
3 14 ESTROGEX PELLETS IIV LvOMEN 

relation to its nitrogen content is given by the fact that a 1 :loo0 
dilution of a solution containing 0.3 nig of nitrogen/cm3 still retained 
skin reactivity in a ragweed-sensitive case. That is, a solution con- 
taining 0.0003 mg of nitrogen/cm3 scratched into the skin by the 
usual technic, gave a positive test. 

The skin reactivity of the pigmented fractions has not as yet 
been investigated nor have undialyzed solutions been exaniined 
electrophoretically . 
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Absorption Rates and Biologic Effects of Pellets of a-Estradiol 
and a-Estradiol Benzoate in Women. 

ROBERT I. WALTER, SAMUEL H. GEIST AND UDALL J. SALMON. 
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In a preliminary coniniunication, we have reported the subcu- 
taneous implantation of crystals of a-estradiol benzoate in a group 
of 10 menopausal patients who had well-defined morphologic signs 
and symptoms of estrogen deficiency.' I t  was shown that, by this 
method of administering estrogens, it was possible to achieve a 
strikingly more prolonged effect than is obtained with comparable 
aniounts of the hormone, administered parenterally, in solution in 
oil. I t  was subsequently demonstrated that a correspondingly pro- 
longed inhibition of the hyperactive hypophysis occurred following 
the estrogen implantation." 

have shown that prolonged estro- 
genic effects resulted from the subcutaneous implantation of 
pellets of estrogens in rats, we thought it desirable to study 
in women the duration of the physiologic and therapeutic 
effects of pellets as compared with crystals of the same estrogenic 
substance. Accordingly, 46 patients were implanted with pellets 
and 5 5 with crystals of either a-estradiol or a-estradiol benzoate. 
During a period of observation of approximately one year, it was 
noted that niore prolonged physiologic and therapeutic effects re- 

Since Deanesley and Parkes3T 
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sulted from the implanted crystals than from pellets of similar weight 
and chemical constitution, We, therefore, felt it important to 
determine the rate of absorption of the hormone by removing and 
reweighing the implanted pellets at varying intervals after the im- 
plantation. At the same time, the duration of biologic effects of the 
implanted hormone, as manifested by morphologic changes in the 
endometrium and vaginal mucosa, were studied by means of re- 
peated vaginal smears and vaginal and endometrial biopsies. Here 
we wish to report the results of our studies on the absorption rate 
and duration of biologic effects of the implanted estrogen pellets. 

From the 46 cases implanted with pel- 
lets, 14 patients ( 9  natural menopause, 4 surgical castrates and 1 
X-ray castrate) were selected for excision. The duration of the 
menopause, in this group, varied from 2 months to 7 years. All of 
the patients had either clinical or morphologic evidence of estrogen 
deficiency, or both, prior to the implantation. 

Round, flat pellets of a-estradiol and a-estradiol benzoate,* ster- 
ilized by autoclaving (265"F, at 15 Ib pressure, for 30 minutes), 
varying in weight from 15 to 25 mg each, were implanted, subcu- 
taneously, in the outer aspect of the thigh. Nine patients were im- 
planted with a single pellet ; 4 with 2 pellets; and one with 3 pellets. 
In 8 cases, the pellets were of a-estradiol and in 6, a-estradiol ben- 
zoate. The skin was prepared with alcohol and iodine and anes- 
thetized with 1 % novocaine. The pellets were implanted, approx- 
imately of an inch below the surface into the subcutaneous fat, 
through a skin incision approximately inch in length. The im- 
plantation sites were excised at varying intervals after the im- 
plantation and the pellets were weighed after drying in a desiccator. 

Results. Absorption Rates of a-Estradiol Pellets. The a-estra- 
diol pellets were excised at periods of time varying from 130 to 245 
days following the implantation. Each pellet was found to be closely 
enveloped by a fibrous capsule. Microscopic study of the surround- 
ing tissues revealed a typical non-specific foreign body reaction. 
(The histologic details of the tissue reaction to the pellets are de- 
scribed elsewhere.5) The results of this study are presented in 
Table I. 

The rate of absorption, expressed in terms of average percent 

Material and Procedzwe. 

* For the a-estradiol and a-estradiol benzoate pellets used in this investigation, 
we are indebted to Dr. Erwin Scliwenk, Schering Corporation, Bloomfield, N. J., and 
to Mr. Robert C. Mautner, Ciba Pliarmaccutical Products, Summit, N. J. 

6 Geist, S. H., Walter, R. I., and Salmon, U. J., PR,OC. SOc. ESP. BIOL. AND 

MED., 1940, 43, 712. 
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weight loss per 30 days, varied from 1.9 to 8, with an average for 
the series of 4.85%. This represents, in terms of rat units, average 
daily absorption rates varying from 191 to 1460 R.U., with an 
average for the series of 473 R.U. per day. Deanesley and Parkes, 
in their study of a-estradiol pellets in rats, reported 6% to 9% 
average absorption per month. 

The a-estra- 
diol benzoate pellets were excised at intervals varying from 87 
to 207 days after the implantation. In this series, also, a fibrous 
capsule was found surrounding each pellet. The rate of absorption 
in terms of average percent weight loss per 30 days, varied from 0.41 
to 4.7. The average rate of absorption (per 30 days), of this series, 
was 1.72%. This represents, in terms of rat units, variations from 
31 to 238 R.U. per day, with an average for the series of 113 R.U. 
per day. 

Biologic Efects of a-Estradiol Pellets. All cases showed charac- 
teristic morphologic evidence of estrogenic effect, as indicated by 
proliferative response in the vaginal mucous membrane (smears and 
biopsies) and/or the endometrium, within 2 weeks after the im- 
plantation. Details of the effect of implanted estrogens upon the 
mucous menibranes of the genital tract are being reported elsewhere. 

At the time of removal of the implanted a-estradiol pellets, there 
was evidence (in all but 3 cases) of morphologic regression to the 
pre-iniplantation status, indicating varying degrees of estrogen de- 
ficiency. Apparently, at the time of excision, so little of the hormone 
was being absorbed that no estrogenic effect was demonstrable in 
the uterine or vaginal mucosa. In all of these cases the pellets had 
been retained for 180 days or more. 

The 3 cases in this series that revealed morphologic evidence of 
continued estrogen activity, at the time of excision, had all been 
implanted for shorter periods of time (23, 130 and 160 days). 

In the a-estra- 
diol benzoate series, morphologic studies, at the time of excision 
(87 to 207 days post-implantation) , revealed, in all cases, regression 
to the pre-implantation status, indicating the cessation of estrogen 
activity . 

Clivliclrl Efects of a-estmdiol Pellets. One patient (Case No. 6) 
experienced no relief of symptoms; 4 were relieved for periods vary- 
ing from 101 to 190 days ; 2 (Case No. 2 and Case No. 4) were still 
symptom-free at the time of excision (160 and 130 days post-ini- 
plantation). 

Two patients 
(Case No. 9 and Case No. 13) experienced no relief of symptoms 
following the implantation ; 5 were relieved for periods varying 

Absorption Rates of a-Estmdiol Benzoate Pellets. 

Biologic Efects of a-Estmdiol Benzoate Pellets. 

Clinical Efects of a-Estradiol Benzoate Pellets. 
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from 45 to 75 days; one (Case No. 12) was symptom-free at the 
time of excision, which was 88 days after the implantation. I t  is 
apparent from this study that pellets of a-estradiol have a more pro- 
longed therapeutic and biologic effect than pellets of a-estradiol 
benzoate. 

It is important to note that despite the presence of sizeable pellets 
(weighing 1 1  to 46.4 mg) in the subcutaneous tissue, the majority 
of the patients, at the time of excision, exhibited clinical as well as 
niorphologic evidence of estrogen deficiency. The fact has already 
been mentioned that the pellets were found to be completely enveloped 
by a tight, fibrous capsule.’ -4pparently the capsule acts as a barrier, 
progressively retarding absorption of the hormone and reducing it 
finally to a level at which no demonstrable estrogen effect is exerted, 
either clinically or morphologically. 

The question may be raised as to whether the hormone may not be 
inactivated by its prolonged contact with the subcutaneous tissues. 
Such a qualitative change in the pellets has been considered and 
apparently ruled out by demonstrating that the excised pellets, when 
reimplanted in rats, produced characteristic estrogen effects. 

It is evident from this study that, in spite of the striking initial 
morphologic and therapeutic effects produced by the implanted estro- 
gen pellets, there is a serious objection to this method of administer- 
ing estrogens clinically, since the therapeutic effect is relatively 
short-lived and the patients, thereafter, retain sizeable pellets without 
deriving any therapeutic benefit from them. 

A comparative study of the absorp- 
tion rates and duration of biologic effectiveness of implanted pellets 
of a-estradiol and a-estradiol benzoate was made in a series of 14 
cases. This study revealed that the average percent absorption rate, 
per 30 days, of a-estradiol pellets was 4.85% (= 473 rat units per 
day), as compared to 1.72% (= 113 rat units per day) for pellets of 
a-estradiol benzoate. The duration of biologic and therapeutic 
effects was definitely longer in the a-estradiol series. It is con- 
cluded, on the basis of these studies, that the fibrous capsule which 
forms about the pellets progressively decreases the rate of absorption 
of the hormone, so little being absorbed finally that no demonstrable 
niorphologic or therapeutic effect is produced. Furthermore, because 
of the fact that absorption of the hormone in effective amounts 
ceases when only a relatively small amount of the pellet has been ab- 
sorbed, it is concluded that the implantation of pellets (weighing 15 
to 25 mg) of a-estradiol and a-estradiol benzoate is not a satisfac- 
tory method of administering estrogens clinically. 

We wish to gratefully acknowledge the technical assistance of Mr. A. A. Salmon. 

Sztmmnry and Co~zclusio~zs. 


