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Update on the Female Prostate and the
Phenomenon of Female Ejaculation
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A review of research concerning the female prostate, a specific organ of the female urogenital system, is presented. This
research focuses on clinical interest, anatomical structure, and histochemistry of the female prostate. Research
concerning the phenomenon of female ejaculation is reviewed in terms of findings relevant to forensic medicine and
sexuality. Further systematic research is needed tc determine if the female prostate, the Gréfenberg spot, and female
ejaculation are furctionally connected.

searly as 1981, we, from Slovakia
Aand the United States of America,
were publishing research concerning
the morphological and functional
parameters of the female prostate,
the small and mysterious organ ¢f the
female urogenital system, and the
phenomenon of female ejaculation.
Since 1672, when De Graaf postu-
lated the existence of the female pros-
tate in his book De mulierum organis
generationi inserventibus, many
researchers in the field of medicine
and biclogy have investigated prob-
iems of the female prostate, For
example, Rudolf Virchow (1821-
1902), the well-known pathologist,
recognized the existence of this organ
and studied its pathclogy. Histori-
cally, there are alsc references to
female ejaculation, beginning with
Aristotle, who observed that women
expel a fluid during orgasm {Ladas,
Whipple, & Perry, 1982; Stifter,
1988}, De Graaf {1672}, in his New
Treatise Concerning the Generative
Organs of Women, described female
fiuid as “rushing out” with “impetus”
and “in one gush.” From a review of
literature, Sevely and Bennett (1978}
gspeculated that some women ejacu-
late, and the source of the gjaculate
is the femsle prostate, a system of
glands and ducts that surrounds the
female urethra and develops from the
same embryoclogic tissue as the male
prostate.

The Female Prostate

The term “female proztate” was
commonly used in the past and in the
beginning of the 20th century. This
term was derived not only from
De Graaf’s writings but also because
the male and female prostate develop
from the same embryonic tissue of
the sinus urogenitaliz (Longo, 1982},
The female prostate has the same
structural components as the male
prostate, Le., prostatic glands, ducts,
and smooth muscles. In the female
prostate there are numerous ducts;
however, there are fewer glands than
in the male prostate. In addition, the
size of the prostate in the female is
smaller than the prostate in the male
{Zaviacic, 1985h, 1987h).

Diseases of the female prostate are
less frequent than those of the male
prostate and usually do not threaten
the woman's life. A varied clinical
picture of different diseases of the
female prostate, resulting from
pathology of this organ, were
reported in the beginning of the
1950s (Huffman, 1951} Felsom and
O'Brian {1943} reported cases of
hyperirophy of the female prostate
gland. More recently, carcinoma of
the prostate paraurethral duct,
which frequently affects men, has
also been identified in women {Svan-
holm, Anderson, & Rohl, 1987; Zavia-
cic, Sidle, Borovsky, & Kuderjava,
1992). The incidence of these dis-
erders in women has not been
addressed; however, it is assumed to
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be lower than in men. For example,
myocadenomatous hyperplasia of the
prostate affects approximately 80%
of men over 80 years of age {Mostof
& Davis, 1985). Because of the lesser
degree of pathology of the female
prostate in comparison with the male,
the female prostate has been consid-
ered only a rudimentary and an insig-
nificant vestigial structure. This may
be why the femele prostate, under the
official name of Skene’s paraurethral
glands and ducts, receives little
attention in medical literature.

A great change in the under-
standing of the female prostate was
breught about when Tepper, Jagir-
dar, Heath, and Geller (1984 and
Pollen and Dreilinger (1984) demon-
strated that the paraurethral glands,
their content, and a part of the female
uroepithelial cells reacted positively
to the specific antigen of the male
prostate (PSA) and to the specific
prostatic acid phosphatase (PSAcP}.
In addition, these prostatic markers,
widely used in diagnosing carcinomas
of the male prostate and its metasta-
ses, were found in carcinoma of the
female prostate (Svanholm, Ander-
son, & Rohl, 1987; Zaviacic et al,,
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1992). The nonvestigial concept of
the female prostate as a functional
organ was supported by the results of
regearch (Zaviacic, 1984a, 1884h) in
which the enzymatic parameters of
the female prostate were demon-
strated. It was also shown that the
histoenzymatic parametfers were
comparable to those of the male pros-
tate {Zaviacie, 1985a).

Adifference in the enzymatic para-
meters of the prostate between fertile
women and women after menopause
suggested the possibility of hor-
menal dependence of this gland
{Zawviacic, 1987a; Zaviacic, Porubsky,
Vierik, & Holoman, 198%). Using his-
tochemical silver methods, the pres-
ence of numercus argyrophil cells of
the closed and open type was demon-
strated not only in the female
prosiatic ducts but alse in the glands,
indicative of the endocrine and
paracrine function of the female pros-
tate within the female neuroendo-
crine svstem (Zaviacic, 1986a, 1986b,
1986¢).

Reports demonstrating cross anti-
genicity {Polien & Dreilinger, 1984;
Tepper et al., 1984} between the male
and female prostate and histochemi-
cal parameters demonstrating the
exocrine {(Zaviacic, 1984a, 1984h,
1988a} and endoparacrine function
{Zaviacic, 1986a, 1986b, 1986¢} of the
female prostate challenge the opinion
that the female prostate is an unim-
portant vestigial and rudimentary
structure {Zaviacicet al., 1985; Zavia-
cic, 1987b}. These reports provide
convincing evidence that the femaie
prostate is a small, functional organ
that produces female prostatic secre-
tion and possesses cells with neuroen-
docrine function, comparable to the
male prostate.

Not all researchers agree with call-
ing this tissue the female prostate.
Alzate and Hoch {1986) claimed that
it is confusing to call the Skene's
glands the female prostate and later
said that it was a matter of peripheral
importance to them {Alzate & Hoch,
1988}, Alzate more recently wrote
that “althcugh it hasbeen long known
that they {the Skene's ducts and
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giands} are embyrologically homolo-
gous with the male proatate, it should
be pointed out that the existence of
a well-developed and funectional
‘prostate’ in & substantial proportion
of women is highly unlikely because
the development of prostatic tissue is
normally dependent on testicular
androgens” (Alzate, 1990, p. 139}
Based on the similarities previously
addressed, it seems inconsistent to
use the term “prostate” for the tissue
in the male and a different term
“Skene's ducts and glands” for the
same tissue in the female. Perhaps
the anatomically correct term of pros-
tate should be used rather than
“female prostate” as the anatomically
correct term of breasts is used when
referring to “maie breasts.”

Female Ejaculation

From 1986 to 1990, the aim of the
research program of Zaviacic and his
colleagues was to establish how cur-
rent knowledge about the female
prostate is reflected in the area of
medicine that may be involved with
problems of the female prostate and
its function. One area of investigation
concerned female ejaculation.

An important contribution to the
practice of forensic medicine and the
demonstration of rape was the find-
ing that the test used in forensic

medicine to confirm the presence of
acid phosphatase when identifying

spermatic secretion lacking sperma-
tozoa has no forensic value. In vitro
produced spots from female ejaculate
(Zaviacic, Oberucova, & Holoman,
1987; Zaviacic, Kokavec, Zaviacicova,
Blazekova, & Heoloman, 1987} and in
vive produced spots on female linge-
rie in the areas of contact with the
genitalia demonstrate the same posi-
tivity of acid phosphatase as male
secretions without spermatozos
{Zaviacic, Kekavee, Oberucova,
Zaviacicova, & Holoman, 1988;
Zaviacic et al., 1987). This suggests
that not only the male but alsc the
female prostate can release its con-
tents via an ejaculatory mechanism
and continual resting secretions.
Similarly, as in the male, the onset of
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the female prostatic secretion
precedes puberty {Zaviacic et al.,
19883,

The finding that the fluid of ure-
thral expulsions, the female ejacu-
late, contains components different
from urine (Addiego et al., 1981; Bel-
zer, Whipple, & Moger, 1984; Sensa-
baugh & Kahane, 1982; Zaviacic,
Dolezalova, Holoman, Zaviacicova,
Mikulecky, & Brazdil, 1988; Zaviacic
et al., 1988; Zaviacic et al., 1984;
Zaviacic, Zaviacicova, Komornik,
Mikulecky, & Holoman, 1984} has
relevance for sexuality and reproduc-
tive medicine. In two studies, the
female ejaculate was significantly
higher in prostatic acid phosphatase
and significantly lower in urea and
creatinine concentrations than urine
specimens from the same women
(Addiegoetal., 1981; Belzer, Whipple,
& Moger, 1984} The significance of
this finding for the fleld of sexuality
is that it has helped many women
who felt that they may be urinating
during sex to havethe knowledge that
the fluid they expel may be different
from urine and a normal phenomenon
that occurs during sexual response.
In addition, fructose has been identi-
fied in female egjaculate (Zaviacic,
Dolezalova, Holoman, Zaviacicova,
Mikulecky, & Brazdil, 1988). Prior to
this finding, fructose was considered
to be present only in male ejaculate
as a special energy source for the
movement of spermatozea. The fruc-
tose in the female ejacuiate has the
potential for providing an important
function in the reproductive process,
an additional energy source for sper-
matozoa mobilitw.

Perry and Whipple (1981) named
a sensitive area felt through the
anterior wali of the vagina about
halfway between the back of the
pubic bene and the cervix, along the
course of the urethra, which swells
when it is stimulated, the Grifenberg
spot or the G spot, after the obste-
trician and gynecologist Ernst
Gréfenberg. Gréafenberg (1850}
described this zone of erogenous feel-
ing and the expulsion of fluid that
occurs simuitaneously with orgasm
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from stimulation of this area. How-
ever, Grifenberg’s original observa-
tions are contradicted by the finding
that the response to G spot stimula-
tion is differentiated; that is, in a
small percentage of women, the
expulsion of fluid from the urethra
may occur during sexual arousal, not
just during orgasm (Zaviacic, Zavia-
cicova, Holoman, & Molcan, 1988}
Zaviacic et al. (1988) divided 10
women who ejaculated in response to
G spot stimulation in the laboratory
into three groups: relatively hard-to-
induce expulsion, easily induced
expulgion, and intermediate. The
women in the hard-to-induce group
{N = 3} needed about 10 tc 15 minutes
of G gpot stimulation to reach orgasm
and ejaculate. The women in the eas-
ily induced group (N = 2} released
fluid from the urethra after a maxi-
mum of 1-1/2 minutes of G spot stimu-
lation but did not report orgasm. The
woemen in the intermediate group
{N = 8} had urethral expulsions after
4 to 8 minutes of G spot stimulation
but did not report crgasm with the
expulsion of fluid.

Although four studies have sup-
ported a statistically significant dif-
ference in chemical composition
between the ejaculated fluid and
urine in females (Addiego et al., 1981;
Belzer et al., 1984; Sensabaugh &
Kshane, 1982; Zaviacic, Dolezalova,
Holoman, Zaviacicova, Mikulecky, &
Brazdii, 1988}, two studies have not
supported these findings (Alzate,
1985; Goldberg et al., 1983). Perhaps
some women do expel urine during
sexual response, and this may be
related to urinary stress inconti-
nence.

Sexologists are familiar with the
rhythmic menstrual cycle of women
in terms of phases. However, there
are other rhythmic components of the
menstrual cycle. The results demon-
strating circatrigintan (30 +/-5B) cir-
cavigintan (20 +/- 5D) rhythm (period
of 22-27 days) of the cellular compo-
nent of the female ejaculate (Zaviacic
et al., 1984} are of practical value for
gynecologic urology and the problems
of urinary incontinence in women. It

Female Prostate and Female Ejaculation

has been demonstrated that with
stimulation of the G spot during the
secretory phase of the menstrual
cyele, far more uroepithelial squa-
mous cells were released into the
gjaculate than during the prolifera-
tive phase of the menstrual eycie.
However, this does net mean that
only pre-menopausal women experi-
ence ejaculation; women of all ages
have reported experiencing ejacula-
tion (Ladas, Whipple, & Perry, 1982).
Concerning the role of the urethral
epithelium in the closing mech-
anismes of the female urethra, it may
be assumed that during the secretory
phases of the menstrual cycle, the
conditions for the development of
incontinence are more favorable in
women (Mikuleckyetal., 1986; Zavia-
cic et al.,, 1984}, The treatment of
urinary incontinence by estrogens is
thus substantiated as estrogens posi-
tively influence the thickness of
both the urethral epithelium and its
wall (Bhatia, Bergman, & Karram,
1989).

Conclusions

An overview of the reasons leading
te the non-vestigial concept of the
female prostate as a specific organ of
the female urogenital system with
certain functions, substantiated by
morphological and clinical research,
has been presented. Based on these
data it is indeed appropriate to call
these tissues the prostate or the
female prostate.

The phenomenon of female ¢jacu-
lation exists. Based on the previously
mentioned research, one could con-
chude that some women expel a fluid
from the urethra during sexual
response that is similar to urine and
may be related to urinary stress in-
continence, and others expel a fluid
that is different from urine. Recom-
mendations in the past to women who
experience this expulsion of fluid
have been to hold back from experi-
encing orgasm or to undergo surgery
for urinary stress incontinence. It is
hoped that awareness of the existence
of female ejaculation will help women
and their partners feel more comfort-

able with this normal phenomenon
and thus avoid surgery designed to
eliminate it (Whipple & Komisaruk,
1991; Zaviacic, Whipple, Zaviacicova,
& Holoman, 1993).

Because the source of the female
ejaculatehasnot yet been determined
definitively, it is premature to state
that the female prostate is the sole
source of female ejaculation, but this
organ may well participate in ejacu-
lation. In addition, because the anat-
omy of the sensitive area felt through
the anterior wall of the vagina, the
Crafenberg spot, has not yet been
precisely identified morphologically,
it is also premature to link the G spot
with the female prostate in every
case. These may be separate entifies,
which may be related in some women
and may not be related in other
women. Further systematic research
is needed to identify definitively the
anatomical properties of the Grifen-
berg spot and to determine if these
entities, the female prostate, the
Griéfenberg spot, and female ejacula-
tion, are functionally connected.
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