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Seminal Vesicle
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 Introduction

There are three accessory glands of the male genital sys-
tem: the seminal vesicles, the prostate, and the bulboure-
thral glands. The seminal vesicles are paired structures on 
the posterolateral aspect of the base of the bladder. Their 
main function is to secrete fluid that will form part of the 
semen; secretions of the seminal vesicles contain nutrients 
for the spermatozoa (such as fructose), as well as other pro-
teins, enzymes, and mucus [1]. Because spermatozoa are 
not yet developed in fetal life, the physiological functions 
of the seminal vesicles are not necessary for the mainte-
nance of life, but proper development of all the components 
of the male genital tract is important for future fertility. 
Aberrations of the proper development of the seminal vesi-
cles, such as agenesis, fusion, duplication, hypoplasia, 
diverticulum, and cysts [2], can be seen during fetal life and 
can occur in association with other genitourinary tract 
anomalies, owing to the close embryological origin of these 
complex tissues. Therefore, knowledge of the normal 
development and histologic appearance of the seminal ves-
icle during fetal life can be useful. This chapter reviews the 
embryology of the seminal vesicles and highlights the his-
tologic features of the fetal seminal vesicles at various 
points in gestation.

 Embryology

The three accessory glands of the male genital system—the 
seminal vesicles, the prostate, and the bulbourethral glands—
originate at the most caudal end of the mesonephric duct, 
where it joins the endodermally derived pelvic urethra. The 
seminal vesicles begin to develop in the 10th–12th weeks as 
bilateral, dorsolateral outpouchings from the mesonephric 
duct proximal to the prostatic outpouchings, at the angle 
between the vertical and horizontal portions of the duct [3, 
4]. By the 13th week, the outpouchings enlarge, and distal 
constrictions are visible. These represent the beginning of 
the developing ejaculatory ducts [4], which will receive both 
the ampulla of the distal vas deferens and the ipsilateral sem-
inal vesicle. Further development of the seminal vesicles 
occurs in fetal life, as described below.

 Histology

 General Overview

The overall appearance of the seminal vesicle is that of a 
coiled, tubular structure. The wall is composed of an epithelial 
layer, lamina propria, and muscularis. The mucosa of the adult 
seminal vesicle is extensively folded and alveolus-like [5]. 
These mucosal convolutions do begin to develop in fetal life 
and appear fairly significant by term, but they do not reach the 
complexity seen in adulthood. The mature seminal vesicle epi-
thelium consists of a layer of luminal columnar, secretory cells 
with microvilli and an underlying layer of basal cells. Adult 
columnar epithelial cells contain lipofuscin pigment [5], 
which is not a feature seen in fetal seminal vesicles. The lam-
ina propria is the connective-tissue layer beneath the basement 
membrane of the epithelium; it contains connective-tissue ele-
ments and blood vessels. The outer coat of the mature seminal 
vesicle comprises a thin, external longitudinal smooth-muscle 
layer and a thicker, internal circular smooth-muscle layer [5].
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 Second Trimester

By 15 weeks gestation, the seminal vesicle anlage becomes 
“kinked” and consists of a medial, horizontal portion and a 
lateral, vertical portion [4]. In the early midtrimester, the 
lumen of the seminal vesicle shows only occasional diver-
ticula, folds, or outpouchings; significant folding of the epi-
thelium has not yet occurred (Figs.  13.1 and 13.2). The 
surrounding mesenchyme appears to be undifferentiated and 

consists of haphazardly arranged spindle-shaped cells (see 
Fig. 13.2). Later in the midtrimester, the seminal vesicle is 
more coiled, and the lumen develops more epithelial convo-
lutions, which are especially noticeable in the distal half 
(Fig. 13.3) [4]. In addition, the mesenchyme surrounding the 
lumen matures, and early formation of the lamina propria 
and muscularis is seen (Fig. 13.4). The epithelium appears as 
a simple columnar type or a pseudostratified columnar type 
(Fig. 13.5).

Fig. 13.1 Seminal vesicle at 17 weeks gestation. The architecture of 
the seminal vesicles (SV) appears to be similar to the ampulla of the vas 
deferens (V). The lumen shows minimal outpouchings. The surround-
ing mesenchyme is immature, with little definitive smooth-muscle dif-
ferentiation (hematoxylin and eosin (H&E), 4×)

Fig. 13.2 Seminal vesicle at 17 weeks gestation. This image shows a 
higher-power view of the seminal vesicle. The lumen shows minimal 
outpouchings, and the surrounding mesenchyme is immature, with little 
definitive smooth-muscle differentiation (H&E, 10×)

Fig. 13.3 Seminal vesicle at 24  weeks gestation. This low-power 
image shows the overall architecture of the seminal vesicles (SV) with 
increased coiling, especially distally (H&E, 1×). U urethra

Fig. 13.4 Seminal vesicle at 24  weeks gestation. This low-power 
image shows the overall architecture of the seminal vesicle, with 
increased coiling. The epithelium also shows increased outpouchings. 
The surrounding mesenchyme appears to show two indistinct layers: an 
inner, less-differentiated mesenchyme layer (lamina propria) and the 
outer layer, showing more smooth-muscle differentiation (muscularis) 
(H&E, 4×)
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 Third Trimester

In the early third trimester, the coiling of the seminal vesi-
cle and folding of the epithelium increases (Fig. 13.6). The 
surrounding muscularis thickens and takes on a more eosin-
ophilic appearance as smooth-muscle differentiation also 
increases. The lamina propria is distinct beneath the epithe-
lium, containing tightly packed spindle cells without eosin-
ophilia in their cytoplasm (Fig. 13.7). The epithelium may 

still appear pseudostratified, but the formation of two dis-
tinct layers can be seen as some cells along the basement 
membrane take on the appearance of basal cells (Fig. 13.8). 
As the third trimester progresses toward term, the epithelial 
folding increases to involve the majority of the organ, with 
the most prominent folding seen at term (Figs. 13.9, 13.10, 
13.11, and 13.12). The epithelial differentiation into basal 
and columnar cells also becomes more apparent late in 
gestation.

Fig. 13.5 Seminal vesicle at 24  weeks gestation. This high-power 
image highlights the epithelium of the seminal vesicle, which appears 
columnar and pseudostratified (H&E, 40×)

Fig. 13.6 Seminal vesicle at 29  weeks gestation. This low-power 
image shows the overall coiled architecture of the seminal vesicles 
(SV), the increasing definition of the wall, and the relationship with the 
vas deferens (V) and urethra (U) (H&E, 1×)

Fig. 13.7 Seminal vesicle at 29 weeks gestation. This image highlights 
the development of the wall of the seminal vesicle. The lamina propria 
and muscularis are more easily appreciated, and the epithelium contin-
ues to show folds (H&E, 10×)

Fig. 13.8 Seminal vesicle at 29 weeks gestation. This higher-power 
view highlights the epithelium, which still appears partially pseu-
dostratified. A hint of two populations of epithelial cells is seen, with a 
basal layer and a more superficial layer (H&E, 20×)
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Fig. 13.10 Seminal vesicle at 34 weeks gestation. Epithelial folding is 
more complex, and the distinction between basal epithelial cells and 
apical cells is more obvious (H&E, 20×)

Fig. 13.11 Seminal vesicle at 38 weeks gestation. This low-power image 
shows the coiled nature of the seminal vesicle; by term, the most complex 
folding of the epithelium is appreciated. Note the eosinophilic appearance 
of the muscularis and the paler-appearing lamina propria (H&E, 4×)

Fig. 13.12 Seminal vesicle at 38 weeks gestation. In this higher-power 
image of the epithelium, note the paler basal cells and columnar luminal 
cells with secretions present in the lumen (H&E, 20×)

Fig. 13.9 Seminal vesicle at 34  weeks gestation. This low-power 
image shows the coiled seminal vesicle with slightly more complex epi-
thelial folding (H&E, 10×)
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