TOXINS.

6

~1

. (HerTEL): Age 29, castration, 1904; inguinal node metastases a yr. later;

involved nodes removed at 2nd operation; 2 yrs. later another extensive
recurrence of lymph node metastases; Lennander’s operation performed;
infiltrating nodes extending upwards along iliac vessels; incomplete
removal; January 1908: toxins given 214 mos.; remaining neoplastic tis-
sue entively disappeared; no further metastases; alive and well 1918,
14 yrs, after onset. (16, 18, 21, 23, 37). 14
(SHieLps): Adult; recurrent cancer testis; primary growth removed; re-
currence May 1911; toxins given for recurrence; “absolutely positive
clinical cure”: no further recurrence May 1911, over 3 yrs. after onset.

(18, 69). 3
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Years Traced
After Onset

8. (Tavrser): Age 35; primary cancer testis removed February 19105 well
214 yrs.: abdominal metatases, then supraclavicular node metatases;
both masses increased rapidly in size; seen at Mayo Clinic, family
physician told prognosis was grave, only hope being toxin therapy;
May 24, 1914: toxins given steadily 1 yr.; steady improvement, complete
disappearance both metastatic masses; no further evidence of disease;
died suddenly myocarditis, September 25, 1916. (23, 25, 56, 60). 61/

THE FOLLOWING CASE RECEIVED THE COMMERCIAL PRODUCT, PARKE Davis X1

9. (Roseins): Male, age 55; large tumor rt. testis removed January 7, 1909;
very rapid local recurrence; 2nd operation January 22, 1909; 2nd re-
currence soon apparent; further surgery deemed inadvisable: February
I, 1909: toxins given in or near growth for 3 mos.; very rapid complete
regression; no further recurvence or metastases; alive and well June.
1914 See complete history below for interesting detail as to histology
and response to treatment. (18, 21, 23, 60, 68). 5

Note: In none of the above cases was there any mention of antecedent local
trauma. The diagnosis was confirmed by microscopic examination in
each case.

SERIES B, INOPERABLLE SUCCESSES, DETAILED HISTORIES

DerAaiLEp HISTORIES OF THE FOLLOWING THREE CASES IN SERIES B, INOPERABLE

SUCCESSES ARE GIVEN HERE:

CASE 4: Round cell sarcoma of the right testis, with metastases to the left groin
and recurrence in the left testis. The recurrence and metastases were
ol extremely rapid growth, the pathologist reported.

Previous History: V., male, age 60, of Brussels, Belgium. The family and
early personal history are not recorded.

Surgery: The patient had two operations by Dr. Van Engelen, Chief of
Service at the Hopital St. Pierre in Brussels. The right testis was removed and
several metastatic lymph nodes were excised from the groin.

Toxin Thevapy (Buxton VI formula made by Matagne himself.): Be-
ginning in January 1902 injections were given for on¢ month by Dr. J.H.J.
Matagne, lollowing the sccond operation, in order to prevent further metastases.
The details of technic were not recorded in this case, but elsewhere Matagne
stated that if a tumor was not accessible (or not present — i.e., after operation)
he made subcutaneous injections, and that these required much larger doses
than intratumoral injections. The [irst injection usually induced an erysipela-
tous-like plaque which disappeared in a couple ol days. For subcutaneous in-
jections he began with a dose of 10 ¢g., which was rapidly increased to 15 and
20 ¢g. or more, so as to produce lebrile reactions of 38°C. or more. He noted
that febrile reactions were less common and less marked with the subcutaneous
injections than when intratumoral injections were given.

Clinical Course: Three months later the patient had a recurrence in the
left testis.

Further Toxin Therapy: Injections were resumed at once, in late May 1902,
and were given for another month.
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Further Surgery: The left testis was removed on June 27, 1902, together
with further lymph node metastases in the groin. These were examined micro-
scopically.

Clinical Cowse: The patient was presented before the Société Médico-
Chirurgicale du Brabant early in 1905, with no evidence of further recurrence
or abdominal metastases, in excellent general health. This was over three years
after onset. In 1953 Matagne cited this case stating he had been traced well
“many years.” (55)

ComMENT: Matagne reiterated that the results with toxin therapy are
less satisfactory when they are given postoperatively than when they are given
before operation, citing, the above case and a case of mammary cancer (54).
However, he said that two other cases in which the toxins were given following
operation had remained free [rom recurrence, an osteosarcoma ol the knee,
and a sarcoma ol the axilla.

It is ol interest to note that in all the cases treated prior to operation,
Matagne made intratumoral injections and caused marked febrile reactions
and chills, while in patients given postoperative therapy the subcutaneous route
was used, which elicited much less marked or regular reactions.

Matagne continued to use these toxins and in 1913 he wrote Coley that
for the previous 18 years he had consistently used them prior to operation,
and that this procedure had given him a “percentage of cures much higher
than ordinary surgical treatment alone.” (23) He appears to have been the
only surgeon here or abroad to have advocated pre-operative treatment as a
routine method. (54, 55).

CASE 5: Recurrent round cell sarcoma of the testis of extreme malignancy with
enlargement ol the deep iliac nodes, confirmed by microscopic ex-
amination.

Previous History: E.O.T., male, age 16. There was no family or previous
person: al history ol tuberculosis or un(w.al disease. In December 1905 the
patient {le\clopul a tumor of the testis, which increased rapidly in size.

Surgery: Orchiectomy was performed on February 25, 1906, about 214
months after onset. Dr. William B. Coley was [first consulted on March 23,
1906, at which time there was a small lump the size of a hazel nut in the groin,
with enlargement of the deep iliac lymph nodes.

Toxin Therapy (Buxton VI): Injections were begun at once and were con-
tinued three times a week for seven months, fairly good febrile reactions being
obtained. The recurrent tumors disappeared and the patient made a complete
recovery.

Clinical Course: He was examined periodically by Coley until May 1914,
eight years after treatment, at which time he remained well and free from fur-
ther recurrence or metastases. (22, 35). .
CASE 6: Twice-recurrent inoperable sarcoma of the testis, with metastases to the

iliac and retroperitoneal lymph nodes confirmed by microscopic ex-
xamination.

Previous History: Male, age 29. The family and ecarly history were not
recorded.

Surgery: Castration was performed in 1904 for sarcoma of the testis.

A year later metastases were observed in the inguinal lymph nodes, which were
removed. Two years later there was another extensive recurrence in the same
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region. Lennander’s operation was performed, which revealed infiltrated nodes
extending upwards along the iliac vessels. These could not all be removed sur-
gically, The expected femoral thrombosis did not occur,

Toxin Thevapy (Tracy X1): In the hope ol destroying the nu:;)l istic tissue
which was left behind, Hertel, of Copenhagen, Denmark, began injections ol
the toxins in January 1908, following this third operation. He gave doses of
from 3 to 20 cgm. The wound ]1('.1!(-(1 within a month alter the operation, and
on March 20, 1908 the patient was discharged well, the involvement having en-
tirely disappeared.

Clinical Course: He was presented before the Koege Medical Society in
November 1908, without evidence ol disease. He remained well and free trom
further recurrence when last traced ten years alter treatment.

Comment: Hertel reported another case ol inoperable recurrent tumor
ol the testis treated by the toxins and he stated that he considered the outcome
highly enc om.lgm;_, for the use of this method and that he would feel nl)llgui
to use the toxins in all cases which came under his care. In u)mmcnlmg on
Hertel's experience with toxin therapy, Coley stated in 1923: “If results like
these, not only in my own series of cases but confirmed by other observers, can
be obtained by the use of the toxins, it would seem more rational and logical
to advise a thorough course ol toxin treatment as a prophylactic immediately
alter operation (i.e. orchiectomy) rather than subjecting all cases to the grave
operation of extensive dissection of the abdominal glands.” (16, 18, 21, 28, 37).

CASE 9: Twice recurrent inoperable sarcoma ol the testis, confirmed by nmicro-
scopic examination alter the operation on January 7, 1909 by Dr. Carl
S. Oakman and one other pathologist. For detailed report see below.

Previous H:ﬂ\'.’ru\ Male, age 55. The ]J.ll.lL‘!H.‘s wile had tuberculosis and
two sons died ol it. The patient’s general health had been good. For 20 years
he had noted an enlargement of the right testis. Whether this was due to hy-
drocele or not was unknown. About a year prior to consulting Dr. Frederick W.
Robbins of Detroit, the tunica vaginalis was tapped and a large quantity of
serum was withdrawn, leaving an infiltration in the testis or epididymis. Several
times thereafter tapping was resorted to by Dr. Stanley G. Miner, the last
time a few weeks before being relerred to Robbins, when bloody Huid was
obtained.  Thercalter a very rapid increase in the size of the testis was noted.
At examination, January 6, 1909, a smooth oval tumor was found in the right
scrotal sac, 20 ¢m. long, from which a much thickened cord passed through
the inguinal canal. The upper portion of the tumor seemed hard, the lower
third elastic. A provisional diagnosis of sarcoma was made and immediate oper-
ation advised.

Concurvent Infection: At this time the temperature was 100°F, and the
pulse 96, indicating probably septic absorption.

Surgery: On January 7, 1909, Robbins operated, removing the testis and
cord high up in the ring. At the bottom of the sac there was an ounce of clear
serum and a testis which on section looked quite normal, but the main body
ol the tumor seemed to have its origin and growth in the head of the epididymis.
It was [irm outside with about hall an ounce of dirty necrotic fluid in the
center. The pathologist reported: “Marked hyperplasia of muscular coats with
plentiful round-cell infiltration, not malignant.” The next day the temperature
was 100.6°F and on January 11, it was 99.8°F. There was fullness in the region
of the cord which Robbins thought was probably due to infection. An ice bag
wits applied. On January 14, 1909, he “worked a director down into the scrotum
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which, while healing nicely on the surface, was not right.” The temperature
had gone down to normal, and Robbins considered that the condition might be
due to a hematoma, but only a lew drops of bloody [luid were evacuated.

On January 20. McGraw saw the patient in consultation. Robbins report-
ed: “We felt that we had to deal with a very malignant neoplasm which, now
only 13 days alter the first operation, had developed a firm growth as large
as one’s fist, seemingly three large masses lused together, one growing from the
stump of the cord and two masses from the side of the cleaned-out scrotal sac.”
On January 22, 1909 Robbins again operated, in the presence ol Miner, at St
Mary's Hospital, removing the scrotal skin on the right side, Irecing the cord
well up within the abdominal ring and keeping well without the new growth.
The lnlholo(usl reported: “Greater part of section shows a degenerative process.
Small areas ol large round sarcomatous cells are not infrequent.  Vessel walls are
malformed and thickened.” ‘The specimens were also submitted to Dr. Carl
Qakman who reported: “There is very little tissue characteristic of testis in any
part of specimen: a few sections show some faintly stained seminiferous tubules,
but they are ill defined, atrophic and in the midst ol necrotic tissue; the larger
part of the specimen shows a diffuse growth, of mesoblastic type, very irregular
in its disposition; the cellular elements are fusiform, and fibrillary or br anching,
with considerable intercellular matrix, giving it a myxomatous character.
Several degenerating arcas show pronounced mucoid deposit, staining deeply
with hematoxylin. There are many aggregations of small round cells, especially
around the blood vessels. The vascularity is not marked, and much of the blood
supply is primitive in character. There are many areas ol hemorrhage in all
stages of retrogressive change. Occasional bundles of smooth muscle are seen,
mostly rather hyaline in appearance. There is widespread necrosis, in all stages,
as a result of pressure of deficient vascularity. The tumor appcars to be of the
myxosarcomatous variety.” The report on the recurrent metastatic tumor in the
groin was as follows: ““I'he most conspicuous feature of the material is hemor-
rhagic and fibrinous exudate in various stages of degeneration. The small por-
tions which show recognizable tissue consist of closely packed thin fusiform
cells, arranged in interlacing bundles; these in some places resemble smooth
muscle, and in others connective tissue; there is widespread necrosis and hyaline
change, and poor blood supply, with numerous areas of pigmentation, evidently
hematogenous. The excised portion includes a little striated muscle, which
shows hyaline change and round cell infiltration. In the fleshier parts of the
mass there are masses of round cells which appear sarcomatous in nature.” The
patient did well, the temperature remained normal, but on the fifth day there
was an undoubted recurrence within the scrotum and canal.  Robbins reported:
“You could sce the increase in size every day.”

Toxin Therapy (Parke Davis XI1I): Believing that further surgical proce-
dures would offer no hope of controlling the disease, Robbins began the in-
jections of Coley’s toxins on January 23, 1909. The initial dose was 0. 25 minim
injected near the swelling, which caused a slight febrile reaction six hours later
(I(){l°l .- Injections were continued daily in lhc vicinity of the growth, increas-
ing the dose gradually to a maximum of 5 minims (while in the hospital). The
first marked reaction occurred after the third dose (103. 6°F.) and a chill lasting
24 minutes. The second marked reaction occurred on February 7, 1909 alter
a dose of 4 minims: (104°F., pulse 118, chill lasting 45 minutes). Robbins re-
ported at this time: “For the last four days there has certainly been no increase
in tumor growth and there is a well-marked feeling on the part of all observers
that perhaps the growth is beginning to disappear.” On February 11, a dose
of 4 minims was injected into the tumor, causing a febrile reaction of 102°F.
The next day the same intratumoral dose caused a reaction of 103.6°F. Robbins
reported:  “The patient gradually improved and left the hospital February 17.

17



At that time improvement was marked. The case was a spectacular one. The
rapid growth of the tumor was so unusual and the melting away of the growth
so marked that some of those watching the progress of the case were willing to
doubt its malignancy. However, the linal report of the pathologist, Dr. Carl
Oakman, to whom the specimens were submitted, seemed to show conclusively
that we have wreated a case ol sarcoma with the Coley [luid and that at the
present writing the patient is perfectly well.”  The injections were continued
alter the patient left the hospital twice a week through April, a total duration
ol three months (about 42 injections). On April 5, 1909, Robbins reported to
Dr. William B. Coley, and added: “He has gained 40 pounds, looks the picture
ol health and no sign of recurrence can be seen or [elt. I have never seen so
rapid a recurrence nor have we had here so marked an effect from the Coley
fluid.”  He later stated that the regression was so rapid that “from day to day
we were greatly astonished to see the tumor melting away.”

Clinical Course: The patient remained well and free from recurrence in
June 1914, over five years after treatment. Apparently Coley believed that this
])(ili(‘llt ultimately died of nephritis (18, p. 56-57). However, Robbins did not
corroborate this when contacted in 19143 (60).

In discussing Hinman's paper on the radical surgical treatment of cancer
of the testis, Robbins stated in 1914: “I wondered while I listened to Hinman's
paper il he had entirely forgotten the work of Coley in connection with his
toxins in these cases.” (38) He then gave a briel outline of the case reported
above and in conclusion stated: “We should not forget that there are such
cases as I have had and as Coley has reported, which are wonderfully helped
and probably cured by these injections.”  (18; 21; 23; 38, p. 2014-2015; 60; 68).



SERIES C: INOPERABLE TESTICULAR CANCER FAILURES: 17 CASES

(=1

TuE First THREE PaTients Received THE Buxton VI PREPARATION

Period of
Suwrvival

(W. B. Corey) : C.M., age 28; rt, recurrent round cell sarcoma testis,
onset 1 yr. after trauma; at Ist believed to be hydrocele; tapped without
result; December 10, 1898: castration when tumor was 714 ¢m. in circum-
ference; abdominal metastases apparent 4 mos. later; April 30, 1899:
toxins in small doses, no chills or Lebrile reactions from Ist 15 doses, but
abdominal growth decreased decidedly, geneval health improved: toxins
continued intermittently for 6 mos.; \hmlI\ alter injections were stopped
growth increased, metastases to spine, death about 6 mos. later, over
2 yrs. after onset. (13, 18, 50), 2 yrs.

(W. B. Corey): F.T. H., age 28; round cell sarcoma It. testis; left
orchiectomy 1 yr. alter onset, well 2 yrs.; then “lumbago™ due to meta-
stases iliac region, severe pain, It, leg greatly swollen for 7 mos.; July 16,
1900: 19 injections toxins in sms: |Il (|l)'>(_‘5 in Ist 30 days little or no febrile

reaction; marked tmprovement at fust, later no ({,frf! toxins given 5
mos.; death about 6 mos. alter last injection, 514 yrs. after onset
(13, 18, 56). 514 yrs.
(W. B. CoLey) : A. H., age 46; onset 1894, tumor of slow gm\\lh in
rt. testis (12 yrs. (lt:l’m(m) by 1903 testis was twice normal size and
hard; dev LI()]JL(I lump in groin and nocturnal pain; operation June 4,
1904; testis and alfected nodes removed; metastases 16 mos. later, entire
rt. groin and abdomen involved; toxins for 12 days, no marked reactions;
marked h'm{mmn’ improvement; b x-ray treatments also given; death

March 31, 1907 about 9 mos. after last injection, 13 yrs. after onset.
(18, 5, GO) : 13 yrs.

THE NEXT SEVEN PATIENTS RECEIVED THE TRACY X1 OR I' PREPARATION

(ScHooNoveRr) : S. C., age 49; cancer left testis; left orchiectomy, July
1906; metastases in 2 mos. (groin, iliac, abdominal nodes) ; enormous
swelling leg, thigh; edema decreased almost tmmediately alter toxins
were begun, almost disappeared in 11 mos.; about 200 doses toxins
given in 15 mos.; disease later recunrred: death ]u]\ 1909, about 15 mos.
alter final injection, over 3 yrs. alter onset. (18, 21/ 3 yrs.

(HERTEL) :  Age 38, primary tumor ol testis removed surgically; few
mos. later extensive inoperable abdominal metastases present; 1908:
toxins caused softening, fluctuation of nodules; patient weakened
steadily, developed ileus, died; autopsy showed single retroperitoneal
cyst; no trace of disease elsewhere. (11, 18, 37). over

1 yr.
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11.

20

Period of
Survival

(W. B. CorLey): S.S., age 48; large round cell sarcoma It. testis; Sep-
tember 1909: lt. orchiectomy few mos. after onset; large retroperitoneal
metastases It. hypondriac and lumbar regions, nodes in both groins also
enlarged; marked weight loss, pain, general lassitude; February 19105
toxins given intramuscularly, gluteal region, continued 4 mos., 5-6 times
wklv.; sieady, slow but complete vegression metastatic growth size of fist;
further toxins in August (inguinal nodes were still enlarged) ; no evi-
dence disease September [1910; as precaution against recurrence toxins
resumed September 7, 1910-55 doses in buttocks in 107 days; general
health improved; biopsy of inguinal node November 3, 1910, showed no
evidence of malignancy; mo. after injections were stopped, pain, weak-
ness, distension; large mass in It. kidney region; toxins resumed January
23, 1911; 7 in 16 days, only moderate reactions; tumor began to regress
s;(ow.’y patient was disch: nued from hospital February 10, 1911 for
disobeying rules”; end result unknown: no death record found.
1911-1946. (15, 16, 17, 56). unknown

(W. B. Corey): W. E. G, age 32; cancer It testis; It. orchiectomy
July at Mayo Clinic, 6 mos after onset; 2-5 wks. later symptoms abdom-
inal metastases apparent; mass size child’s head; September 1916: toxins
given briefly (no details) , little effect noted; disease progressed rapidly,
death 9 mos. alter onset. (11, 16). 9 mos.
(W. B. Corey): J. L. F., age 44; cancer rt. testis, rt. orchiectomy
January 1911, 6 mos. alter onset; laparotomy February 1913 (incomplete
removal m\nl\ul nodes) ; February 26, 1913: toxins unr(:\'unnusI} small
doses, mild reactions, some .shua"u‘ temporary improvement; disease
progressed, death 3 yrs. after onset. (15, 56). 3 yrs.

(GranT) : L. W, age 37, onset April 1913: rt. ectopic testis; December
6, 1913, exploratory operation revealed enormous growth involving
bladder, also metastatic enlargements at base of bladder, edema of
lower extremities; prognosis regarded as about 90 days; 3 days later
toxins begun; little effect from + whks. of Parke Davis XII; marked de-
crease following use of Tracy XI; when dose or [requency was decreased,
growth increased; 14 x-ray treatments also given, causing fibrosis, hard-
ening; remains of growth removed surgi("nl]v' toxins continued by
patient’s wilte; complete vecovery; gained 37 lbs., well 3 yrs.; recurrence
in g.isnmnlutnml tract, causing nbsuucuon, no further toxins, died
over 5 yrs. after onset. (18, 23, 33, 75). 5 yrs.

(W. B. Corey): D. M, age 19; recurrent embryonal carcinoma testis;
onset followed severe trauma; December 20, 1916: diseased testis removal
surgically in Detroit under local anesthesia; some suppuration there-
after; toxins begun 5 wks. after operation for retroperitoneal lymph
node metastases (rt. axillary and cervical nodes also palpable) ; 18 small
doses in 45 days intramuscularly; marked reactions; also 8 x-ray treat-
ments begun during toxin therapy (severe radiation sickness at times) ;
no effect; except nodes slightly more movable at times; death from inan-
ition March 11, 1916, about 1 yr. after onset. (25, 56). I yr.
THE FOLLOWING SEVEN CASES RECEIVED THE COMMERCIAL PRODUCTS, PARKE
Davis XII axp XIII,

(W. B. Corey): S. C,, age 38; cancer It testis; 1t. orchiectomy July
1907, 13 mos. after onset; metastatic mass in abdomen 15 ¢m. in diam-
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eter; October 10, 1907: 30 injections toxins in 77 days intramuscularly
remote from tumor area; reactions 101° to 104°F: temporary improve-
ment; death 22 mos. alter onset. (25, 56), 22 mos.

(HarMER) : S, G, age 40: tumor involved lt, testis, epididymis, cord,
infiltrating abdominal muscles; involved testis was 6-8 times normal
size; September 9, 1910: incomplete removal 2-3 mos. after onset: Sep-
tember 13, 1910: toxins in O.P.D. for 3 wks.; little or no reactions,
no effect; rapid recurrence, death about 6 mos. after onset. (25, 35,
15) 6 mos.

(W. B. Corey): S.S. S, age 42: primary in rt. testis; rt. orchiectomy
September 10, 1904; recurrent nodule excised March 1906; well 12 yrs.;
then metastases involving deep nodes along spine; exploratory ld])dt-
otomy, Mayo Clinic; x-ray, radium, considerable temporary regression,
then increase in size; developed mass in It supraclavicular region July
22, 1919; 17 doses toxins in lIst mo. (Tracy XI), moderate 1‘(1([5011‘;'
di\.o radium pack; fr)mph' e regression both metastatic masses; further
radium; further toxins, continued $ yrs.  (Parke Davis XIII) ; m excel-
lent health. No evidence of discase 1924 life insurance examination
negative except for slight albuminuria for which he went on rigid diet,
liquids, no proteins, took “Statford Water,” strong purgatives, upset his
digestion. Although no evidence of recurrence or further metastases
were present, further radium therapy was given 1924-1926; symptoms
recurred 1926: node in supraclavicular region. nodes in thoraco-lumbar
juncture; toxins not resumed; disease not controlled by further radi-
ation: death 23 yrs. after onset, 814yrs. after toxins begun. (21, 28,
56, 60). 23 yrs.

(Root) : R.S., age 25; embryonal carcinoma rt. testis fnllmnnp; injury
March 1928; rt. orchiectomy June 23, 1923; recurrence in scrotum July
25, 1923: radium pack over R.L.Q.; August 26, 1923: toxins intramuscu-
larly thrice wkly., rarely any veaction; felt fairly well about 2 wmos.;
then had 1 very severe reaction; toxins stopped for 3 wks.; metastases
developed; death December 18, 1955, over 214 yrs. after onset. (23,
56, 60) . 21/, yrs.

(Conn) : C. R, age 32; malignant teratoma lIt. testis; It. orchiectomy
by another surgecon January 1925; meastases to lumbar lymph nodes,
lost 25 lbs., nausea, vomiting, partial obstruction due to extrinsic
pressure: October 21, 1925; exploratory laparotomy; 5400 mch. radium;
November 2, 1925 toxins, no marked reactions; patient lived 2 yrs.
with known metastases during which time apparently as a result of
treatment he showed marked regressions in the size of the mass; at no
time did he present edema or ascites: later sternoclavicular and medi-
astinal metastases, death over 2 yrs. alter onset. (10). 2 yrs.
(GrrreN & Kavrrmax): G W. M., age 29; malignant teratoma It
testis; onset December 1927; castration May 1928; developed severe pain
in abdomen; deep x-ray caused no improvement in pain; toxins intra-
venously every 2nd or 3rd day; pain decreased, generval condition im-
proved, gained weight; severe pain returned, not benefited further;
death about 6 yrs. after onset.  (23). 6 yrs.

(W. B. Corey): D. F., age 34; inoperable metastatic carcinoma retro-
peritoneal nodes, primary in testis; onset December 1928; It. orchiectomy
and excision tumor in rt. epididymis, February 14, 1929; well until



shortly after tonsillectomy April 1, 1930; 16 radium pack treatments
totaling 120,000 mch. October 1930; toxins intramuscularly and intra-
venously, some good reactions; mass in left upper abdomen regressed,
patient gained 20 lbs., remained in excellent condition 18 mos., then
mediastinal metastases; further radium, 15,640 mch., 16 x-ray treat-
ments, complete regression, appeared clinically free ,"mm disease July
1932; further ll(lldll(lll 50])1cmbu 1932; disease no longer controlled,
death 214 yrs. after onset. (23, 56, 60) . 21/ yrs.

Note, The following cases had antecedent local trauma prior to onset:
Cases I (fall on bicyele), 2 (much horse-back riding), 4 (I 4 years before)
10 (severe kick in groin), 13 and 14 (strain). Cases 3, 9, 10, 11, 14, 15
and 16 had x-ray or radium therapy before or during Lumn therapy.

SERIES C, INOPERABLE FAILURES, DETAILED HISTORIES

DETAILED HISTORIES OF THE FOLLOWING THREE CASES APPEAR TO BE OF
SPECIAL INTEREST.

CASE 6: Inoperable recurrent large round cell sarcoma of the left testis, con-
firmed by microscopic examination by Dr. F. S. Mandelbaum, Path-
ologist of Mount Sinai Hospital, New York,

Previous History: S. S., male, age 16, Russian laborer. The family history
was negative, and there was no history of antecedent local trauma. Onset, in
June 1909, the left testis became enlarged, hard and painful.

Surgery: The patient was operated upon at Mt. Sinai Hospital in Sep-
tember 1909, a left orchiec tomy being performed by Berg.

Clinical Cowrse: About six months later, he began having considerable
intermittent pain in the left side of the abdomen and around the left kidney,
which was worse at night. There was no pain on defecation or urination, nor
was there any marked loss of weight but there was a feeling of general lassi-
tude. The bowels were regular, but the appetite was poor, and “it was painful
to overload the stomach.” The pain gradually became more severe and sub-
sequently a large tumor developed in the left hypochondriac and lumbar
regions. The patient was referred to Dr. William B. Coley in May 1910, at
which time the lymph nodes in both groins were enlarged. Palpation of the
abdomen showed an indelinite mass about the size of a [ist to the left and
slightly below the umbilicus, apparently originating in the retroperitoneal lymph
nodes.

Toxin Therapy (Tracy XI): Injections were begun in February 1910, the
initial dose being 0.5 minim. The dose was increased to the point of producing
moderately severe reactions (102°-103°F.) which occurred following doses of
7 to 8 minims given intramuscularly in the gluteal region. There was gradual
diminution in the size of the tumor under toxin therapy, which was continued
five or six times a week for about four months. The patient was then allowed
to go home for a few weeks. He was readmitted to Memorial Hospital on
August 9, 1910.  Physical examination showed that the intra-abdominal tumor
had apparently entirely regressed, but the inguinal nodes on both sides were
still enlarged. The injections were resumed on August 11, 1910 and during
the next 14 davs 12 were given intramuscularly in lhe buttocks, only one of
which caused any marked reaction, (104°F. and a chill, on August 25). The
dose was increased very slightly to a maximum of 3 minims. The patient was
discharged on August 29, 1910. The general health improved and a careful
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examination early in September showed no evidence of tumor in the abdomen.
As a precaution against further recurrence the toxins were resumed on Septem-
ber 7, 1910, and during the next 107 days, 55 intramuscular injections were
given in the buttocks, in doses ranging from 0.5 to 7 minims, using both the
filtered and unfiltered preparations (Type X1 and XI F). The [inal injection
was given on December 235, 1910. On six occasions the temperature rose Lo
100°-101°F., the maximum being 102°F, on October 14, following a dose of
5 minims. However, the injections usually caused no reactions. There were
moderate chills, lasting 10 to 30 minutes on ten occasions. The general health
improved and a careful examination about November 1, 1910, revealed no
evidence of tumor in the abdomen, although the inguinal nodes on both sides
were still enlarged. On November 3, 1910, (ul(\ removed two very small nodes
on either side of the groin under anesthesia. These were examined by Dr.
William C. Clark, who reported: “Simple hyperplasia, no trace of sarcoma.”
Under ether examination at this time, no trace of the abdominal tumor could
be felt. On November 23, 1910, the patient was presented before the New York
Surgical Society, at which time Coley stated 1t was the only case of a malignant
tumor of the testis recurrent in the abdomen, in which he personally had observed
a complete regression. He had, however, up to that time, had four cases of
malignant tumors ol the testis in which he had used toxins following simple
orchiectomy, as a means of preventing recurrence, and that those patients had
remained well over three years, but that he had never cured a case by operation
alone.

Clinical Couwrse: The patient was discharged on December 27, 1910. He
was readmitted on January 23, 1911, a month alter the injections were stopped,
because he felt weaker and had pain over the left Kidney, and occasional eramps
in the abdomen. There was no indigestion and no blood in the stools but
there was constipation. He was fairly well nourished, weighing 123 pounds.
Examination on readmission showed a “pot-bellied,” distended abdomen, with
dullness over the entire left side, and tympanites on the right side. There was
a large mass in the region of the lelt kKidney.

Final Cowrse of Toxin Therapy: Injections were resumed on January 3,
1911, and during the next 16 days, seven were given in doses of | to 5 minims.
These caused only two marked reactions, with chills lasting 20 and 30 minutes
respectively. The tumor mass began to regress slowly.

Clinical Course:  Unlortunately, the patient had to be discharged on Feb-
ruary 10, 1911, “for disobeying the rules of the hospital.” He was not traced
qub‘icqm‘nl})' In an attempt to trace him in 1946, no record of death was found
in the Bureau of Vital Statistics, 1911-1946. However, it seemed best to include
him among the failures, since the disease was still present when he was lost
to follow up. (15, 16, 17, 56) . 3
CASE 9:  TInoperable cancer of the right ectopic testis, confirmed by micro-

scopic examination by Dr. R. C. Whitman, pathologist of the University
of Colorado School of Medicine, who stated: “A typical round-cell
sarcoma of the testis, . . . that is, certain ]mrlir)m show a l}'])i('ill
sarcomatous structure while others have some appearance of the usual
-arcinoma.”  (For microphotos of these as well as the gross specimen,
see 33) .

Previous History: 1. W., male, age 37, of Radclilf, Colorado. The patient
was married, and was the [foreman of a copper mine.  He had always had a right
undescended testis.  This caused no discomlort or inconvenience until April
1918, when moderate discomfort developed in the lower abdomen with dull



pain and “gastric indigestion.” He consulted Dr. W. W. Grant of Denver,
Colorado, in November 1913, who found a large abdominal tumor extending
aboye the umbilicus and filling the lower abdomen. The superficial veins
of the abdomen were conspicuous. The growth appeared to have a fixed point
in the pelvis and admitted of but slight motion laterally. More [requent mic-
turition was believed due to pressure on the bladder. Grant made a diagnosis
of cancer ol the undescended testis.

Surgery:  An exploratory operation was performed on December 6, 19135,
at St. Luke’s Hospital. A large, solid, vascular tumor was found, with few
adhesions to the omentum or intestines. The cornu of the right fundus of
the tumor revealed a nodule the size of a hickory nut. The bladder was
pressed down and partially invelved in the growth and could neither be seen
nor felt. Posterior to the tumor there appeared to be about six nodules or
enlarged lymph nodes connected with the growth at the base of the bladder.
An aspirating necdle was inserted into the middle of the tumor and no fluid
was withdrawn. With pressure around the puncture a little grayish brain-like
substance escaped. As the condition was inoperable the wound was closed.
At this time there was edema of the lower extremities and the prognosis was
regarded as about 90 days.

Toxin Thevapy:  (Parke Davis XII and Tracy XI) Grant wrote to Dr.
Martha Tracy for the Tracy XI toxins, but as sometimes occurred, the supply
was temporarily exhausted and the fist bottle sent was the Parke Davis XII.
(75)  Injections were begun three days after the exploratory operation, on
December 9, 1913, and were given three times a week, commencing with 0.5
minim and increasing the dose rapidly until a febrile reaction of 102°-103°F.
was reached, They were given intramuscularly, chiclly in the loins or gluteal
region. At the end of a month there was scarcely a perceptible change in the
growth but there was no increase. However, at the end of seven weeks there
was a manifest decrease in size. (33) Beginning about February 1, 1914, the
Tracy X1 product was used, the initial dose being 2 minims, increasing 2 min-
ims al ecach injection. On February 4, 1914, Grant wrote to Coley that the
growth had reduced one-half.

Radiations: In February 1914 the patient was also given a few x-ray
treatments by Dr. S, B. Childs. On February 23, 1914, he returned home and
resumed his duties at the copper mine.

Further Toxin Thevapy:  Grant taught the patient’s wile to give the in-
jections, and so they were continued steadily about three times a week in doses
of 8 minims, with two intervals of rest, for 11 months. Grant stated: "It seems
remarkable that even a naturally vigorous and healthy young man could work
with hardly the loss of a day under such conditions but it was made possible
in this way. He went olf duty every afternoon at four o'clock, and as soon
as he reached home his wife gave him the injection. Immediately he went to
bed. Usually he had a chill followed promptly by a rise in temperature which
not infrequently reached 104°F. and occasionally a little higher. In two hours
the temperature began to decline at a rapid rate. He was then given a dose of
quinine and liquid food. He slept very well the latter part of the night and
by morning was ready for breakfast and work.” (33) During the first 11
months of treatment the patient received more than 100 injections, the maxi-
mum dose being I8 minims. Grant added: “The toxins were continued laith-
fully and persistently because the growth was steadily diminishing in size and I
hoped it would reach a point where it would be successfully removed.”  (33)
Apparently in late March 1914 Coley advised reducing the dose to 8 minims,
or just sufficient to produce a temperature of 101° to 102°F, (instead of
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103% to 104°FE)) Grant wrote on April 8 1914: “Wouldn't the effect upon
the tumor be more decided with the larger dose, and so long as the kidnevs
aren't affected wouldn’t it be better to use the larger dose for a week or two
at a time and then reduce it.” (Grant appears to have been correct.) In a
letter to Coley he stated:  “In April 1914 the injections were discontinued for
three weeks that I might observe the effect. I examined the patient at the
beginning and at the end of this period and could not lail to observe, as did
the patient and his wife, an increase in the size of the growth. The toxin was
resumed and soon the tumor decreased in size. In August 1914 the toxin was
again discontinued with intention of an early operation, the tumor being much
smaller. In ten days the tumor was perceptibly larger. The patient came to
Denver and I verified the fact. The toxins were immediately resumed with
prompt arrest in the increase of the growth.” (23)

“On September 24 the patient called me on the phone and stated that
one leg was swelling. On October 30 he came to Denver.  Both legs were
involved from the thighs to the leet, due to lateral pressurc ol the tumor on
the iliac vessels. The patient was put to bed and his legs bandaged. 1 now
injected the toxins myself into the tumor to the depth of two inches. The
reactions were much more severe and profound and I found it necessary to
reduce the dose to 50 per cent of that usually given . . . showing a more rapid
and more extensive distribution of the toxins into the system when injected
into the tumor. This was continued twice a week [or [ive weeks and during
most of this time the patient was confined to bed on account of the weight
and discomfort of his legs in walking. The swelling of the legs rapidly dis-
appeared and the tumor slowly decreased in size.” The febrile reactions at this
time were 103°-104°F. The injections were continued until January 30, 1915,
a total duration of 13 months for the [first course of treatment, with intervals
of rest.

Further Radiation: Alter December 6, 1914, he was given another series
of x-ray treatments by Childs: “13 ordinary gas-tube treatments, and one Cool-
idge tube treatment in January 1915. Grant stated that during the year 1914
under toxin therapy the tumor appeared to become harder and more circum-
scribed on palpation. Xeay therapy appeared to have the same effect.

Surgery:  On January 30, 1915 Grant removed the remains of the growth
completely. He stated that it presented a different appearance from that at
exploratory operation 13 months before. The tumor was still quite large, but
was now quite uniform and regular in outline, filling almost the entire hypo-
gastrium. The projecting nodular appearance at the fundus had disappeared.
The adhesions which had formed since the previous operation had obliterated
the peritoneum. The growth was surrounded by a thick capsule of connective
and fibrous tissue, and adhesions to the omentum and colon were extensive,
due Grant believed to the radiation. The bladder, though adherent, was not
involved. Grant stated: *“The inlerior hall of the transverse colon was buried
by adhesions to the fundus of the tumor. Its safe dissection without damage
to the intestine was the most difficult part of the operation. With the hand
beneath the outer capsule I shelled out the tumor leaving the iliac vessels, on
the right side especially, freely exposed. No lumbar glands were enlarged nor
were any discovered about the base of the bladder. (These had apparently
been involved 135 months before, prior to toxin therapy). The testicle was
plainly observed in the center of the tumor, but soft and in a degenerated
condition, while the rest of the growth had the usual consistency and appear-
ance of encephaloid sarcoma. The large cavity left at the base and sides bled
quite freely and it was necessary to pack it with gauze for 48 hours. Neces-
sarily such a wound would heal slowly, and fortunately adhesive ileus did not
occur.” The postoperative course was uneventful. In five weeks the patient
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was able to return to his work at the mine. Before he left Denver, Grant
injected bismuth paste into the fustula to complete the healing. The patient
slowly gained weight.

Further Toxin Therapy: Shortly after this operation the injections were
resumed and were continued by the patient’s wife two or three times a week,
until June 24, 1915.

Concuryent Infection: In June 1915 the patient had a local infection of
the fistula which still extended to the full depth of the wound. There was
some temperature and headache and local swellings of the abdominal wall and
the lymph nodes in the groin were slightly enlarged, suggesting metastases. The
patient returned to Grant who washed out the paste and pus with a dilute
solution of hydrogen peroxide. The temperature was normal in 36 hours. The
wound was irrigated daily for ten days.

Further Radiation: A third brief course of x-ray therapy was given from
June 29 to July 5, 1915, using the Coolidge tube.

Further Toxin Therapy: Improvement was continuous and the patient
gained 37 pounds in two months. All local indications of the disease disap-
peared in a short time. Injecions were continued through July 1915, a total
ol 18 months, with intervals of rest.

Clinical Course: Grant reported this case in 1916 and stated that the
patient’s health appeared to be normal. His weight was 175 pounds, a gain
of 36 pounds, his height was 5 feet 614 inches. He remained well unul 1918,
when metastases apparently developed in the gastro-intestinal tract causing
obstruction.  No [urther treatment was tried. Death occurred in the summer
of 1918, over five years after onset.

Comment: In the letter in which he reported this patient’s death to
Coley, Dr. Leonard Freeman stated that he did not believe the toxins had
had a fair trial in this case due to the fact that the patient did not live in Denver,
and the injections were given “in a desultory manner.” (23) In another
letter Grant commented on “one very interesting phase of the case: the rapid
growth as soon as the toxins were discontinued even for a short time.” He
believed that the only influence that resulted from the radiation in this case
was “to produce some hardening and thickening of the tissues and capsule
surrounding the growth.” He added: "I feel conlident that the profession
has never given the treatment a fair trial, or more cases would probably have
been reported cured.”  (23)

In analyzing this case it should be emphasized that for the first six wecks
the much less potent commercial preparation (Parke Davis XII) was adminis-
tered, without much improvement being noted. that sufficient radiation was
used to produce marked tissue changes surrounding the tumor, and to appar-
ently lessen the regencrative powers of the tissues, so that the fistula did not
heal for a year. In spite of these factors, the result obtained was significant,
as the patient lived [five vears instead of three months,

In treating such cases in the future, some of the initial injections should
be made into the tumor or its immediate periphery combined with intravenous
or interadermal injections. The dose should be pushed to the point of toler-
ance, and given daily or every other day in the first few wecks, in order to
cause regression before the patient or the neoplastic cells become immune to
the effects of the toxins. The danger of suspending injections too soon, even
for brief periods is also indicated in this case.

In the discussion which followed Grant’s report on this case in 1916 Coley
stated: “I believe the very remarkable result obtained by Dr. Grant was largely
due to his perseverance in the administration of the treatment . . . The prog-
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nosis of cancer of the testis in general is very bad. while that ol cancer ol the
undescended testis is still worse. In view of the generally admitted hopeless-
ness of malignant disease of the testis, there has been a strong tendency recently
to advocate a very extensive and radical operation consisting of removal ol all
of the retroperitoneal and preaortic glands — a very grave operation. 1 hold
the opinion that it is unwise to submit the patient to such a prolonged and
grave operation when the chances ol saving his life by the operation are out-
weighed by the chances ol death from the operation. I would propose the
following substitute: in primary cases as soon as the diagnosis has been made,
I would advise the immediate removal of the testis and cord as high up as
possible, through the Bassini incision for inguinal hernia. Second, 1 would
advise a routine prophylactic treatment with the mixed toxins ol erysipelas
and Bacillus prodigiosus, the same to be carried out for a long period of time,
at least six months, and in some cases a year. The weatment could easily be
carried out by the family physician without interfering with the patient’s ordi-
nary occupation.” (33, discussion) .

Recent studies suggest that a briel preliminary course ol toxin therapy
prior to surgical removal as well as afterward may be preferable to only giving
the injections postoperatively in operable cancer. The reason for this is that
host immunity is best elicited by causing necrosis ol at least some of the tumor
and its absorption by the host. Matagne (54, -:) was the [irst surgeon to
urge this procedure empirically. (18, 23, 38, 7

CASE 11:  Recurrent inoperable round cell sarcoma of the testis, with metas-
tases in the ~.upr'u['u'irulur and retroperitoneal regions, confirmed by
microscopic examinations by Dr. Mallory, Professor of Pathology, Har-
vard Medical School, also by Professor "Ihompe.nn, ol St. Louis Uni-
versity and Dr. Councilman of Boston. (23)

Previous History:  S.5.8., male, age 42, of Blytheville, Arkansas. As re-
gards the family history, the ])dll{ nt's father d{\(.‘lt}!}(([ round cell sarcoma of
the chest wall in 1921 and died in July 1933,

Surgery: The patient was operated upon for cancer of the right testis
by Dr. M. J. Seelig, of St. Louis, Missouri, on September 10, 1904, and a
diagnosis of round cell sarcoma was made at the University Laboratory. In
March 1906 a small, hard nodule was excised from the scrotum and sent to
Councilman, of Boston, who pronounced it lymph node metastasis.  (56)

Clinical Course: The patient remained well until 1918, when he had
occasional attacks of cramps in the right groin. It was thought at first to be
chronic appendicitis. He consulted the Mayo Clinic in May 1919.

Surgery: At exploratory operation a large tumor was found in the abdo-
men. The report stated: “Probably a recurring sarcoma involving the deep
glands along the spine. This growth apparently not attached to any organ.
The general condition is good.”

Radiation: The patient was given xoray and radium treatment at the
Mayo Clinic, and the tumor subsided considerably,

Clinical Course: However, shortly after his return home it again began
to increase in size, and the abdominal symptoms recurred. Another tumor
developed in the supraclavicular region. The patient was referred to Dr.
William B. Coley by Dr. Charles H. Mayo in July 1919. Physical examina-
tion at this time revealed a large tumor in ‘the 1[;_,ht lower abdomen, apparently
retroperitoneal metastases. The left supraclavicular region was occupied by a
firm, elastic tumor the size of an orange, apparently another metastatic grumlh.
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(Coley stated that he had seen four cases of metastases in the left supra-
clavicular region from primary cancer of the testis, the explanation being that
the thoracic duct, which drains the abdominal lymphatics empties into the
left subclavian vein.)

Toxin Therapy (Tracy XI): The injections were begun by Coley at
Memorial Hospital on July 22, 1919, and 17 were given intramuscularly in
the next 29 days. The maximum [ebrile reaction was 103°F., the average being
09°-101°F. The dose was increased gradually from 0.5 to 5 minims. Two
weeks alter the toxins were begun, the growth in the neck was barely pal-
pable, and the condition was much improved. In another two weeks there
was no palpable evidence of the growth in this region and the tumor in the
abdomen had also diminished appreciably.

Further Radiation:  The patient was then given a massive dose of ra-
dium over the lelt abdomen, and the radium pack was also placed over the
left supraclavicular growth, totalling 25230 mch. (Note that no radiation
was given until the toxins had been administered for four weeks.)

Further Toxin Thevapy:  The patient returned home on August 26, 1919
where the injections were continued by the [amily physician, Dr. John F.
Sanders, during the autumn of 1919 every third day and later twice weekly,
the dose being 4 minims. There was one severe reaction with a hard chill
in carly November, but thereafter little or no reaction or chill. The patient
wrote on November 25, 1919: “Have tried to tell him (his doctor) that the
dose should be increased to get a reaction, but do not seem to make any im-
pression on him.”  (23) When the patient returned to New York on Feb-
ruary 21, 1920, deep palpation failed to reveal any tumor mass in the abdomen
or the supraclavicular region.

Further Radiation:  However, Coley believed it wise to give the patient
further radium therapy over the abdomen. He was given four radium pack
treatments between February 22 and 25, 1920, totalling 22,000 mch.

Further Toxin Therapy: The toxins were continued and in March
1920 the dose was increased to 12 minims, which produced febrile reactions
of 1027 to 104°F., with occasional chills. (At this time the patient believed
he was using the filtrate and had doubled the dosage.) During May the [re-
quency was reduced to once a week, the dose being 8 or 9 minims, given into
ILC buttocks, which produced only slight reactions, 99° to 100°F. On one occa-
sion the patient’s wife made the injection (7 drops™) and the febrile reaction
was 103°F, 12 or 15 hours later. The toxins were continued, with intervals of
rest, for a total period of about three vears. The patient stated that the treat-
ment did not interfere with his work as a cotton broker. He returned to Coley
every six months during the first two years. and later once a year, and careful
examinations failed to reveal any palpable evidence ol tumor, either in the neck
or the abdomen.

Viral Infection:  Early in January 1921 an attack ol grippe was followed
by a pleuritic effusion which caused pain and much dyspnea. Four aspira-
tions were required and from 14 to 314 quarts of chocolate-coloved sterile fluid
was withdrawn. This greatly relieved the patient. Roentgen-ray and fluoro-
scopic examination failed to reveal any evidence of pulmonary metastases.

Further Radiation: One radium pack treatment was given on March 5,
1921 (6,210) mch.) and another on September 2, 1921 (8,162 mch.). On Jan-
uary 31 and February 2, 1923, two x-ray treatments were given over the right
chest, anterior and posterior.
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Clinical Course:  Coley again examined the patient on July 25, 1923 and
found him in excellent health, with no evidence of disease. In April 1924
the patient was persuaded by a life insurance doctor to have an examination.
At this time he wrote: "I was feeling better than 1 had felt for years, and
had a clear complexion, and weighed more than ever. 1 told him that 1 had
a sarcoma and that they would not accept me because ol my record, and he
told me that he would ignore that because he did not believe that I would
be so well as I looked if I had ever had sarcoma.” The examination was
absolutely negative except for albumin and casts in the urine. Therefore, the
patient cut out eggs and meat and drank “Stafford Water” and as a result
thoroughly upset his digestion and bowels and developed severe cramps. He
then took strong purgatives and later magnesia and cut down his food to a
liquid diet; buttered toast, weak tea, and strained soups.

Further Radiatiori: X-rays taken in July 1942 showed no evidence or
recurrence or metastases. However, as a precaution, on July 25, 1924 one
radium pack treatment was given over the left upper quadrant (12,000 mch.).
Another was given in November, 1924 (15,000 mch.) In May, July, August
and December, 1925, further radium pack therapy was given, totaling 38,000
mch. In February, April and May 1926, 25,283 mch, of radium was given over
the abdomen and left supraclavicular regions. In August and September 1926
eight x-ray treatments were given over the superior mediastinum and left supra-
clavicular regions,

Clinical Course: Early in October 1926 a crampy pain developed in
the upper abdomen, which radiated to the back. It was not related to di-
gestion and there was no vomiting. The pain was relieved by codeine. Exam-
ination at this time at Memorial Hospital showed a small, soft node in the
left superaclavicular region. The lungs were essentially negative, except for
diminished breath sounds and increased voice sounds on the right side. The
abdomen was negative.

Further Radiation:  During November 1926 two x-ray treatments were
given to the posterior neck and upper dorsal spine.  Roetgenological examina-
tion showed at this time a sharply defined shadow just within and through
the right contour of the heart which might be due to enlarged nodes. The
chest remained clear of pulmonary metastases. Further films indicated in-
volved nodes at the thoracolumbar juncture. Those increased in size, despite
further x-ray therapy during October and November 1926, and January, Feb-
ruary, April and August 1927. The disease gradually progressed, causing death
on December 12, 1927, 23 years after the primary tumor was removed surgi-
cally and eight years after the toxins were begun. No further toxin therapy
was given after the summer of 1922. (57)

Comyent: This case is of interest as an example of the dangers of
using such heavy radiation "as a prophylactic” which may reactivate a quies-
cent neoplasm. Also the medication and dieting in 1924 seems to have marked-
ly affected his general condition which had been excellent. (21, 23, 57, 60)
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THE FIRST FOUR PATIENTS RECEIVED THE BUXTON VI PREPARATION

. (W. B. Coley): R. A. C., age 33; round cell sarcoma lt. testis; castra-

tion 2 mos. after onset; well 2 yrs.; extensive metastases (retroperito-
neal nodes), mass filled whole left abdomen; November 26, 1895:
toxins for 2 wks., no apparent effect, death shortly alter toxins were
stopped, about 3 yrs. after onset. (13, 18). 3 yrs.

. (W. B, Coley): G.S., age 29; It testis (malignant 111(.']:1110111.1)'

orchiectomy 4 mos. after onset: rapid recurrence: 4 operations: last 2 b\
Coley; October 3, 1897: toxins given alter 4th incomplete operation
for 2-3 wks., without apparent effect. Death 16 mos. after onset.

18) . 16 mos.

(W. B. Coley): A. W., age 35; It. testis; It. orchiectomy, July 24,
I‘l(}" 2 yrs. after onset (testis weight 8 Ibs. — hard as stone); rapid
recurrence in groin removed October 1, 1902; ‘lg.un rapid recurrence,
metastases involving entire pubic and inguinal regions, ulcerated, foul
discharge; November 28, 1902: toxins into tumor area, 13 small doses,
no marked reactions; also 16 x-ray treatments; foul fm'm‘ almost dis-
appeared, some slight regression; no further improvement; discharged
January 23, 1903. End result unknown. (13, 18, 57). unknown

4. (W. B. Coley): 5. W. B., age 42: rt. ectopic testis; surgical removal

3 mos. after onset; multiple "lbl]t“.ll'l]i'(‘l:ll tumors few wks. later; growth
size cocoanut removed at 2nd operation, October 1906; shortly after
multiple retroperitoneal and mesenteric node metastases; cachexia, in
desperate condition; Noyember 20, 1906: toxins given for short time,
no apparent effect; death few mos. later, about 1 yr. after onset.

8) 1 yr.

THE FOLLOWING NINE PATIENTS RECEIVED TrRAacY X OR XI PREPARATION:

. (W. B. Coley): H. W. B., age 30; It. ectopic testis; surgical removal 8

mos. after onset (had lost 20 Ibs.) ; recurrence 1t. groin 18 mos. later,

metastases inguinal, iliac nodes; December 1906: toxins 6 wks., com-
bined with x-ray therapy: no apparent improvement; death 2 mos.
later, 39 mos. after onset. (18, 23) 3 yrs;

(W. B. Coley): T. S. S, age 34: cancer It. testis, It. orchiectomy
3 mos. after onset; extensive abdominal metastases, severe pains, rapid
weight loss, condition poor, spleen greatly enlarged; October 21, 1909:
toxin injections in buttocks, no marked reactions, no effect; death 13
mos. after onset. (18, 57) 13 mos.

. (W. B. Coley & Sumpter): |. R. S, age 33: bilateral ectopic tes-

tes, castration June 1905 by Wyeth; well 2 vrs,; then recurrent attacks
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abdominal colic; by 1912 pain very severe, large inoperable retroperi-
toneal mass: emaciation; prognosis hopeless; May 5, 1912: toxins for 7
mos, marked temporary improvement, gained weight, mass decreased;
when toxins stopped December 1912, disease progressed rapidly, death
in 4 wks., 714 yrs. alter onset. (18, 23) 7146 yIs.

(Lee): S. C., age 44; ectopic testis; intra-abdominal metastases in-
volving almost all important viscera (mesentery, omentum, lower half
left kidney): April 9, 1913: toxins daily at first, good reactions; pain
ceased, marked decrease in size, softening; improvement in general
condition; 60 injections in 5% mos.;: later condition declined rapidly,
death December 4, 1913, 8 mos. alter toxins begun. (18, 23, 75) 8 mos.

(W. B. Coley): A. H., age 55: It. ectopic testis; Ist operation carly
1911; large tumor 1('1110\'(:([; well about 16 mos. then pain, dyspnea,
of increasing severity; 2nd operation December 1912; temporary re-
lief; pain returned, lost 15-20 1bs., blood in stools and urine: prognosis
lmpc}css: July 3, 1912: 13 doses toxins in buttocks in 15 days, 2 moder-
ate reactions, 1 chill; little apparent effect: rapidly worse, death few
wks. later, over 3 yrs. after onset. (18, 56) 3 yrs.

(W. B. Cuhﬂ.) C.FE.P., age 52; right testis, right orchiectomy Feb-
ruary 1914; 2 months later pain, resistance over ught hypoc hondrium,
extensive al)dt)mm.ll metastases, deeply jaundiced, clay-colored stools;
some edema legs; November 22, 1914: toxins (4 doses intramuscu-
larly) : mild febrile reactions; no effect; death about a year after onset.

(16,38) L yr.

(Swartzlander): C. H., male, age 51; terminal cancer It testis; ex-
tensive abdominal metastases in kidney region, intestinal obstruction,
extreme cachexia; onset, early in 1914; 1t. orchiectomy, inguinal node
dissection June 20, 1914: abdominal metastases some mos. later,
lost wt, and strength: intestinal obstruction: exploratory laparotomy
revealed metastases involving 1t. Kidney; prognosis hopeless; Mayo
Clinic advised toxins; 30 Ib, wt. loss, terrible emaciation, marked loss
of strength in It. leg, almost moribund when toxins begun; May 21,
1915, given daily at first in rapidly increasing doses for 7 mos.,
marked reactions; steady improvement in geneval condition, growth
ceased then regressed completely. gained 40 Ibs.: in excellent health
until sudden death in 3 days from pneumonia, March 3, 1937, 23
vrs. after onset. (23, 33, 60) 23 yrs.

(W. B. Coley): C.].S. age 31; teratoma rt. testis, after injury;
rt. orchiectomy about 2 mos. after onset; metastases to epigastrium,
rain, swelling; October 23, 1916: toxins daily, intramuscularly, dosage
increased to 16 minims; lululm packs Oc tober 29, 1916: tumor no
longer palpable November 1916 toxins continued 3 mos. (only
6 given in third month) ; Lnt:ll of 9 radium packs given, final one on
March 24, 1917; disease recurred January 17 as soon as frequency of
toxins decreased; partially controlled by radiation until March; then
progressed rapidly; death 3 yrs. after onset. (16, 33) 3 yrs.

. (Townsend): L. N., age 38: It. testis Grade 4 cancer, seminoma type:

onsct after several injuries: lt. orchiectomy and excision of nodes in
groin August 1916, about 9 mos. alter onset; second operation June
1917, more nodes in groin removed; metastases to inguinal, retroperi-
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toncal nodes; seen at Mayo Clinic, prognosis hopeless; October 15,
1917: toxins intramuscularly (daily): marked improvement in first 6
whks.; later disease no longer controlled; death nearly 4 yis. alter on-
set. (16, 33) 4 yrs.

THE FOLLOWING FOUR PATIENTS RECEIVED THE PARKE D;\\‘IH
XII axp X[TIT PREPARATIONS
Period of
Survival

14. (W. B. Coley): C. E. B, age 25; cancer rt. testis, orchiectomy 6 wks.
alter onset; extensive metastases 15 mos, later; three large masses [ill-
ing abdomen, inguinal nodes also enlarged; pain interfered with
walking: January 1, 1908; toxins, small doses for 514 wks.: no marked
reactions, no effect; death from metastases to liver and spleen, March
6, 1908, about 214 yrs. after onset. (18, 35) 214 yrs.

15. (W. B. Coley): M. K., age 22; It testis, metastasis 1t. groin: latter
removed, patient too weak at operation to have testicular mass re-
moved; lost 12 Ibs.: anemic; mass 30 cm. in diameter; September 1,
1911: toxins, 15 doses in 19 days, no marked [ebrile reactions, (pain-
ful indurations in buttocks) ; little or no effect; death 3 mos. after
onset. (18, 35) 3 mos.

16. (W. B. Coley): M. ]. F., age 28; cancer rt. testis, rt. orchiectomy
3 mos. alter onset; metastasis 1t. supraclavicular nodes, 2 yrs. later;
imcomplete excision; apparent pulmonary metastases; radium treat-
ment  (Kelly, Baltimore, no elfect); supraclavicular metastasis re-
curred; December 28, 1914: toxins, 24 in 27 days, in lt. pectoral
muscles; supraclavicular mass dissected free, wound fulgurated; pul-
monary involvement regressed (as seen in x-rays); death almost 3
vrs. after onset, from extension into throat of supraclavicular involve-
ment. (12, 16, 23, 35) 3 yrs.

-1

(Potter): Adult; rt. ectopic testis; surgical removal March 26, 1920;
well 16 mos.: then metastases attached to spine, backache, pain, ir-
regular hard mass; extreme edema both legs: August 15, 1921: toxins
daily or every 2 days; after 2 wks. pain and :’dr'ma all subsided: gained
weioht; r_,umfh regressed until barely palpable: end result Mn.-'.uo.un.
(18) unknown

NOTE: There was a history of antecedent local trauma in cases 2, 12

andl 13,  Radiation was administered in cases 3, 11, 15.

The following case is the only terminal case of cancer of the testis to ve-
cover completely and to remain free from further recurrence or metas-
tases. (Traced until death 23 years later from pnewmonia). The de-
tailed history appears of special interest.

CASE 11:  Diagnosis:  Cancer ol the testis, recurrent in the Kidney, confirmed
by microscopic examination alter removal of the primary growth. The recur-
rence was not examined mmmmpu ally, but at operation “the macroscopic find-
ings rendered the diagnosis ‘undoubted.” (23, 60).

Previous History: C. H., male, age 51, a farmer, of Oyen, Alberta, Canada.
The family history was apparently negative for malignancy. The patient had
been married 20 vears and had two children, 21 and 20. Onset, carly in 1914 he
teveloped a tumor of the left testis. '
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Surgery:  This was removed together with the inguinal nodes by Gershaw
of Medicine Hat, Alberta, on June 20, 1914.

Clinical Course:  Some months later an abdominal metastasis developed,
with constipation, loss of strength and weight. The patient consulted Dr. Harry
C. Swartzlander, who referred him to Patterson, ol Saskatoon, for operation in
April 1915, The patient had been unable to have a bowel movement lor one
week prior to this, due to pressure from the growth.

Further Surgery: An exploratory laparotomy revealed an inoperable ma-
lignant growth of the left kidney, extensively involving the abdominal aorta.
Patterson thought it best not to touch the growth, and alter loosening the bowel
in the vicinity of the tumor, closed the wound.

Clinical Cowrse: The symptoms of intestinal obstruction were relieved
by the operation, but the prognosis was regarded as hopeless. The patient then
went to the Mayo Clinic and consulted the Mayo brothers who agreed with the
diagnosis and advised Coley toxins. Physical examination at this time revealed
the abdomen was tense and rigid. The patient had lost 30 pounds in weight and
was terribly emaciated, with marked loss ol strength in the left lower extremity.
Swartzlander believed that he was almost moribund.

Toxin Therapy (Tracy X1): ln}ulmns were begun at once by Swartzland-
er and were made subcutaneously, the initial dose being hall a minim on May
31, 1915, increasing daily by half a minim. After the first few injections the dose
was rapidly increased. Swartzlander wrote on July 12, 1915, that he was giving
15 drops and that every fifth dose produced a chill, which the patient believed
were becoming ]JIOUIL“I\{:]\ more severe. The general condition continued to
improve and he gained two pounds a week all dmmg the treatmeent. By Augusi
1 the dose was 22 minims daily and Swartzlander reported: “My. H. has picked
up wonderfully and g-:tim'tl strength and weight steadily. When I first saw him
he was quite cachectic. . . . The tumor is still fairly large and palpable through
the abdomen and \‘isi])lc as 1t pushes out the anterior wall. It is not growing ap-
preciably.” The injections were continued, increasing the dose daily by hall a
drop. By October 1, 1915 the daily dose was 31 drops. At that time the paticnt
started hd\ll]g very severe chills and it was necessary to give the injections at two
day intervals, instead of daily. He weighed 185 pounds at this time and felt fine.
All symptoms had disappeared and there was no [urther sign of obstruction, al-
though the swelling had not entirely disappeared. Injections were made into
the pectoral region during the latter part of the treatment and when a severe
chill occurred the pain in the side of the breast which was injected was quite
severe. Injections were continued seven months, until January 1916, during
which time four or five bottles of the toxins were used.

Clinical Course:  The patient continued to gain weight and strength. He
was examined at the Mayo Clinic, February 3, 1916, at which time he had gained
40 pounds in weight. His constipation had gradually subsided. He stated at
this time that he had been well until one month before, and since then had had
“distress and [ullness” in the abdomen. Examination showed the abdomen was
distended and [ull and rather tense, and that there was lree [luid but no
palpable mass. Proctoscopic examination was negative. The patient was seen
periodically by Swartzlander. He made a complete recovery and remained in
excellent health. There was no further recurrence. He remained well until
February 27, 1937, when he had a severe attack ol pneumonia. Death occurred
three days later, on March 3, 1937, at the age of 73 (lacking 8 days). This was
23 years alter onset. (60)

Comment: In this case the toxing were more aggressively and persistently
administered without radiation than in any other testis case. The result obtained
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indicates that even when the disease is very far advanced, it may be permanently
controlled if the patient is given steady, aggressive treatment. This case some-
what resembles that of Grant (see above Series C, Inoperable Failures, Case 9),
but in that case toxin therapy was given less steadily and in smaller doses, com-
bined with radiation. The immediate result was less satisfactory and the patient
ultimately died of the disease. (23, 33, 60).

It is now apparent that to be effective in the largest percentage of cases
toxin therapy should be begun earlier in the course of the discase, without pre-
liminary heavy radiation.

The 16 other terminal cases ol testicular cancer in which toxins were used
are presented in the briel abstracts. It will be noted that in many only a few
injections were given with little or no effect being observed. In cases such
as 7,8, 12, 18, 16, 17 where injections were given more frequently and for a longer
period, marked temporary benefit was apparent even in this most unpromising
group of cases.



o

151

~1

9

10.

16.

1T

BIBLIOGRAPHY

AinsworTH, E.J. & Hatch, M.H.: The effect of Proteus morganii endotoxin
on radiation mortality in mice. Radiation Research 73: 632-638. 1960.
(Also unpublished reports on effects of Coley toxins and typhoid vaccine,
1962-63) .

AUERBACH, O., FRiIEDMAN, M., Weiss, L. & Amory, H.L.: Extraskeletal oste-
ogenic sarcoma arising in an irradiated field. Cancer 4: 1095-1106. 1951,
Bierman, H. R.: Human appendix and neoplasia. Cancer 27: 109-118. 1968.
Borocnino, G.: Maligne Geschwulste und erysipelstose Infection.  Ztschr. [.
Krebsforsch., 6: 261-266, 1907-1908.

Boyer, C.W. & Navin, J.].: Extraskeletal osteogenic sarcoma. A late com-
plication of radiation therapy. Cancer I8: 628-633. 1965.

Brickner, W.M.: Malignant tumor of the testis; orchiectomy; Coley’s fluid
injections; cure, case report. Amer. |. Surg., 17: 116. 1923,

Burky, E.L.: The production in the rabbit of hypersensitive reactions to
lens, rabbit muscle and low ragweed extracts by the action of staphylococcus
toxins. ]. Allergy 5: 466-475. 1933-34.

CHANDLER, ].]., STARK, D.B., Arren, C.V. & Frerener, W.B.: Treatment of
cancer with bacterial toxins. Amer. Surg. 37: 443-119.  1965.
CHrISTENSEN, E.A: Inlection and malignant tumors. 1. Growth of Brown
Pearce carcinoma in rabbits treated with living or killed hemolytic strep-
tococci. Acta Path. & Microb. Scand. 46: 285-295. 1959,

Conn, L: Retroperitoneal tumors. Report of Cases. Arch. Surg., 23: 655-
689. 1931.

Core, D.R., Drever, B., Rousseror, L.M. & TexprLer, M.D.: The radio-
protective and anti-tumor effect of mixed bacterial toxins and anthramycin.
Amer. ]J. Roentgenol., Rad. Ther. & Nuclear Med. 47: 997-1002. 1966.
Corey, W.B,, and Buxron, B.H.: Teratoma of the testis. Ann. Surg., 34:
391-397. 1901.

Corey, W.B.: Malignant tumors of the testis. Med. News, §3: 154-158. 1903.
Corey, W.B.: The treatment of inoperable sarcoma with the mixed toxins
of erysipelas and Bacillus prodigiosus. Trans. New Hampshire Med. Soc.,
255-268. 1910 (case 1).

Corey, W.B.: Inoperable recurrent intra-abdominal sarcoma following
removal of a round-celled sarcoma of the testis a year before; disappearance
under mixed toxins of erysipelas and Bacillus prodigiosus. Ann Surg., 52:
299-300. 1911.

Corey, W.B.: A report of recent cases of inoperable sarcoma successfully
treated with mixed toxins of erysipelas and Bacillus prodigiosus. Surg.,
Gyn., & Obst,, /3: 174-190. 1911.

Corey, W.B.: The wreatment of malignant inoperable tumors with the
mixed toxins of erysipelas and Bacillus prodigiosus, with a brief report of
80 cases successfully treated with the toxins from 1893-1914. Brussels, M.
Weissenbruch, 1914.

Corey, W.B.: Cancer of the testis, containing a report of 64 cases with
special reference to 12 cases of cancer ol the undescended testis. Ann.
Surg., 62: 40-73. 1915..

35



19.

20).

0oy

2o
24,

28.

29,

30.

‘.7, 9

33,

39.

40.
41

42,

Corey, W.B.: Cancer ol the right testis recurrent in the left supraclavicular
region and left lung. Ann. Surg., 6/: 634. 1915.

Corey, W.B.: Malignant disease of the testicle in an infant. "Trans. Amer.
Surg, Assn., 30: 126-128. 1918,

Corey, W.B.: End results in malignant discase of the testis. Ann. Surg.,
78: 870-386. 1923. (Also in Trans. Amer. Surg. Assn., 35: 897-323. 1923).
Corry, W.B.: Unfinished manuscript for a monograph on toxin therapy.
1950-1936.

Corey, W.B.: Office records, 1892-1930.

DeaN, A.L.: Treatment of tumors of the genito-urinary organs. Surg.
Clin. North Amer., 20: 409-418. 1940. (p. 416).

Death Records: State Bureau of Vital Statistics, Alabama, Connecticut,
Massachusetts, Michigan, New York, Virginia,

Duran Revyars, F.: Tissue permeability and the spreading factor in in-
fection. Bact. Rev., 6: 197-252. 1942, (Also personal communications to
H.C. Nauts, 1944-1948) .

Everson, T.C. & Core, W.H.: Spontancous regression of cancer. A study
and abstracts of reports in the world medical literature and ol personal
communications concerning spontaneous regression ol malignant disease.
W.B. Saunders, Philadelphia & London, 1966.

Fierp, A.K., Lamreson, G.P., Tyrenn, AA, NeMmes, MM, & HinLeman,
M.R.: Inducers of interferon and host resistance. IV. Doublestranded
l‘L‘|J1i('il[(’ form RNA (MS:-RF-RNA) from E. coli infected with MS: coli-
phage. Proc. Nat. Acad. Sc., 58: 2102-2108. 1967.

Fowrer, G.A.: Apparently benelicial effects of bacterial infections, inflam-
mation or toxin therapy on cancer ol the colon or rectum. (to be published) .
Fowrer, G.A. & Navrs, H.C.: Apparently beneficial effects of concurrent
infection on cancer patients (in preparation, over 300 cases, 860 references) .
Frizoman, M. & Dr Renzio, A.J.: Trophocarcinoma (embryonal carcinoma)
of the testis. Cancer 76: 868-88:1. 1963.

Gryay, LE. & Howsorrow, E.[.: The production of complete antigens
from polysaccharide haptenes by streptococci and other organisms. J. Path.
& Bact. 64: 775-783. 1952,

Grant, W, W.: Sarcoma ol the intra-abdominal tesus. J.AM.A. 67: 915-
918, 1916.

Havrey, . B.: Pathology and survival in testicular neoplasia. Cancer /6:
1269-1280. 1960,

Harnmer, T-W.: A study ol the elficiency of mixed toxins (Coley) in in-
operable sarcoma. A critical analysis of 134 microscopically proven cases.
Boston Med. & Surg. J., 772: 331-338; 373-377: 411-416; 440-448. 1915,
(Case 1354) .

Havas, H.F, Doxnerpy, A.J. & Porreca, AV.: The cytotoxic effect of
hemolytic streptococei on ascites tumor cells.  Cancer Research 23: 700-
706. 1963,

Herrer, Ul Sarkomer Behandelede med Coley's Fluid, Hospitalstidende, 5:
417-425. 1909, (Copenhagen) .

Hixavan, Fio The operative treatment of tumors ol the testicle, with a re-
port of 30 cases treated by orchiectomy., JLAM.AL 63: 2009-2015. 1914,
Horrcrorr, LW, & Sarn, W.W.: o Endotoxin treatment and irradiation in
mice bearing transplanted tumors. . Nat, Cancer Inst. 2/7: 311-350. 1958,
Hospital for Special Surgery Records.

Howarp, [.G.: Activation of reticuloendothelial cells of the mouse liver
by bacterial polysaccharide. J. Path. & Bact. 78:  165-470. 1959,

Jacoss, E.M., Jouxston, F.D. & Woop, D.A.: Stage Il metastatic malig-
nant testicular tumors. Cancer 19: 1697-1704, 1966.



43.

o
ot

50.

"

B9

60.

61.

62.

63.

64.

h7.
HR.

Jacopsen, C.: Der chronische Reis des reticuloenthelialen Systems-cine

Krebshemmung. Arch. F. Dermat. u. Syph., /69: 562-576. 19341.
KuroHARA, S.S., GEorcE, F.W., Dykuuisen, RUF, & Leary, K.L.: Testicular
tumors. Analyses of 196 cases treated at the U.S. Naval Hospital in San
Diego. Cancer 20: 1089-1098.  1967.

Y.ameson, G.P., Tyrerr, AA, Fueen, ALK, Nesmes, MM, and HitneEMmAan,
M.R.: Inducers of interferon and host resistance. 1. Double-stranded RNA
fiom extracts of Penicillium funiculosum. Proc, Nat. Acad. Se. 58: 782-
7589. 1967.

Lrewis, L.G.: Radical orchiectomy for tumors of the testis,  J.ANA. 137:
328-832. 1948,

LavieNntiar, H.: Mediastinal sarcoma — treated with Coley’s fluid. Ann.
Surg., §5: 615-625. 1927. (Patient alive and well, 1964).

Lonman, R.: Krebstoffwechsel und Entstindung. Klin. Woch. 70: 1799-
1802. 1931.

McVay, ]J. R. Jr: The appendix in relation to neoplastic disease. Cancer
17: 929-937. 1964,

Martin, D. S.: Cancer treatment: immunological and chemotherapeutic
interrelationships. J. A. M. A, 778: 723-726. 1961.

MarTiN, D. A, Fuemann, R, A, & Havworrn, P.: Swrgery, cancer chemo-
therapy, host defenses and tumor size. ]. Nat. Cancer Inst. 29: 817-834.
1962.

MassacHUSETTS GENERAL HospiTaL ReEcorps & PATHOLOGICAL REPORTS.
MATAGNE, J.H.J.: Les toxines de Coley employées dans le but de prévenir
la récidive du cancer. Presse meéd. Belge. 54: 1-3. 1902,

Maracng, . H. J.: Présentation de cancéreux gueris par les toxines de
Coley, employées conjointement avec intervantion chirurgicale. Presse
Méd. Belge. 57: 173-179. 1905. (p. 175).

Maracyg, J. H. J.@ La guérison du cancer. Le Scalpel. I06: 1387-1395.
1953,

Mavo Crinic RECORDS.

Mevoriar. Hoseitan Recorns: Case histories and pathological reports.
Murpny, J. B.:  The lymphocyte in resistance to tissue grafting, malignant
disease and tubercular infection. An experimental study, Monographs of
the Rockefeller Institute for Medical Research #21. New York. 1926,
Nauvts, H. C., Fowrer, G. A., & Bocarko, F. H.: A review of the influence
of bacterial infection and of bacterial products (Coley’s toxins) on malig-
nant tumors in man. Acta Medica Scandinavica, Vol. 145: Supplement 276.
Stockholm, April 1953.

NEw York CAnNceErR RESEARCH InsTiTUTE RECORrRDS: Personal Communica-
tions from physicians, patients or their families. 1942-1968.

Nicuorson, C. M.: Report of four cases of sarcoma treated by injection of
erysipelas and prodigiosus toxins. Amer, J. Surg. & Gyn., (St. Louis) /3:
10-11. 1899

Nicuorson, J. T. & Fowrer, G. A.:  End results in reticulum cell sarcoma
of bone treated by toxin therapy alone or combined with surgery and/or
radiation (46 cases) or with concurrent infection (5 cases). Read by invi-
tation at the James Ewing Society Meeting, Washington, D.C. 1964, (to be
published).

Oxamoro, H., SHoN, S., Kosaimura, S, & Saiavizo, R Studies on the anti-
cancer and streptolysin S-forming abilities ol hemolytic streptococei.  Jap.
J. Micromiol. 77: 323-336. 1967.

Orp, J., CLARKE, D. A., BENACERRAF, B. & Gorosmita, M.: The reticuloen-
dothelial system and the neoplastic process. Ann. New York Acad. Sc. 38:
264-280. 1960.



65.

6.

68.

69.
70.

58

OLiver, J. C.: Results obtained from the use of Coley’s toxins in the treat-
ment of sarcoma. Ohio Med. J. (Columbus) 7: 483-489. 1911. (see discus-
sion p. 487).

PeLNER, L. & Fowrer, G. A.:: Host-tumor antagonism, XIII. Sarcoma of
the soft tissues treated by bacterial toxins. Successful series. J. Amer. Geri-
atric Soc. 8: 624-647.  1959; XIV. Unsuccessful series— (ibid) 698-729. 1959.
(also published at greater length as Monograph #3 of the New York Cancer
Research Institute, 1959)

PENDERGRASS, E. P., CHAMBERLAIN, G. W, Serman, . & Horyn, R. C. Jr.:
The management of malignant tumors of the testis. Amer. J. Roentgenol,
55: 555-579. 1946.

Rossins, F W.: Discussion following paper by W. B. Coley: Trans. South.
Surg. & Gyn. Assn., 16: 77-96. 1903. (p. 96).

Suierns, E. H.: Coley’s toxin in sarcoma. Lancet — Clinic. 771: 791. 1914.
Syith, W. W, Aperman, I M. & Gioeeseie, R, E.: Hematopoietic recov-
ery induced by bacterial endotoxin in irradiated mice. Amer. J. Physiol.
192: 549-556. 1958.

Seirz, S. & Hicinsoraam, N. L.: Osteogenic sarcoma following prophy-
lactic roentgen-ray therapy. Cancer 4: 1107-1113. 1951,

StersoN, C.A. Jr.,: The endotoxin properties of group A streptococci. J.
Exp. Med. 104. 921-934. 1951.

Tanner, C.C.: Tumors of the testicle, with analysis of 100 original cases.
Surg., Gyn., & Obst. 35: 565-572. 1922

Tuaomrson, 1L.M., WEAR, J. Jr., ALmonp, C., SCHEWE, E.J. & Sara, J.: An
analytical survey of 178 tesucular cancers. J. Urol 85: 173-179. 1961.
Tracy, M.: Office Records.

ZwaveLing, A Implantation metastases. Chemotherapeutic prophylaxis
and tumor growth in an infected milieu. Cancer /5: 790-976. 1962,



Goodwin of Los Angeles reported a case of metastatic testicular cancer
with regression following a severe wound infection:

"... a young man who had a testis tumor an embryonal carcinoma: when I
explored him, I found a metastasis as big as my fist over the vena cava,
which I took out and really didn't try to take out all the rest of his
lymph nodes because I thought it was futile. He then disappeared and

I thought he was dead, but during the immediate postoperative period he
developed a very, very severe wound infection with staphlococcus and
drained the wound infection for a long time. About five years later he
showed up for a follow-up examination. I was astonished to see him
still alive. It could be, of course, that I got the only metastasis
that there was but it seemed to me highly unlikely, and I always thought
that the episode of infection that he had may have had something to do
with it." (Letter to H.C. Nauts 6/7/1973.)



ADDENDUM: Testicular Cancer, #7 Monograph, Kakizoe & Ogawa.

DIAGNOSIS: Pure seminoma of the left testis, confirmed by microscopic exam-
ination following orchiectomy in 1968. 1In 1972 recurrence on the stump of
the spermatic cord and metastases to both lungs. Microscopic examination

of the recurrence showed seminoma with a few embronyal components.

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

SURGERY: On September 24, 1968 a left orchiectomy was performed. The mass
was 6 x 4.5 x 4 cm. in size.

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

CLINICAL COURSE: For the next three years and six months the patient was
asymptomatic. On May 9, 1972 he returned complaining of a left groin mass
of one month's duration. Neither breast enlargement or change in libido
was noted. A hard fixed mass measuring 3.5 x 3.0 cm. was palpated sub-
cutaneously in the left inguinal region. Chest films revealed three round
well defined shadows in both lung fields.

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

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

FURTHER RADIATION: Telecobalt therapy was again given over the left
inguinal region, 4200 rad being given.

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

CLINICAL COURSE: The patient remained well and chest films taken July 14,
1972 showed that the six metastatic lesions had completely disappeared.

(1, Fig. 5) All laboratory data at this time were within normal limits.

He remained well 17 months after his second surgery, although the purulent
skin ulcer was still present. The patient finally died of brain metastases
in 1981, approximately seven years after the regression of pulmonary
metastases. Autopsy was not performed.

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








