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Abstract 

The existence of the human female prostate had been a controversial topic in modern urological medicine, 

frequently ignored, or thought it was a vestigial organ, however, today this perception is antiquated; recent 

investigations recognize it as a functional gland capable of performing the same functions as the male prostate 

gland. In 1672, the Dutch anatomist Regnier de Graaf presented the first anatomical description of the female 

prostate.  He was also the first to use this term. He described it as “a collection of functional glands and ducts 

surrounding the female urethra. Fortunately, the controversy has ended after more than 300 years, due largely 

to the substantial work that for over 25 years has made Dr. Milan Zaviacic. The Federative International 

Committee on Anatomical Terminology (FICAT) in its 2001 meeting in Orlando, Florida, USA, agreed to include 

the term female prostate in the next edition of Histological Terminology, prohibiting the use of terms gland or 

para-urethral ducts, and Skene's gland to appoint the prostate in women. In pathology, there are reported 

cases of female prostate cancer, which although very rare, indicate that the female prostate may also develop 

cancer and prostatic hyperplasia. This article tries to motivate gynecologists, urologists and uro-gynecologists 

to reevaluate the diagnostic criteria around  diseases like the female urethral syndrome, because the evidence 

suggests it may actually be cases of prostatitis. 

 

Antecedents 

The existence of the human female prostate had been a controversial topic in modern urological 

medicine, frequently ignored, or thought it was a vestigial organ. Today this perception is 

antiquated,  recent investigations recognize it as a functional gland capable of performing the same 

functions as the male prostate gland[1]. 

In 1672, the Dutch anatomist Regnier de Graaf presented the first anatomical description of the 

human female prostate and he was  the first to use this term. He described it as “a collection of 

functional glands and ducts surrounding the female urethra. He was also the first to attempt to 

explain the role of the female prostate,  writing " the function of the prostate is to generate a pituito-

serous juice that make women more libidinous”  and “the discharge by the female prostate causes 

as much pleasure as that obtained by the male prostate gland[2]”. 

The Scottish gynecologist Alexander J.C. Skene played a rather controversial role in the 

investigation of the female prostate. His work, published 200 years after De Graaf´s work, described 

the female prostate as two para-urethral ducts that opened at the sides of the urethral opening, and 

exerted an inhibitory effect on further progress in the investigation of the female prostate [1]. 

“On the other hand, from the early years of our century, we can trace an opposite trend considering 

the female prostate referred to as Skene‟s para-urethral ducts and glands as an insignificant, 

rudimentary, vestigial female organ, which does not play any role in the life of the woman. The 



vestigial concept of the female prostate has been based mainly on gross macroscopic differences 

between the sizes of the prostatic glands in the two genders. The difference in size, in disfavor of 

the female prostate, provided for many an implication that it would be unable to function or at least 

to function comparably to the male prostate” [1]. 

 

Influence of Sexual Hormones on the Female Prostate Morphogenesis and Physiology 

During early embryological development, the basic pattern is feminine, that is to say, we are all 

females. This changes when the male embryo begins to produce its own hormones, around the 

eighth week of gestation. Only then the physical development of male and female bodies differs, 

though less than many assume. In order to form the male prostate, the woman must have a primary 

structure (urogenital sinus) from which, at the appropriate time, continue the development towards a 

structure such as the prostate.  

Although the prostate tissue is androgen-dependent, physiology and pathology are also influenced 

by estrogens [3]. In addition to the critical role of androgens, it is well established that estrogen can 

alter prostatic growth, differentiation, and branching [4]. Although androgens are essential for 

initiating branching in the prostate and seminal vesicles, the suppression of androgens production 

after branching morphogenesis reduces the rate and extent of this process, but does not prevent 

the subsequent ramification [5]. Branching morphogenesis is a key feature of organogenesis for 

both organs. It allows for an increased epithelial surface area for seminal plasma secretion, and it 

provides a greater storage capacity for seminal plasma than is present in vertebrates that lack 

homologous glands [4]. 

Zaviacic´s first electron microscopic study [6] of the normal female prostate ultrastructure indicated 

that in the function of this gland and particularly in its secretory cells, estrogens may play an equally 

significant role as do androgens in the maturation and function of the male prostate. In the male 

prostate, immature stratified glandular epithelium differentiates during puberty into two principal cell 

types of the adult prostate glands; the secretory columnar epithelium and the basal cells. This 

differentiation process of the male prostate during puberty is obviously initiated by the beginning of 

testicular androgen secretion [7]. “Despite the fact that under normal conditions there is no 

androgenic stimulus either in puberty or throughout the life of a female, the epithelium of female 

prostatic glands in our material was clearly differentiated into mature secretory and basal cells. It 

seems to be justified to address the question whether only androgens are actually importantly 

involved in the process of differentiation and maturation of prostatic gland cells and whether 

estrogens may not be called into play in the differentiation of glandular cells of the female prostate, 

which is equipped with receptors for this hormone”[6]. Estrogen-receptor-associated protein (ER-

D5) was found in the cytoplasm of cells lining female prostate glands [7]. 

Zaviacic et al [6] expressed their disagreement with the skeptical conclusions voiced in the study of 

Wernert et al [7] on the female prostate that, “These glands (glands of the female prostate) 

resemble strongly the male prostate glands before puberty ..... glands (of the female prostate) 

remain immature throughout life (of the female) from the fetal period up to advanced age ....No 

indications can be found for a proper biological function ...” . 

 To the contrary, Zaviacic´s electron microscopic analysis of the normal female prostate showed 

that as in the male after puberty, in the adult female prostatic glands morphologically mature 

secretory and basal cells are formed. “There is no ground for believing that these cells would not 

play the same role in the pathophysiology of the female as in that of the male prostate” [6]. All these 



findings allow us to understand why the female prostate does not disappear during embryological 

development, as previously thought. In our species, about 90% of women develop mature prostatic 

tissue that is active in secretory processes [8]. 

 

Structural and Functional Homology Between the Human Female Prostate and the Female 

Prostate of other Mammalian Species.  

Together with the studies of the human female, it is recognized that well-developed prostates are 

present in females of at least four mammalian orders: insectivora, chiroptera, rodentia and 

lagomorpha, which exhibit a variable degree of development and produce prostatic secretions with 

unknown function [9, 10, 11, 12]. The experiments with human female prostatic tissue are very 

limited because the female prostate can only be obtained through necropsies of women who 

suffered cerebral death [6]. Hence,  it  is necessary  to  adopt  experimental  models  that  use  a 

prostatic gland  similar  to  the human  female prostate  in order to extrapolate the data to the 

human species[13]. Taboga et al [14] have adopted the Mongolian gerbil (Meriones unguiculatus,) 

as an experimental model because the female prostate of this rodent has great homology with the 

human female prostate and the male gerbil ventral prostate. One example of this homology is the 

PSA expression in the secretory epithelium of the adult female prostate in this species (Fig.1) and in 

the human female prostate (Fig. 2). 

The structural and functional similarity between the gerbil (Meriones unguiculatus) female and 

human female prostates suggests that this rodent is an excellent experimental model to investigate 

the functional aspects of the normal organ and installation of pathophysiological disorders [15, 16]. 

Thus, for instance, Pegorín de Campos et al [17] have observed that old male gerbils (12 months) 

may spontaneously develop benign prostate hyperplasia, cancer, and other prostate disorders. 

Previous data have demonstrated that histological, histochemical and ultrastructural features of the 

adult gerbil prostate are comparable with those of the human prostate [15, 18, 19]. Although the 

female prostate in the gerbil remains small, it is clearly functional; the presence of a differentiated 

epithelium and secretory cells with high synthetic activity is a strong evidence of its maturity and 

functionality [15, 20, 21].  



                    

Figure 1. Prostate specific antigen (PSA) expression in apical portion of secretory epithelium in the female 
prostate of adult gerbil (Meriones unguiculatus). Courtesy of Dr. Sebastiao R.Taboga. 

                 

 

                   

Figure 2: Expression of prostate-specific antigen (PSA) in the apical part of cytoplasm of the secretory cells 

and in membranes of female prostatic glands. 19 years-old female, biotin-streptavidin-peroxidase technique, x 

180. From Zaviacic et al [1] 

 

 



Official Recognition and International Agreements  

The recognition of the existence of the human female prostate is due largely to the substantial work 

that for over 25 years has made Dr. Milan Zaviacic, a prominent forensic pathologist, at the 

Comenius Medical School, University of Bratislava, in the Slovak Republic. Based on research 

findings of Zaviacic and his collaborators, the Federative International Committee on Anatomical 

Terminology (FICAT) in its 2001 meeting in Orlando, Florida, USA, agreed to include the term 

female prostate in the next edition of Histological Terminology, prohibiting the use of terms gland or 

para-urethral ducts, and Skene's gland to appoint the prostate in women [1]. 

Thus, the latest edition (October 2008) of Histological Terminology: International Terms for Cytology 
and Histology, already includes the term female prostate (see table 1).  At international level, this 
book provides the most current terminology for histology professionals, students, medical writers 
and editors, medical researchers, medical libraries, and related companies in the medical sciences. 
 

 

Table 1. Copy of the original document published by the FICAT on October 18, 2008, in which the term female 

prostate it was accepted. Courtesy of Dr. Colin Wendell-Smith, ex-secretary of the FICAT. 

 

Location and Morphology 

While the male prostate surrounds the urethra, the female prostate lies in the wall of the female 

urethra [8, 22, 23-25] (Fig.3). This is the main macroscopic difference between male and female 

prostate glands. The thickness of the wall and the length of the female urethra thus limit the size of 

the prostate, which for these reasons is smaller than the prostate in the male. However, despite the 

less space available for the female prostate, it possesses all the structural components 

characteristic of the male prostate [26, 27].  

The female prostate possesses histologically the same structures as the prostate of the male, i.e. 

glands, ducts, and smooth musculature. The ducts are more numerous than the glands,  and they 

exceed in number  the ducts in the male prostate. The smooth musculature (musculofibrous tissue) 

is also more abundant in the female compared to the male prostate [8, 26, 27]. The prostatic 

(paraurethral) ducts do not open into the vulva on the sides of the meatus of the female urethra, 

they rather penetrate into the lumen of the urethra along its whole length [8, 22, 27], and it is 



through the urethra and not through separate openings that the female prostate discharges its 

contents [8, 27]. 

The mean weight of the prostate of the adult female is 5.2 g and its size is 3.3 cm (length) x 1.9 cm 

(width) x 1.0 cm (height) [8] and represents roughly one quarter of the mean weight (23.7 g) of the 

adult male prostate [28,29,30].  

 Wimpissinger et al [31] studied seven women with Magnetic Resonance Imaging (MRI), and  found 

that in these women, the female prostate volumes ranged from 2 to 4 cc. 

Zaviacic [27] has established six anatomic models that are found in different sizes in all women 

(Table 2). 

1 Anterior type (external urethral meatus) 
2 Proximal type (bladder neck) 
3 Glands along the whole length of the urethra 
4 Rudimentary 
5 Gland in the middle of the urethra 
6 Dumbbell type 

                 

                            Table 2. Anatomic types of female prostate (adapted from Zaviacic, 1999). 

 

 

                 

Figure 3. Location of the female prostate. This figure corresponds to the anatomic type no. 3, according with 
table 2 from Zaviacic, 1999.  Courtesy of Mr. Brad Fox.  

 

 



Despite its smaller size, the female prostate has at least two main functions [1]:  

• Exocrine (production of prostate specific antigen(PSA),  prostate specific acid 
phosphatase(PSAP),   fructose, E-600 sensitive esterase and glucose-6-phosphatase  

• Neuroendocrine (serotonin production)  

 

 

Ultrastructure of the Normal Adult Female Prostate 

The exocrine function of the female prostate is reflected by its particular structure, including the 
presence of secretory (fig. 4) and basal cells with their characteristic ultrastructural appearance. Tall 
cylindrical secretory (luminal) cells are the predominant type both in female and male prostatic 
glands. Apical cytoplasm contains abundant secretory elements (secretory vacuoles and granules), 
rough endoplasmic reticulum, developed Golgi complexes and numerous mitochondria. These 
organelles characterize the active secretory configuration of female prostatic secretory cells with 
apocrine (apical blebs) and merocrine (secretory vacuoles and granules) types of secretion.                   

            

Figure 4. Solitary gland of the female prostate with luminally located secretory cells with dark nuclei. Below 
them basal (reserve) cells with less dark nuclei attached to the basement membrane. ×360. (From Zaviacic et 
al [6]. 

 

Like in the male, also in the female prostate, especially in its luminally located secretory cells, 
lysosomal and prostatic specific acid phosphatase (PSAP) was determined histochemically using 
Gomori‟s, and Serano‟s methods [34].  

Histochemical demonstration of E-600 sensitive esterase and glucose-6-phosphatase with further 
enzymes indicates secretory activity of female prostatic cells. These enzymes involved in 
proteosynthesis participate in the production of female prostatic fluid [34]. Concerning the spectrum 
of the enzymes determined, the enzyme equipment of the male and female prostate is comparable.  



 

 

     

Fig. 5. Magnified overview of a normal gland of the female prostate. Basal cells (BC) rest on the basement 
membrane (BM). In the lower part a portion of an intermediary cell (IC). The lumen of the gland is lined with tall 
cylindrical secretory cells (SC) containing supranuclearly different numbers of polymorphous secretory 
elements (secretory vacuoles and secretory granules). Protuberances of the apical part (P) of the SC contain 
empty vacuoles. SC have nuclei with abundant disperse chromatin and large nucleoli. Uranyl acetate and lead 
citrate (UALC), ×3,000.From Zaviacic et al [6] 

 

Prostate-specific antigen (PSA) is currently the most frequently used marker for identification of 
normal and pathologically altered prostatic tissue in the female [27, 35, 36, 37, 38]. Immuno-
histochemically, PSA is expressed in the highly specialized apically-superficial layer of female 
secretory cells (SC) (fig. 5) of the prostate as well as in uroepithelial cells at other sites of the 
female urogenital tract [27]. In clinical practice, PSA is a valuable marker in diagnosis and 
monitoring of diseases of the female prostate, particularly carcinoma. Besides other evidence, the 
non-vestigial concept of the human female prostate is at present based on the demonstration of 
similar antigenicity between the male prostate and the female prostate, as evidenced by PSA and 
prostate-specific acid phosphatase (PSAP) positivity. 

                              

 

 

 



Sexological Relevance 

 

With regard to the sexological role, Zaviacic [39] states, “The organ is mainly significant in terms of 

sexual pleasure for women: the prostate tissue is a new erogenous zone for women. It participates 

in the phenomenon of female ejaculation, in which the female prostate is stimulated indirectly".  

A historically broadly conceived overview on the female prostate and its function in the female 

ejaculation phenomenon, along with different attitudes on female ejaculation as observed in 

individual sex cultures, including those of ancient India and Japan, can be found in Stifter‟s work 

[40]. Since the 1920's the conventional medical establishment has dismissed "female ejaculation" 

as actually being a condition known as urinary stress incontinence. Women have generally 

considered such expulsions to be a source of personal shame or embarrassment that also 

frequently elicited disapproval from their sexual partners. Physicians usually attempt to correct the 

condition, either by the use of Kegel exercises or by surgery [41]. 

There are studies that have proved that pelvic muscles in female ejaculators are strong, not weak 

as in women with urinary incontinence [42].The fact that the female ejaculate is not a form of 

orgasm-induced stress urinary incontinence or the result of increased vaginal lubrication is 

established among all authors involved in studying female sexual response [43,44,45, ]. More 

recently, Cartwright et al [46] demonstrated that in women who report female ejaculation, there was 

no evidence of detrusor overactivity or associated lower urinary tract symptoms. Based on these 

evidences, Rubio-Casillas and Rodriguez-Quintero [47] have suggested that female ejaculation 

should be recognized as a part of women‟s normal sexual response, and instead of being 

considered a rare phenomenon, to be considered as an ignored capacity due to our cultural 

prejudices. 

 

 

Health Relevance  

The structural and functional homology between the male and female prostate has been widely 

demonstrated. So, it is logical to assume that the female prostate is also susceptible to the same 

diseases as the male prostate. The altered functioning of the female prostate could be more 

frequent than previously recognized. The authors suggest to gynecologists, urologists and uro-

gynecologists to reevaluate the diagnostic criteria around diseases like the female urethral 

syndrome, because the evidence suggests it may actually be cases of prostatitis [48, 49].  

Karram [33] pointed out that in contrast to the almost 2 million office visits annually in the United 
States for male prostatitis; in excess of 5 million office visits by women have been noted for the 
urethral syndrome, the commonest urologic complaint among female patients.  
 
“Given the general misconception that the prostate gland is exclusively a male organ, the failure to 
recognize the existence of the female prostate and to investigate its pathology have resulted in the 
misdiagnosis and inappropriate treatment of female prostatitis.”[50].  
 
Gittes and Nakamura [48] conducted an extensive review, in which they concluded that “in most 
cases, it seems likely that clinicians have been overlooking specific infections of the female 
paraurethral gland and labeling such cases as the urethral syndrome. The most important aspect of 
recognizing the "female prostate" as an anatomic feature is that its infections may completely 
explain many cases of the urethral syndrome. It is time to alert primary care physicians to this 



disorder and to eliminate the widespread practice of treating affected women with either invasive 
urethral dilation, or tranquilizers”. 
 
Furthermore, there are reported cases of female prostate cancer [51, 52, 53], which although very 

rare, indicate that the female prostate may also develop cancer and prostatic hyperplasia [1]. 

Recently, Wimpissinger et al [31] presented the first magnetic resonance imaging (MRI) study of 

prostatic disease in seven women, thus extending our knowledge on this female gland. 

 
 
Conclusion 

In the last 300 hundred years, many health professionals have denied the existence of a functional 
prostatic gland in human females. Fortunately, with the official recognition by the FICAT in October  
2008, the controversy about the existence of the female prostate has ended [54]. Dr. Milan Zaviacic 
has established the updated non-vestigial concept of the prostate in the female [1]. Based on 
multidisciplinary research, he has presented the female prostate as a functional genitourinary organ 
with a specific structure, function and pathology. He has shown that the female prostate parameters 
are similar or even identical with those of the adult male prostate. This recent concept has been 
based on morphological, histochemical, forensic-medical, sexological, gynecological, urological, 
chronobiological and pathology research.  

The medical community should now focus on investigating other aspects of female prostate 
functions in  the female sexual response, as would be the role of serotonin produced by this female 
gland, and the re-evaluation of the diagnostic criteria for diseases such cystitis or female urethral 
syndrome. It is also important to mention that pure human female prostatic fluid has not been yet 
isolated and it has been studied only as a component of the female ejaculate.  There is also a need 
to characterize the normal female prostate anatomy through ultrasound, computed axial 
tomography and nuclear magnetic resonance imaging.  

Finally, we insist on the use of  the term female prostate, accepted by the FICAT. Even to date, the 
organ is named incorrectly by many doctors, gynecologists , and uro-gynecologists under the name 
of Skene's glands or para-urethral glands.  
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