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A CLINTCAL STUDY OF BSTROGENLC TIERAPY WITH
PRLLET IMPL ANTATION

Daxiin R, MISHELL, M.D., NEWARK, N. J.
(From the Clinic of the Woman's Hospital of the State of New York)

1L value of estrogenic substitution therapy in the treatment of

menopausal disorders 1s now woll established. Tleretofore, this has
heen accomplished by means of intramusenlar injection, oral administra-
tion, and local applieation. In 1937, Deanesly and Parkes' studied a
new method of administration of the hormone. They implz\nted subeu-
tancously highly com pressed tahlets of erystalline estrone in laboratory
animals,  They helieved that by this method a continuous supply of the
hormone could be roleased in the body, thus simulating the normal
physiologie mechanism.  They ohserved that the prolonged action was
associated with inereased cffectivencss ol the hormone per unit weight
which was perhaps explained by mote complefe utilization (decreased
waste). A year later the same authors? in another serics of animal
experiments studicd the absorplion vate of the implanted tablets and
determined the quantity of hormone used per month by reweighing the
implanted tablets at the termination of the experiment. The cffects
of this 10ng—(;0ntinued action were in most respects similar {o those de-
seribed hy other authors as resulting from the vepeated injections of
estrogens and the resulting inhibition of formation of the gonadotropic
and growth-promoting hormones of the anterior pituitary. As a result
of these animal experiments, they suggested that the method would be
useful in the treatment of conditions requiring 1(mg-c0ntinued and

uninterrupted estrogenic effect.
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Clinieians began to apply this new mode ol therapy to the treatment of the
menopausal syudrome.  P. M., Bishop: found that the implantation of 14 g, of
astrone in the abdominal wall in a menopausal woman caused a marked decrease in
the number of hot flushes within a period of one week; an effect maintaineq for
approximately a moenth, The caleulated daily absorption was 0.5 mg. or H000 LU,

Salmon, Water, and (teistt deseribed a technique of implantation in the gluteal
region, and noted complete relief with substitution therapy of 4 to 7 mg. of
erystalline estradiol henzoate. They concluded that 25 to 50 mg. should maintain
a patient symptom free for many months and suggested that it he given prophylac-
ticully to patients following x-ray or surgical castration. MacBryde and otherss
implanted 100 mg. of stilbestrol pellets in the lumbar region and were able (o show
endometrial proliferation in seven days.

Bennet, Biskind, and Marks reported a series of 21 menopausal patients who
received compressed tablets of tleelin, These pellets, 3 to 10 in number, weighing
5 to 16 mg, were loaded in a hollow 12-gange needle and implanted by pressure
with a stylet. Biopsies of the vaginnl mucosa showed increased proliferation
two weeks after treatment., All patients improved under treatment. Symptoms re-
turned gradually and were relieved by second implantation, They noted no infee-
tion, inflammation, or abnormal uterine bleeding.

During the past year we have studied the effects of implantation of a
single pellet of crystalline estrogens 45 to 65 mg. in weight, in a series of
28 cases. The technique employed was simple and is briefly deseribed
as follows: The site chosen for implantation was the region of the
groin just above Poupart’s ligament. Under 14 per cent novocaine
anesthesia, a small incision was made in the skin to allow the introduc-
tion of a small curved hemostatic forceps. A channel was made in the
subeutaneous tissuc and the hemostat withdrawn. The pellet was then
introduced a few centimeters laterally to the line of the inecised wound.
The edges of the incision were then strapped together with sterile adhe-
sive. No sutures were ever used. The patients did not complain of any
adverse symptoms and the area healed by primary union within forty-
eight hours. The procedure was simple and took but a few seconds
Tonger than an intramuseular injection,

The cases chosen for this study were for the most part those with
well-defined symptoms associated with the menopause. These, in turn,
were subdivided into the following groups: mnamely, surgical and
irradiation eastration, and spontaneous menopanse. The ecommon symp-
toms of menopause, such as hot flushes, sweats, headaches, joint pains,
nervousness, irritability, pruritus vulvae, and dysparcunia, were noted
at the time of implantation. Vaginal smears, and in some instances,
endometrial biopsies were taken during the period of observation. Tt
was found that a week or ten days clapsed in most of the cases hefore
any relief was noted by the patient. In no instance did any abnormal
bleeding oceur. No evidence of infection, inflammation, or forcign body
reaction was observed.

A group of paticnts with primary amenorrhea were treated by im-
plantation with estrogen pellets. The cffect upon development of the
secondary sex characteristies and growth in the size of the uterus were
noted. It was found that in patients with complete lack of breast de-




MISIELL:  STUDY QF ESTROGENIC THERAPY 1011

velopment, a remarkable increase in size of both the nipple and mammary
gland was observed in a comparatively short period of time, ie., five to
six weeks.

Qeveral patienis with sccondary amenorrhea of long standing were
treated with estrogen pellets, and the effect upon the menstrual cyele
and the size of the uterus were noted. In this group, the patients did
not cxperience any change in their symptoms unless the secondary
amenorrhea was associated with signs of early menopause. The cases
are briefly deseribed as follows:

GROUYP I. SURGICAL AND IRRADIATION MENOIAUSE

C. R., aged 32 years, had a panhystercetomy in 1939. She had hot flushes,
10 to 15 daily, severc headaches, nervous irritability, and loss of appetite. Previous
therapy: estrone 20,000 LU. every week for two months. There was moderate
improvement. Implant: June 22, 1940, 56 mg. estrogen. Smears: June 22, typical
eastrate smear, September 14, good estrogenic function. October 19, fair estrogenic
function,

Result.—All symptoms disappeared up to Oct. 19, 1940, at which time headaches
returned. Complete relief four months.

M. K. aged 40 years, had a hysterectomy in 1938. She had hot flushes and
severe itching and burning of vulva and vagina, Previous therapy: estrone 10,000
I.U., twice a week at intervals for one year with relief of flushes, but not of pruritus.
Estrogenic ointment for six months with rolief of burning and itehing. Implant:
Aug. 19, 1940, 63.5 mg. estrogen. Smears: Mar. 7, 1040, slight function; Sept. 26,
1940, good estrogenic function.

Result—Reliet of all symptoms to date, four months after implantation. No
evidenee of pruritus vulvae.

Y. §, aged 40 years, had a hysterectomy in 1037, Mot flushes occurred 6 to 8
times daily. Severe headaches. Previous therapy: Estrone 10,000 LT. twice a week
for one year. Moderate relief of flushes, Implant: Feb, 27, 1940, 60 mg. estroger.
Smears: Feb. 14, 1940, marked decrease estrogenic function; March 12, 1940, good
estrogenic Tunction.

Result—TRelief of all flushes. Persistence of headaches, Referred for allergy
study after two months’ observation.

E. Z., aged 43 years, had a hysterectomy in 1937, Hot flushes oecurred 10 to 15
times daily. Severe pruritus vulvae. - Previous therapy: Estrone 10,000 I.U. once
or twice a week from June 29, 1940, to Sept. 7, 1940. Flushes reduced, 2 daily.
Pruritus unaffected. Implant: Sept. 7, 1940, 33.5 mg. estrogen.

Result.—Complete relief of all symptoms two weeks afler implant. Oet. 19, 1940,
patient in excellent conditiomn. No flushes or pruritus. Last observed on Dee. 21,
1940, condition excellent.

E. B, aged 40 years, had a bilateral oophorectomy in 1830, Pruritus vulvae.
Jlushes occurred 6 to & times daily. Examination, atrophie vaginitis.  Previous
therapy: Estrone 10,000 L.U. once or twice a weel at intervals, Relief of flushes
but not of pruvitus. Implant: June 1, 1940, 64 mg. estrogen.

Result.—Sept. 21, 1940, no flushes. TItching disappeared. Mucous membrane
healthy. Oct. 5, 1940, occasional itehing and few flushes. Complete relief after
four months’ treatment.

F. G., aged 42 years, had a hysterectomy in 1930. Hot flushes oceurred 10 to _15
times daily. Emotional disturbance. Previous therapy: Esirone 10,000 LU. twice
a week from Dee. 30, 1939, to May 1, 1940. Symptoms retwrned when {reatment
wag stopped. Implant: May 1, 1940, 68.8 mg. estrogen. Smears: May 1, 1940,
10 per cent function; July 7, 1940, 90 per cent function.

Result—Complete relicf after five and one-half months after implantation. Be-
implantation on Nov. 2, 1940, of 62.5 mg. of estrogen.
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T. M., aged 28 years, had a panhysterectomy in 1939, Hot flushes oceurred 15 to
30 times daily. Psychoneurosis. She was confined in Bellevue Psyehopathic Hospi-
tal for two weeks, Previows therapy: Lstrone 10,060 1.U. three times a week. Not
satisfactory. ITmplant: April 6, 1040, 52 mg. cstrogen.

Resull.—One week after implant the tlushes were ahsent. There was relief of all
symptoms until Sept. 15, 1040, Return of libido and emotional stability. Gain in
weight. Reimplantation on Oct. 5, 1040, of 50 mg. estrogen. On Dee. 14, 1940,
she felt and looked well. "Tlere have heen no flushes or emotional upset.

A. C., aged 3% years, had a hystercetomy in 1936, Hot flushes oceurred 8 to 10
times daily. She had pruritus vulvae, nervousness, insomnia, and erving spells.
Previous therapy: Bstrone 10,000 LU twiee a week for one year. Reliel of symp-
toms. Recurrence after injeetions were stopped.  Tmplant: Aug. 29, 1040, 56 mg.
estrogen. Smears: Aug. 29, 1910, typical castration smear; Sept. 26, 1940, good
estrogenic funeiion,

Result--—Sept, 26, 1940, no flushes, itehing, or hwrning. More cnergy. Still under
observation.

M. B, aged 39 years, had irradiation in 1929 for menorrhagia. ot flushes oe-
curred 20 to 30 times daily. Severe headaches.,  Previous therapy:  Estrone
20,000 to 40,000 I. T. twice a weoek for six months. No velief. I'mpland: April 6,
1940, 55 mg. estrogen. Smewrs: April 6, 1940, typieal castration eells: May 5,
1940, moderate function. Biopsy: May 5, 1940, complete atrophy of endometrium,

Result —May 5, 1940, flushes now 10 daily. Patient did not refurn for further
ohservation or therapy, Partial improvement, no effeet upon endometrium.

M. €., aged 42 wyears, had postradiation in 1937 for fibromyoma. Severe hot
flushes occurred 5 to 10 times daily. Nervousness, irritability, insomnia, dyspareunia
were present. Previous therapy: Estrone 10,000 1.U. once or twice a week for two
years, Moderate hut transient relief. Implant: June 15, 1940, 50 mg. of estrogen.
Smears:  June 17, 1940, decreased estrogenic Tunction; July 8, 1940, excellent
estrogenic function; Sept. 23, 1940, deercased function.

Result.—Complete relief of all symptoms for three months, After September 15,
she noticed reeurrence of flushes, Reimplanted Sept. 28, 1040, 57 mg. of estrogen.
Complete reliel of all symptoms when last seen, Dee. 23, 1940,

GROUP II.  SPONTANEOUS MENOPAUSE

A. N., aged 40 years, had a spontancous menopanse 1 year previously. Hot
flushes oecurred from 15 to 20 times daily. She was nervous and had lost weight
(18 pounds). Previous therapy: 10,000 1o 20,000 LU. estrone por week sporadically
with moderate relief. Ilushes occwred 5 or 6 times a day. Jmplani: April 18,
1040, 50 mg. of estrogen. Smears: April 1, 1940, typieal castration smear; Sept.
12, 1940, good estrogenic function.

Resull~Complete veliel two weeks following implantation. Duration, 5 months.
Reimplantation on Sept. 20, 1040, of 58.5 mg. of estrogen following return of symp-
toms, Still under observation.

K. I., aged 50 years, had o spontaneous menopause complieated with thyro-
toxicosis and hypertension. Blood pressure 230/110 (June 1, 1940).. Vertigo,
tinnitus, vomiting, hot flushes were present. Previous therapy: Thyroidectomy
four months before. No estrogenie therapy. Implant: June 1, 1940, 57 mg. of
estrogen.  Smears: June 1, 1040, stight estrogenic funetions July 2, 1940, excellent
estrogenic function; Sept. 2, 1040, good estrogenic funetion; Sept. 20, 1940, decreased
estrogenie function. Basal metabolic rate plus 22 per cent. Blood cholesterol
107 mg. per 100 e.c. of plasma (June 3, 1940).

Result~Two woeeks following implant, symptoms improved. No vertigo, vomit-
ing, or tinnitus. Rlood pressure 200/110, on Sept. 26, 1940. Return of symptoms
five months Inter, Reimplantation of 59.5 mg. of estrogen Nov. 7, 1940. Has been
able to do all housework and is symptom free up to present time, Dec. 23, 1940.

W. T., aged 4§ years, had spontaneous menopause 3 years ago. Hot flushes 6 to
10 times daily. She was nervous, irritable, and had pruritus. Previous therapy:
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Estrone 10,000 1.U. once or twice a week, and for 2 years had relief from flushes.
Implant: May 6, 1940, 52 mg. of estrogen. Smears: Mareh 18, typical eastration
cells; June 23, excellent estrogenic [unction; September §, good estrogenic funetion;
October 1, retwrn of castration cells.

¥ig. 1.—Endometrial biopsy before therapy ; nonfunctioning endometrium cystic glands,
Dense stroma.

Fig. 2.—Scven weeks after implantation of 55 mg. of estronic pellet. Moderate pro-
liferation of endometrial glands, showing effect of mild estrogenic activity.

Result.—Two weeks after implantation, completc absence of flushes, General
feeling of well-being. Duration, four and one-half months. Reimplantation on Oct.
1, 1940, of 56 mg. of estrogen, with alleviation of symptoms one week later. Still
under ohservation.

3 P. H, aged 53 years, had a spontancous menopause sinec June, 1939. Hot
) flushes occurred 2 to 4 times daily. Nervousness, insomnia, and irritability were
{ present. She had had no previous therapy. Implant: April 18, 1946, 50 mg. of

estrogen. Smears: April 18, marked decrease of ovarian function; May 19, ex-
cellent estrogenic function; October 5, decreased function.
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Rosult—No flushes. General condition much improved for period of six months.
Relurn of symptoms October, 1940, Reimplantation on October 10 of 57.5 mg.
of estrogen. Still under observation. Symptom free to date, Dee. 24, 1940.

M. R., aged 85 years, had menopause precox. Her last menstrual period oecurred
in December, 1935. Hot flushes occurred 3 to 4 times daily, There were malaise and
absence of libido. Previous thevopy: Sporadic treatment with injections of cstrone
for two years. No effect on general condition. Implant: Aug. 13, 1040, 55 mg.
of estrogen, Smears: August 13, typieal castration cells; September 26, very good
estrogenic funetion, Biopsy: Oecl 11, 1938, atrophic endometrium (Fig. 1). Oect. 3
and 17, 1940, proliferative endometrium (Fig. 2).

Resull—All symptoms were relieved three weeks after implantation. No flushes,
return of libido. She was able to do all housework. Three months later, reap-
pearance of symptoms, followed by reimplantation of 60 mg. of estrogen on Nov. 18,
1940. Still under observation.

A. G, aged 47 years, had decreased menstrual periods for two yeurs. She also had
severe hot flushes, twitching of eyelids, insomnia, and nervousness. Previous therapy :
Estrone 10,000 IU. twice a week. Moderate but transient relief. Implant:
Aug. 19, 1940, 56.5 mg. of estrogen. Smears: October 7, fair estrogenic function.

Result—Flushes completely disappeared one week after implant. She sleeps
better, and is not so nervous. Still under obscrvation four months after implantation.

B. €., aged 45 years, had had scant periods for two years. She also had head-
aches, hot flushes, 4 to 5 times daily, lack of libido, and was always tired. There
had been no previous therapy. Implant: Aug. 31, 1940, 46 mg. of estrogen.
Smears: August 31, poor estrogenic function; Septembel 19, excellent estrogenic
function; October 3, excellent estrogenic funetion.

Result.—Oct. 3, 1940, feels well, There are no flushes or headaches, and she has
more energy. There is marked improvement clinically. Still under observation
four months after implantation.

D. D, aged 31 years, had menopause precox. She had had irregular perieds for
one year, every two to three monthg with one- “hour flow. There were severe head-
aches, hot flushes, and absence of libido. There had been mo previous therapy.
Implant: May 4, 1940, 45 mg. of estrogen. Smears: May 4, no estrogenie
function; May 18, fair estrogenic fumection; September 21, decreased function.
Biopsy: September 21, abortive secretory phase.

Eesult,—June 15, increased sense of well-being. No flushes or headaches were
present.  Relief of symptoms for five months.

R. T, aged 27 years, had menopause precox. Hot flushes occurred 20 times daily.
She had had amenorrhes for three years. Previous therapy: Substitution therapy
10,000 T.U., three times a week, thyroid. Implant: Aug. 28, 1940, 38.5 mg. of
estrogen. Bwpsy Feb. 17, 1940 extreme atrophy.

Result—TFlushes were slight, 2 to 4 times daily, one month after implant. L1b1do
increased. There was relief of symptoms for three months. Flushes reappeared
Nov. 23, 1940, but not as severe as hefore. Reimplantation of 47 mg. of estrogen
on November 23.

L. D, aged 32 years, had pruritus vulvae, dysparcunia, atrophy of vulva, and
lencoplakia of vulva. Previous therapy: TFstrogenic ointment for onc year at
intcrvals. Moderate relief while under therapy. Implant: June 1, 1940, 46.5 mg. of
estrogen.  Biopsy: October 1, nonfunctioning endometrium.  Faginal biopsy:
parakeratosis.

Result—Complete relief of all symptoms for four months. Return of itching
and soreness Oect. 1, 1940. Leucoplakia of buccal mucous membrane 1 em. in area
anterior to Stenson’s duct noticed on Oct. 26, 1940. TItching was worse. Reim-
plantation of 53.5 mg. of estrogen on Dec. 7, 1940.

GROUP TII. PRIMARY AND SECONDARY AMENORRIEA

B. P., aged 23 years, had primary amenorrhea, absence of breast development and
pubic hair. There had been no previous therapy. Implant: Deec. 5, 1939, 75 mg. of
estrogen, Smears: December 5, no function; Jan. 15, 1940, excellent function.
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Result.—There was noticeable development of both breasts within cight weeks,
slight growth of pubie hair, but no menstrual period oceurred.

F. 8., aged 20 years, had primary amenorrhea. Hypertrichosis. Previous therapy:
X-ray stimulation of pituitary. Substitution therapy. Infantile uterus on exam-
ination. Implant: April 6, 1940, 50 mg. of estrogen; Aug. 21, 1940, 57 mg. of
cstrogen,

Result—Uterus was slightly larger. There was spotting from September 14 to
17.  First real period oecurred on October 29 to November 4. Breasts are larger,
and the patient feels well,

E. J., aged 30 yecars, had primary amenorrhea. Hot flushes oceurred 6 to 8 times
daily. She bhad dysparcunia, and no hreast development. Previous therapy:
Substitution therapy 10,000 LU, three times a week. Implant: April 28, 1040,
48 mg. of estrogen.

Result.—Therc had been no flushes six months after pellet implantation, Dys-
pareunia improved. Patient felt mueh better with implantation thau with injections.
Reimplantation of 59 mg. of estrogen Oct. 17, 1940, following return of fluslies.
Breasts were noticeably Iarger within eight weeks after implantation, but became
smaller four months later,

A, W, aged 29 years, had secondary amenorrhea. Last menstrual period oceurred
May, 1940. TPeriods were at prolonged intervals of ¢ wmonths. Faxamination:
Hypoplasie of uterus. No previous thevapy. Implant: Aug. 18, 1940, 58 mg. of
cstrogen. Biopsy: September 26 nonfunctioning endometrium.

Result—Failure. Patient was referred for x-ray therapy to pituitary. (Stimu-
lation.)

B, M, aged 32 years, had secondary amenorrhea. '"here had been amenorrhea
for one year., No previous therapy. No menopausul symptoms, Implant: Feb. 24,
1940, 50 mg. of estrogen; Aug. 14, 1940, 51.5 mg. of estrogen. Smears: February
24, no tunetion; March 30, excellent funetion; April 13, moderate function; June 8,
fair funetion; September 12, moderate function. Biopsies: February 11, atrophy;
March 23, active proliferation; April 6, atrophy; September 11, irvegular prolifera-
tion; October 4, atrophy.

Result.—Spontaneous period  occurredt on September 12 for three days, other-
wise no change in menses,

A. P, aged 25 years, had secondury anmenorrhea for nmine und one-half months.
There had been loss of libido. Previous therapy: Thyroid, and estrone 10,000 1.U.
three times a week, Implent: Sept. 7, 1940, 55 mg. of estrogen. Smears: Sep-
tember -7, fair estrogenie function; September 28, excellent estrogenic funection.
Biopsies: - July 24, atrophy; August 28, mild proliferation.

Result—There was a spontaneous menstrual period on October 18 for four days.
She iz still under observation. No effect on libido.

DISCUSSION

Group I. Swrgical and Irradiation Menopause.~Of the 10 menopause
castration cases, 8 patients were relieved of all symptoms one week to
ten days following implantation. There was 1 failure in a post-radiation
case. One patient was observed only a short period of time and no
definite eonclusion could he made in this instance. Of the 6 patients
kept under observation for a sufficient length of time, it was found that
the average symptom-free period was four months., One patient, follow-
ing radiation therapy, was symptom free for a period of three months.
These patients were in a much younger age group than those of the
spontancous menopause. Considering the average dose to be 50 mg. and
the average symptom-free period one hundred and twenty days, it would
appear clinically that the patients utilized approximately 4,100 L.U. of
estrogen per day.
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Group II. Sponlaneous Menopaouse.—Twelve patients with spon-
taneous menopause were treated with pellets, averaging 50 mg. in weight,
As in the castration eascs, a latent period of one week to ten days elapsed
before relief in symptoms was noted by the patients. No abnormal bleed.
ing occurred at any time following the implantation. The duration of
the symptom-{ree period, in those patients ohserved for a sufficient length
of time, averaged five months. This was a longer period than cxisted
in the eastration group. Roughly, therefore, from clinical observation
alone, we may assume that 50 mg. will last one hundred and fifty days,
and the patient absorbs an average amount of 3,000 I1.U. per day.

Recently, Corner” determined the rate of secretion of cstrogenie
hormones by the ovaries of the Mecacus rhesus monkey in an experi-
mental study. Ile estimated the rate of secretion tentatively as equiv-
alent to 200 I.U. estrone daily. He multiplied this figure by a factor
of 15 to allow for the proportionate weight and caleculated the ratle of
production of estrogenic hormone by the human female as equivalent to
3,000 T.U. of estrone daily. There is a striking similarity of the figures
obtained by Corner in the production rate of estrone as compared with
our clinical estimate of utilization of the hormone in a group of spon-
taneous menopause cases.

It is interesting to notc that those patients who had previous courses
of intramuscular injections were able to compare the two forms of
therapy. They stated that although intramuscular injections relicved
their flushes, intermittently, they did not have the same continuous feel-
ing of well-being, or energy, as when under therapy by pellet implanta-
tion. When questioned as to the type of therapy they preferred, they
unanimously chose pellet implantation.

It has been the clinical observation of many workers that small
amounts of ovarian hormone injected daily give far better results than
large amounts administered once or twice a week. This fact was recently
brought out by Smith® in an analysis of 77 cases of estrogen therapy of
the climacteric. It has been his practice to give daily intramuscular
injections of 2,000 to 5,000 LU, of estrone for a period of two or three
months in moderately severe cases.

It is a well-known fact that only 15 to 20 per-cent of climacteric women
require intensive substitution therapy. Ilowever, these patients will
not submit to long-continued intramuseular injections either daily or
every other day. In the usual course of events, as soon as the patient
feels better after the first few weeks of therapy, she will become
negligent, and the treatment then becomes quite sporadic. Obviously,
a method which will afford a eontinuous flow of hormone over a long
period of time, following a single treatment, has tremendous appeal to
the patient.

Another clinical observation was made in the pruritus vulvae cases
associated with menopause. Some of these patients had previously
been treated with estrogenic ointment, both for atrophic and hyper-
trophie vulvitis. They found that when the ointment was discontinued,
their symptoms returned rather promptly and they were much more
comfortable for a longer period of time under pellet therapy, especially
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in cases of atrophie vulvovaginitis, where long-continued therapy caused
increased changes in growth and vaseularity of the vaginal mucous
membrane. Many patients who complained of frigidity and dyspareunia
found that these symptoms were definitely relieved.

Group III. Primary and Secondary Amenorrhes.—In 2 cases of
sccondary amenorrhea, biopsies showed evidence of a moderate prolifera-
tion of the endometrium. Vaginal smears showed an increased amount
of cornified epithelial cells. An increase was noted in the size of the
aterus which had previously shown evidence of hypoplasia. Implanta-
tion had no effect whatsoever upon the menstraal cyele. This observation
is, perhaps, consonant with the accepted theory of menstrual bleeding
as a deprivation effect. In pellet implantation the effect is continuous,
and there are no periods of withdrawal at which times bleeding might
he expected.

Three patients with primary amenorrhea were treated with implanta-
tion of estrogen pellets, averaging 55 mg. in weight, in order to observe
the effect of long-continued administration upon the size of the uterus
and upon the development of the sccondary sex characteristics. The
effect upon breast development in these cases was rather striking. With-
in a period of five to eight weeks, a noticeable increase in the size
of the mammary glands and of the nipple area oceurred. Lack of breast
development was a disturbing factor in the patient’s psyche. This was
relieved after development took place in a comparatively short period
of time.

CONCLUSIONS

1. Estrogen therapy by implantation of 50 mg. pellets is a safe and
offective mode of therapy in cases of menopause.

2. Long-continued administration by implantation is more economical
to the patient.

3. Pellet implantation is a simple office procedure.

4. No untoward effects were observed in 2 geries of 28 cases.

5. Therapy by pellet implantation for the menopausal syndrome has
proved more effective than that obtained by intramuscular injection.

6. In patients with primary amenorrhea, complaining of lack of
breast development, satisfactory results have been obtained with pellet

implantation.

The pellets used in this study were composed of the finely powdered estrogenic com-
pounds derived from pregnant mares’ urine (cstrone, equilin, equilenin, and cstradiol).
The . material was compressed in a steel die punch tablet machine without addition of
any incrt diluent. Material was furnished through the courtesy of Dr. C. F. Longfel-

low of G. 'W. Carnrick Co., Newark, N. J.
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