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BOTH the clitoris and penis are protected by a sheath or prepuce of skin,
that of the penis being more complete than in the case of the clitoris, where
it is deficient on its inferior aspect. The question arises as to how this
prepuce is formed, and I purpose considering its method of formation onl
the basis of microscopical sections of the human preputiuml penis at tie
second and a half month and fourth and a half month ; and of the pre-
putium clitoridis at the fourth and seventh month respectively.

As a rule, the preputium penis is well developed at full time, completely
covering the glans and usually projecting beyond its tip, while it can in
most infants be drawn back so as to uncover it. The same holds good for
the clitoris, but opportunities for examining its conditions are not so frequent
as in the male child. Occasionally, and more especially in the male child,
the prepuce cannot be so drawn back, and is then said to be adherent.

The usual description of the development of the prepuce is that a fold
of skin grows forward and covers the glans, and this growth is generally
considered to be of the nature of a free fold, so that the inner surfaces of
the prepuce and that of the glans are not normally blended.

If, however, we examine sections of the developing glans and prepuce,
we find that the development of the prepuce is more complex than thus
stated. In a coronal section of the prepuce and clitoris at the fourth
month the glans is seen to be bounded on its outer surface by a horeshoe
arrangement which is made up of the future preputial space filled with
epidermal cells. The outer surface of the glans is covered with deeply
stained columnar cells of a narrow type, while the inner surface of the
prepuce is also lined with the more highly stained cells which lie at the
deep boundary of the epidermis. The important point is that the preputial
space does not as yet exist, but is represented by epidermal cells joinin(r
the glans and preputial cell boundaries already mentioned.

If now we examine sagittal sections in a two and a half months male fwtus
we see an earlier stage of preputial development. Covering the exposed glans
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is a thick epidermal layer continuous with that of the body of the penis,
while on the dorsum the epidermis has begun to dip down at the glans base,
as if a dorsal fold were growing downwards and forwards (figs. 1 and 2).
On the inferior aspect a very slight indication of a similar process is Shown;
and as the same is going on laterally, it is evidently a dipping downwards
and forwards, especially of the epidermis of the body of the penis all round
the glans. I have not an intermediate stage between this and the fuller

Fold forming prepuce.
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FIG. 1. Sagittal lateral section of penis in two and a half months fcet.s
showing folding beginning to form prepuce above.

development a few months later, but this mnay be interred w ith sonic safety
from the early state.

If we look at the sagittal mesial section we see a similar arrangement
(fig. 3); but as the urethral aperture is shown, the epidermis is seen

passing into it and continuous with the covering of the free surface of
the organ. The special point then is that the prepuce is iiot at this stage
unattached to the glans, but forms continuous tissue with it.

In the clitoris and prepuce of the seventh months fmetus an arrange-
ment similar to that of the fourth mouth is present, but the central cells in
time epidermal ones joining the glans and inner preputial surface are dis-
tinctly flattened, i.e. approach to the condition of the superficial shedding
cells of the ordinary surface epidermis (fig. 4).
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The prepuce does not, therefore, grow forward as a free unattached
sheath, but develops somewhat as follows.

We begin with the two and a half months male, the earliest specimen
examined. Here the glans has no prepuce, but is covered with a thick
epidermal layer. At the glans root the epidermis dips down solidly and
then grows forwards over the glans, the fold becoming inverted, so that what
was superficial is now deep, facing the glans swrface. The glans and the
developing fold are blended and continuous as a tissue, and the future
preputial space is thus filled with epidermal cells, the central ones corre-
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FIG. 2. -Fold beginning to form prepuce.

sponding to the superficial'epidermal layers. This gives a fuller and more
accurate account than one I had previously published, where I drew attention
to the continuity of glans and preputial structure, but spoke less accurately
of the epidermis passing in and back from the apex and mapping out the
glans, without attaching sufficient importance to the important forward
growth of solid folds from the glans base. We thus get a stage later in
fetal development, where-

1. The prepuce has formed.
2. The folds have not coalesced at the apex, a projecting epidermis

plug preventing this.
3. There is no separability of prepuce from glans, but epidermal cells,

unbroken, join them.
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The question now arises as to how the prepuce becomes separable and
free from -the glans, as it does in the later months of fetal life apparently
at or near full-time.

The explanation is probably as follows. The surface epidermis is, when
fully developed in the foetus, made up of multiple cells, with an active
deep single layer of more columnar and deeply-staining cells. As one
examines the cells nearer the surface we see them gradually assuming the
transparent ordinary epidermal type, the nucleus becoming smaller and the
cell substance less, until we get the flattened epidermal squames of the free

-9~~~~~~~~~~~~~~~~~~~. 9......

FIG. 3.-Sagittal mesial section of penis in two and a half
months fetus, 'showing formation of prepuce and tunnelling
of glans to form its urethra.

surface. The epidermis has a power of desquamating at its free surface,
and we get in this the explanation of the ultimate separation of prepuce and
glans, so that the former becomes movable and can be,drawn back, or the
latter can project during erection. Thus in the seventh month fetus the
central cells in the horseshoe arrangement are derived from the super-
ficial epidermis and can be seen to have the flattened condition of super-
ficial epidermal squames, i&.e. are in the condition of desquamating cells.
It is this that frees the prepuce from the glans and gives its normal.
separable condition-" a desquamation of the central cells in the epidermal
layer joining the inner surface of the prepuce and the outer surface
of the glans."
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We thus get the explanation of the power of the epidermis in forming
lumina or bringing about mobility in apposed surfaces formed by its solid
indipping, as it is evident that when epidermis dips in or grows in to the
inesoblast so as to form a solid infolding, the superficial epidermal cells
thus become central, and their ultimate desquamation will make lumina or
movable folds, as the case may be. The deep epidermal layer is evidently
the active one in the indipping, as it stains deeply and has a larger nucleus
than the more superficial cells. It follows from this that the so-called

FIG. 4.-Prep)utial space filled with epidermis cells in seven months fwtus.
Note central ones more squamous. 20.

adherent prepuce found in young children is really due to deficient breaking
down of the preputial epidermic plug, and not to pathological adhesions,
i.e. is due to a delay in a developmental process.

The Forinat ion of the Urethra ina the Male.
The question I wish to discuss here is how the open part of the urethra

in the early embryo (11-13 mm. of Nagel) has the urethral canal formed
and the glans perforated to form the continuous tube of the male. In the
female this part remains open and the glans imperforate, but the cause of
this, as well as that of the opposite change in the male, is undetermined.
In the 11-13 mm. embryo the condition in the urethral area below that
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part of the urethra derived from the urinogenital sinus is shown in Nagel's
diagram.

In a male embryo of an age between the second and third month I was
fortunate enough, in a sufficient number of sagittal mesial sections, to be
able to study the process of " closure," and now consider-

1. The perforation of the glans penis.
2. The closure of the inferior portion of the urethra below that derived

from the urinogenital sinus.

FIG. 5 -Shows closure of inferior aspect of urethra in
two and a half months foetus

1.- The Perforation of the Glans penis.
The glans clitoridis is imperforate, but in the male the glans becomes

tunnelled by the epidermis at the apex passing in and back, and thus
forming a solid plug, which by central desquamation forms a lumen, as
already described in the case of the prepuce. One can see the deep
epidermal cell layer on the glans surface continuous with that in the
urethra and the canal filled with epidermal cells, often in the form
of cell nests. This tunnelling passes beyond the glans through the
tissue corresponding to the future vestibule in the female, but an
aperture is left immediately behind the franum, and also somewhat
further back. The way in which these appear to be closed is interesting.

.5a



56 The Developing Epidermis in Prepuce and Urethra

The superficial epidermis between these two apertures grows in two
directions-superficially, and also with its deep layers streaming in at the
apertures, i.e. passing in deeply. Fig. 5 shows well the deep margins of
the opening brought together as it were by means of the deep active
epidermal cell layer. Thus the epidermal layer does three things in closing
the urethra below:

1. It proliferates in at the apertures solidly, carrying the superficial
cells in its centre.

2. The deep contiguous active cells unite to close any aperture; and
3. The superficial epidermis proliferates over the closed apertures so as

to make a surface.
Finally, the central cells in the blocked urethra break down and form

the lumen.
Hypospadias, in its varying degrees, results from the failure of this

closure.


