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INTRODUCTION

The physician is in general granted by his fellowmen the
highest of esteem and admirstion. This respect is merited by the
physician, and his existence justified, only by the measure of
service he 1s able to render to his fellowmen in the promotion of
their health and happiness, in the relief of their suffering, and
in the prolongation of their period of life. This is true in sll
the physician's relations, but if possible is accentuated in his
care of the aging.

Prostatic carcinoma has added more than its equal share to
the miseries of himan kind and to the burden of the physician.
Through the years it has presented a perplexing and unsolved
problem. The gravity of the situation was well expressed by
Dr. Louis M. Orr, Jr. (1) in a discussion of the problems of
prostatic carcinoma with the American Urologic Association in 1941:

",...8 majority of the medical profession, and many among us,
have come to look upon this condition, whether it is early
or late, with a definite sense of futility. An examination
of the results obtained up to the present time from all types
of therapy is sufficient to justify that pessimism.m

In 1941, largely through the efforts of Haggins and his
associates, a new method of treatment of carcinoma of the prostate
gland, endocrine therapy either by orchiectomy or estrogen adminis-
tration, was introduced to the medical profession, and has been

practiced widely since. As five years ig a customary period for

an initiel appraisal of the results of treatment of cancer, and



this time has elapse& since the introduction of endocrine therapy
of prostatic carcinoma, it would be well to review the special
problems of cancer of the prostate, the basis for endocrine
therapy and the best method of administration, and to compare the
resulis obtained with those of other methods of management of the
malady.

Not only has prostatic carcinoma withstood the onslought of
those who have attempted its control, it is a disease of increasing
incidence. Duff (2) quotes the Metropolitan Life Insurance Company
statistics which show prostatic cancer to cause 0.8 deaths per
100,000 population in 1917 and 3.7 per 100,000 in 1928, and
Ewell (3) quotes 1930 census reports as 4.5 deaths per 100,000
population caused by prostatic carcinoma. Stirling (4) states
that the disease affects 15% of men alive over the age of 50 years,
of whom it is the cause of death in 5%. Graves and Militzer (5)
report it to be present in 15 to 20% of all obstructive prostatic
lesions, and to comprise 1.7% of general hospital admissions over
a 6.5 year survey. Young (6) estimates its presence in 14% of all
males past 44 years, and states it is 300% more frequent in
occurrence than any other internal cancer in the male. Hieroseopie
study of serial sections of prostates removed from non-selected,
consecutive cases of men over 50 years of age who came to post
mortem examinations has shown carcinoma tc be present in from
14 to 46% (7) (8) (9).

As is true of all carcinoma, little is known as to the specific
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therapy is instituted, and Huggins, Stevens, and Hodges (81) in
their original article described the prostates becoming soft, small,
and barely palpable, or not palpable, usually within 12 weeks.
Sullivan, Gutman, and Gutman (49) reported similar findings, and

in one of their patients who preoperatively had a prostate the size
of a grapefruit with rectal erosion and melena, the melena stopped
abruptly following orchiectomy and the prostate was of normal size
in three months. The clinical evidence of regression of the
malignant prostate is shown with the relief of urinary symptoms.
Emmett and Greene (27) found 71% of those who had obstructive
lesions before the institution of therapy were relieved. Herger
and Sauer (23) reported regression in the size and consistency of
the gland with relief of obstruction in only about 40% of their
patients. Alyea and Henderson (86) and McCrea (91) have reported
satisfactory results by using a retention catheter for two to four
weeks after the start of therapy, at which time the catheters could
be removed end urinary difficulty did not return.

At the metastatic sites partizl or coumplete healing iz often
observed, most authors having described increased calcification
occurring around the boney sites in from two to six months, in
some cases the lesions disappearing entirely. Several cases,
Huggins et al (82), Nesbit and Cummings (92), and Clark and Viets (93),
of metastases causing spinzl cord tumors with severe neurologic

symptoms, including = complete transverse myelitis, have been reported



as returning to normal following endocrine therapy. Several
instances of resolution of secondary malignancy in the lung are
recorded, and numerous cases where lymph node involvement has
disappeared, even when the tumor was of the highly anaplastic type,
Graves and Cross (90).

The cytological change in the malignant prostatic tissue
has been studied, and Schenken, Burns and Kahle (94) have described
tissues biopsied from 25 to 67 days after endocrine therapy was
started. In the first stage of regression there is a decrease in
the size of the nuclel and a condensation of the muclear chromatin,
while nucleoll are no longer visible and mitoses are absent. The
cytoplasmic vacuoles are located predominately at the base of the
cells. The nuclei in the second stage are pycnotic, and the cyto-
plasm is practically clear. The cell membranes are ruptured
resulting in the coalescence of the vacuoles. With the rupture
of all cell membranes, pycnotic nuclei and cell membrane fragments
are clustered in the acinar spaces. The end stage is represented
by the clear acinar space containing only remnants of pycnotic nuclei.

Early response of metastatic carcinoma to hormonal therapy had
been fruitful almost beyond the realm of belief, but it is with the
delayed respone that castration looses its panaceal aspects for

prostatic carcinoma, much as Randall (84) had forewarned when

enthusiasm was waxing at its highest. The delayed response is

delayed failure; the relapse of the patient who previously had
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shown a satisfactory clinieal course. The exacerbations are
characterized by development of typical signs and symptoms of
metastatic prostatic cancer. '

Increased growth of metastatic lesions, either old or new,
are common and often times develop even with marked regression at
the primsry tumor site, Alyea and Henderson (86). Emmett and
Greene (27) castrated 52 patients with prostatic carcinoma who
had no signs of metastases, and within 30 months 35% of them had
demonstrable secondary malignancies. Alyea (95) in & similar study
on 24 patients was able to find no signs of metastases when the
group was from one to three years postoperstive.

The primary lesion which so typically undergoes regression
in the early stage very often again enlarges and brings back urinary
difficulty. Herger and Sauer (23) report that in 12 months one-
fifth of those originally regressed will show recurrence and by
30 monthe the firgure is raised to 56%.

Weight loss and anemia occur as they do in the natural course
of the disease, and recurrent pain is regarded as s serious symptom,
many times being associated with & terminal rapid downhill course
ending soon in death. Herger and Sauer (23) showed 13% recurrence
of pain in 12 months, but others have recorded higher rates than
this; Alyea and Henderson (£6) 41%, and Emmett and Greene (27) 509
in 12 months time.

Concerning delayed failure in general, Higgins (21) records
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58.5% exacerbations in 8 to 11 months, Nesbit and Cummings (92)
47.5% in 21 months, Herger and Sauer (23) approximately 76% failure
in 25 to 30 months, Bumpus and Massey (96) 40% failure in those
followed a year or more. More and more evidence is at hand meking
it doubtful that any case of prostatic carcinoma has been cured
by endocrine treatment and that in all probability, if death from
other causes does not intervene, each case sooner or later would
terminate in delayed failure. If this be true, the therapy is
relegated to the rank of a temporary palliative measure.

As with those cases of prostatic cancer which fail to show
a primery response to endocrine therapy, little is known as to
the physiology that eventually leads te the androgen independent
malignancy and a delayed failure response. Even the serum acid
phosphatase often fails as an objective sign of metastatic activity
of mslignant prostatic tissue in the course of the disease after
endocrine therapy has started,and it has been considered the best
by many including Huggins (88) and Sullivan, Gutman and Gutman (49),
who demonstrated than an increasing acid phosphatase level in
several patientis anticipates demonstrable metastases by as much
as several months. However, Herger and Sauer (23) McCrea (91) and
others have shown that, following the initial decline of the acid
phosphatase following the insfitution of therapy, the metastatic

disease may flourish even to the terminal stages without any re-

elevation of the phosphatase level. Kearns (97) has studied blood
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sedimentation rate deviation, and has described its occurrence in
100% of the cases of metastatic prostatic carcinoma and is an
excellent method of following the disease. Higgins (21) is of the
same opinion.

A constant disagreement has appeared in the literature ever
since endocrine therapy wes initiated as to how it was best admin-
istered, by castration or by estrogen medication. Huggins, Scott,
and Hodges (82) favored castration, even as they introduced estrogen
therapy, on the grounds that metaplasia and hyperplasia of squamous
cell epithelium had been produced with estrogens and in several
instances the estrogens had been proven carcinogenic in animals.
Huggins (88) has maintained the opinion that castration is the
preferred method, postutating that the estrogen-androgen neutral-
ization is complex and its efficiency can never be judged completely
while minute amounts of androgens maintain the activity of the
malignant tissue. He also has obtained better clinical results
with castration as the primary means of theraspy, using estrogens
only for those cases which show immediate failure of satisfactory
response in the serum acid phosphatase. Alyea and Henderson (86)
likewise use castration on the basis of absolute removal of androgens
rather than an uncertain neutrslizatlion with estrogens. They also
report a more marked clinical and objective relief than with
estrogens. Herger and Sauer (23), in comparing results of their

series where castration alone or with preoperative and/or post-
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operative estrogens was used as therapy, found no better results
when estrogens were used than with castration alone, and that the
main factor as to how long the patient remained in remission was
the presence or absence of metastases rather than the type of
hormonal therapy he received. Once in postcastrative relapse
they found stilbesterol did little for the patient, whereas in a
few cases castrstion relieved the patient temporarily when in
relapse under estrogen therapy.

Diametric to these views are those of the group exemplified
by Higgins (21) (who considers castration of greater value than
estrogens only in those cases where fast relief from pain is desired)
who maintains castration does not depress all androgenic activity
in that following orchiectomy the anterior pituitary becomes hyper-
active, due to loss of testicular inhibition, in its secretion of
gonadotropins and the adrenal elaborates extra-gonadal androgens;
the net result being that castration has defeated its own purpose.
They maintain, on the other hand, that estrogens in adequate dosage
neutralize the effects of all androgen, and further they depress
the gonadotropic activity of the pituitary. Dean (98) found, while
treating alternate cases in a series with castration and estrogens,
that he obtained better clinical results, more involution of the
primary growth, fewer relapses, and that estrogens benefited the
castration failures and relapses. Kearns (97) has expressed the

belief that all the clinical benefits of castration are obtainable



- 37 -

by estrogen therapy, and this view is shared by Moore, Wattenberg,
and Rose (99 ), and Deming (70). It has been considered that the
increased 17-ketosteroid excretion found in the urine of many post-
castrates was evidence in favor of the estrogen neutralization
method of androgen control, but the work of Scott and Vermeulen (100),
Chute, Willets, and Gens (45) and others has indicated that there
is 1ittle or no relation between 17-ketosteroid excretion and
androgen activity and the clinical course of the patient.

Theoretically, those who have used combined castration and
estrogen neutralization have the benefit of the odds, since they
are removing the main source of the androgens and are depressing
anterior pituitary activity with estrogens while simultaneouély
neutralizing any extra-gonadal androgens that might be formed.
Chute, Willets, and Gens (45), McCrea (91), Mathe' and Ardila (101),
and Crane and Rosenbloom (102) have reported better results with
combined hormonal therapy than by either method alone.

When it was found that so great a percentage of those who had
earlier shown satisfactory response soon relapsed, and that in
meny cases metastases developed extensively in patients who previous
to the start of hormonal therapy had shown no evidence of metastases,
the question arose as to when was the proper time in the course of

the disease to institute endocrine treatment for the advanced case

of prostatic carcinoma if it is to be of the most benefit tothe patient.

In considering that hormonal therapy does not prevent the occurrence
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of metastases, continued relief from pain is not the rule over
a length of time, snd that the patient even with demonstrable
metastases may be for a long period of time free of pain without
any treatment, many of the authors are in favor of delaying
endocrine treatment until the onset of the symptoms of an advanced
fast growing local lesion or of advanced metastatic lesions.
Negbit and Cummings (92), Nathanson (103), Stirling (4), Herger
and Sauer (23), Bumpus (96), Higgins (21), Emmett and Greere (27)
are all in accord with this trend, as is Bugbee (104), who has
expressed this opinion in plain but forceful words:

"If orchiectomy is carried out early in the disease, the

relief it affords at a later period when it is most needed
is denied the patient."

The antithesis of this is found in the opinion of those who
consider that, in those cases where it is certain the malignancy
has spread beyond the prostatic capsule and is beyond surgical
cure, time is lost in determiniﬁg the final outcome of the disease
by not initiating hormonal therapy as soon as the diagnosis has
been made. Huggins, as quoted by Meads (105), and Deming (70) are
just as emphatically in favor of early treatment as Bugbee (104)
and others are in commendation of délayed initial treatment.

Meads (105), in an attempt to find the general reaction to
this problem, sent questionnaires to leading urologists and in a
total of 78 responses he found 23 in favor of early institution

of hormonal therapy, A7 recommending delay of therapy at least till
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metastases were demonstrable by X-ray, one that was in doubt as
to the value of the therapy, and seven who were opposed to it
entirely.

The side reactions following castration are usually few and
mild. Edema of the legs is noticed in some, while numerous cases
develop vasomotor "hot flashes", which are controlled by small
doses of stilbesterol for a few days. Sexual desire and erection
are usually lost, and in a very occasional instance the breasts
become somewhat tender and slightly enlarged. Estrogen adminis-
tration produces essentially the same changes with a loss of sexual
activity and often an atrophy in the penis and testes. Leg edema
is noticed as in castration, but the breast symptoms are much more
marked as a rule, occasionally with the nipples qulte sore and the
breasts showing considerable hypertrophy. Gastrointestinal upsets
and nervous instability are seen at times.

The final evaluation of castration and estrogenic therapy for
advanced carcinoma of the prostate can be made only by comparison
of the results obtained by these methods over a long period of time
with those of the other known treatments. Only in the classic study
of Bumbus (20)has an extensive series of cases been followed without
treatment from the time of diagnosis till death to determine the
natural history of the disease, and hence has been the standard with
which methods of therapy have been compared for twenty years. He

found that of those patients who had metastases at the time of
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diagnosis, 66.5% were dead in nine months, and 58% of those without
metastases had died in 12 months. Only four cases of the series
(less than one per cent) lived more than 36 months, and two lived
more than ten years. Nesbit (106) has carried a series of 78l
controls with his group of cases being studied by hormonal therapy
and has had, relative to Bumpus' figures, a lower mortality in his
controls for the four year period the survey has thus far covered.
The comparison of these two sets of controls with the results
obtained by hormone therapy in groups that have passed, or approached,
the five year mark, along with some non-endocrine therapy results,
is given in Figure 5, page 4l.

Further comparisons of results of hormonal therapy with those
of other methods can be made with Caulk and Boon-Itt (1G9) who
reported 10% of those treated with the cautery-punch operation and
irradiation lived beyond the live year mark, Barringer (110) who
found 5.7% controlled over five years after external irradiation
and implantation of radium needles, and Prince and Vest (111) who
treated a series of patients in a totzl of 13 different ways and
7% survived five years or more.

With regard to shorter term results, Nesbit (106) has shown
that following castration one year 26.6% of those with preoperative
metastases were fatalities, and that between 30 and 36 months were
required to match the 66.6% fatalities that Bumpus' (20) controls

with metastases showed in six months. Similarly, with the patients







is available in most of the many reports of hormonal therapy
carried on over two to three years time, Alyea (95), Emmett and
Greene (27), Herger and Sauer (23), Higgins (21), Bumpus, Massey,
and Nation (96), Stirling (4), McCrea (91), and many others.
Thus, it has been well established that for a shorter or
longer period, hormonal therapy produces a marked lowering of
mortality, as well as morbidity, in advanced cases of prostatic
carcinoma. Many more cases need to be studied over long periods
of time before the final evaluation of the process can be made,
but the series of Huggins (1C7) and Nesbit (106) tend to indicate
that the beneficial results in numercus cases may be extended
over a mumber of years, possibly to the point of being 50% as
efficient zs radical perineal prostatectomy is for early carcinoma
of the prostate, as Colston's (108) figures show only a 50% five
year "cure" for this procedure. To date hormonal therapy has
offered more to the unforturnate afflicted with the disease than

any other method.
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COMMENT

Prostatic carcinoma has presented to the patient and the
physician one of the most trying and perplexing of problems in
morbidity and mortality.

It is a disease that in the last fifty years has shown a
startling increasse in incidence, this probably relative to an
gbsolute rise in the mumber of living males in the prostatic
cancer age group.

Prostatic carcinoma has been a disease that in 95% of the
cases has gone undiagnosed until it has passed the bounds of surgery,
the only known cure. The prostate in every male over A0 years of
age should as routiﬁely be palpated for the earliest evidence of
malignancy as are the breasts in the female.

The resemblence physiologically of carcinomatous prostatic
epithelium to normal adult prostatic epithelium, whose activity
had been demonstrated to be relative to the amount of testicular
androgenic stimulation, in its ability to elaborate acid phosphatase
led to the application of androgen-deficiency therapy, either by
castration or estrogenic neutralization, in cases of prostatic
carcinomsa which had progressed beyond the possibility of surgical
cure.

Metastatic carcinomatous prostatic tissue becomes a "pseudo-

endocrine” glend in its secretion of acid phosphatase, and increased

blood levels of this enzyme are helpful in the diagnosis of the



disease and in watching the progress of the individual patient
under hormonal therapy. In some cases the blood sedimentation rate
may be additionally helpful in following the patient's course.
Hormonal therapy for advanced prostatic carcinoma can be
expected to bring remissions from the ravages of the disease in
approximately four-fifths of those cases in which it is instituted,
the pericd of remission varying from a short to a protracted time.
It is suspected that if death from another cause doces not intervene,
ell cases of remission, even those showing protracted beneficisl
resulis, will sooner or later die in an exacerbation of the malig-
nent process. However, morbidity and mortality from advanced
prostatic cancer has been lowered, or delayed, for many at least
for a period of two or three years, and for some longer than this.
is to whether castrztion or estrogen administration will prove
to be the more beneficizl to the patient, it is a question that
can not be answered to date, and will require much more work
before any well-founded opinions can be formed. The same is true
of the controversy as to whether it is more advantageous in render-
ing a service to the patient to institute therapy early or late
in the course of a case of advanced carcinoma of the prostate.
On strictly theoretical grounds, castration plus estrogen adminis-
tration should be the best treatment, and early better than lete.
The final efficacy of hormonal therapy of advanced prostatic

carcinoma will be determined only after a study of many more cases

over a long period of time,



- L5 -

The greatest significance of hormonal therapy mey lie not in
the results obtained in treating advasnced prostatic carcinomea, but
rather in the fact that it has been z pointer toward a manner in
which melignancy in general will some day be controlled by an

upheaval in the metabolic mosaic of the melignant cell.
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CONCLUSION

It is the physician's desire to restore each of his ailing
fellowmen to complete health, but in the instance where this is
impossible, the physician carries s deep obligation to that fellow-
man to do everything humenly possible to relieve his suffering
end prolong his life. Castration therapy for advanced prostatic
carcinomsa certainly fulfils this obligation, for while it can never
be considered a cure, it is the straw to which drowning men, both
the patient and the physician, clutch as one of the last, best,
and only hopes. It is a straw that for many patients expands into
a raft which affords them a repreive, sometimes brief and sometimes
protracted, from the dark ugly pools of agony and debilitation
which are the very essence of prostatic carcinomatosis. It is
but one straw among the many that truly justify the existance of

the physician.
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