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roctodeum develops into the membranous urethra of th um fuse a : rginsand 1 rape; ¢ ) » lalia majora enlarges the i nymphal space a, has a well-developed musculature, and can be
adult male 1 ' and port i | space In adult an anatomy the d through the cloacal aperture

Just v f > Envelopng ¢ ¥y means the Y terlabial space ' in Marsupials, opens directly on the
todeum), about , sixth week, appears the genital emi- kin intraj SO - . : m the fact that the external fundin s of the sexual u he bo l to t anus, on account of
S 9~ 3 9981 and 2282), an a : rous with 1 vestibuli # ) 1 y . tly alike in both sexes, it is evident why > o f the Derinew \ings are
i-u"[u-'u..-.'n . ut D 1e eminence are surrounded by 1 li the I i = : . 3 1 n forms « : r observa p ded 1ascl The erectile

tic OCCASIONS it ver i t e [ ] tissue i aired (tw Tpora cavernosa), but unconnected

whether they are male female
gm. They arise The penis of Insectivores and Rodents

certain 1ts or the mm Aspproacl
“'rh Ll “l:L‘:"' I « i 4 :!- i i 'Jll"‘

5 i

hose mal atl yre and more from t
1€re Mmay
the fact
‘male, hat the processes of I ipted in
far more associatic i the i ’ 1 n f other

h ! example, it r F
» Into 4 scrol 11( i simuiate

] 1 he female; the resemblance may be heightened

we (G, F., o1 of . the ure of the testes to leave the abdominal cavity;

ethra from the neck of and, further, the penis may be so rudimentary as closely

or to resemble a ehitgris Again, as I have seen, there may

i nite b left on the be i ble depression between what seem to be

280). So that the male urethra is incompletely fused genital folds (Fig. 2282) and every sug-

» urethro-internymphal space o

.
iy

f the ‘.{"-‘iw]l'-!‘lllil‘.!;Hll‘Jl'.'l'I‘\ vagi ‘he individual, though

an adult, may be lacking in a g f hair on the face;

and, lastly, the mammary ¢ have seen, may

e from the glans clitoridis to the ostium be as well developed as a woman's ut in spite of all

inge and between the nymphae, The vestibule as thus these misleading features, the presence of festes in the ab
]

iuman anatomy 1s descr d as the a

defined is useless for studying homologies. The whole dominal cavity would stamp the individual as a man
space betwe the nymj @ ext e from the In a case of this kind, unless a microscopic examination
cli 2980, No. 7) to the fourchette (Fig. : should reveal a seminal discharge, it would require an
No. 8) must be considered. This int mphal space of autopsy to ascertain whether testes or ovaries were in
the female is formed from several (four) distinet morpho the abdomen
logical elements, a viz., a ] f the urogenital Lack of fusion of the genital folds leads to various de-
the genii ridges. About the eight a groove 8 of the embryo (Fig. 22 el ital cloaca grees of a pathold al (-n-l:ni.irli-».r. known as Aypospadias
(genital yré) appears on the under or cloacal surface of {), urogenital proctodeum (5), and genital G) Copulatory organs of various rm‘m{--ur\ ur amongst
the geni eminence in eontinmni ! 1 That the most cau t ] space the vertebrates, often morphologically distinet from one !
: 5 octoden and therefore ith the wurogenital » Is to the { irethra is illust among another, | 3. SN2 arly Emt  Stay ile E al Genital Organs.
iil;;l.;:l E]I:_lk1 'j?‘.lm'.l‘zl"lW I:inn\\l 2282). The groove becomir ; , by the fact that the ducts of Bartholin’s A specially modified portion of each pelvicfin (clasper) i E[|I|‘;\II/L1I'I oo je and ¢ J\LEJ'"I“l L.:I:i.:
deeper is bounded laterally I olds (Figs. elands o 1e mesial surfaces of the nymj exter occurs in male .‘*~_]L:n'k~'. _Amongst the Teleosts the male ) _which are continued
9981 and 2282) of skin (genital 1 r deser | nal to the kymen, jt ! 1e ducts of Cowy r] irardinus has the terminal portion of the anal fin modi b e l]--r surface of s penis. The perl body has
i folds may t o'l a . thra. The genital r ; = fied Su_]' holding TIIV\'. female, and in many (._\VE!T'III"T‘I‘\' the | - "]"" S I M"I\[“'_"_‘r:"‘." ’]: ctodeal "”"M. ”I“_'-" i '1‘:'_:‘1‘[‘!-“‘[‘-‘;[‘%
intra- and extraperineal portions, sdue 0 | entiate ito the i i ] :|:\:1l‘ fin has llll»\lilf\r itions I:-:‘ a similar 1|lru;1|- A | : 4 ¢
of the perineal body that the anus i ished entirely marked swelling of the lips of the cloaca occursin certain tende ad 1 to + fourchette just ventrad of
9. poring - : . g - Amphibians, as the Urodeles, during the breeding seaso | . thus . » genital folds
out of the field of the developed g idge , p . Amphihians, as the ' ing she Ing season, b s : tically ¢ iy
The external genital I , : }’.\ whic ]'. :”:"”“‘P””I'{“‘i“‘”]""'“ may take place, but only ot of penis) and extraperineal (pendulous part
further of devel 1en wmn the o« 1 i v in II?.lll'(ll\_Ill[)f'lllll'lll:l 18 ll.i.i!']\ll.\li‘i" pul L'_H]'_\ organ pre
female parts. The g niner irly acquires a ent in 1]';“- form of an eversible cloaca, which is regulated - L :
knob , extremity ¥ h devel inte glans pendi ] by a well-developed musculature. Among 1"I--;-1!|r~ two | penis comes more and more to a vent al position, attain-
(homologous with glan itoridis) ar i 1 ing ; ] kinds of r-r]n'.l:Lif-H organs exist, the one .|“ ing seen in | inga horizontal and fixed position along lJ_h abdomen.
e ‘ Crocodiles and Cl nians, and the other in Snakes and | In the Apes the organ becomes more or less free from the
Lizards. In the former the or is single and is a thick- | body wall at its distal end, while in Man the whole of
ened portion of the ventral wall of the cloaca which is | the distal end is free and the penis sheath forms a double

regulated by muscles and is protrusible It consists of

oridis (1

purposes, I the

A integumentary tube-like investment (prepuce) over the

intra- an rit eomen J ridge d erectile tissue and has its dorsal surface grooved for the | glans. : i AR ;

In both sexes, f r wth, the ital folds ¢ nital 1 . reception of the I*"I:I‘I[.‘ll fluid from the seminal duets. During ontogeny, in Marsupials and Placental Mam

'\1.‘:.1,‘; the sides of t watlet o o1 ’ d FTOOVE : 5 In .‘T:mlw~ and Lizards two copt Iy Sac under ?Hﬂ*‘- the penis 1-;}g~-l~:r|s“!\;r;~ ges that T"--i'][l!‘llt' suc
ton of ¢ ¢ o the skin a » root of the tail and outside « ¢ a, | cessively those which are permanent in Crocodiles and

portior A g g - . et v o = ke h s regl by a well-developed mus t Monotremes

Jony : t Rk : (Fis Y . i an be pre through the cloacal opening & CuroxoLoGY OF UROGEXITAL DEVELOPMENT Third

I-‘.l.H..I ; : gy T o} 2 : : : 4 irawn A iral gro w t 'y nissic [ About this time the Wolflian duect

DK ) he i v poken ( : extends » recognizable, the nephrotomes 1

I the seme (] led I 2 10N - also the allantoic stalk appears

eversible cloaca, but in manj pulatory « ns i Fifth Week.—The I

present sim to those of ( rodiles an ‘hel duct appear and the fetus is two-fifths of ap inch (1 cm.)
In the males of all Mamn 4

Marsupial 1 e te 1e pents consists of two i i Week.—The genital eminence, folds, groove, and

pora eaver roximal t ischia, and I appear
y ith Week.—The mesonephros res s its maximum
nent
the X
a spindle-shaped
nlti!'[
ed
has characteristic f
1ishable from ! The fundiments

nitals begin to show distinetions of sex




Genital Organs,
Genltal Organs,

REFERENCE HANDBOOK OF THE MEDICAL SCIENCES

2 8 = 1 ATICONE TNe Mne an ontains uscular. g erectile
The feetus is one inch long (25 mm.) and weighs about | mucous m mbrane and contains muscular.and ctile

. = serves, when diste d, t vent th 'men
16 gm. (half ounce) It serves, wh LBt I"i'd.ﬂ “1 I".'. |-!rli IT\' \{

- kg - - . = T the bls T a she de
Third Month.—Prostate gland begins todev the bladder. There is & sfightly
static sinus) on either gide of the veru-
1.1.\.;3.‘;1.“-;, FUSR 17114 linus) exists at its
9979 M), It is a cul-de-sac about a
h (6 mm.) in length extending dorso-
stat [

union of the testes with the cs
is complete. The testes are
is 2% inches long (7 cm.) ¢
ounces)

Fourth Month.—Sexual disti
are well marked. The
serotum is formed, as also t
well formed. Fetusis b inches
240 gm., or 7% 8.

Serventh Month.—The testes are 1
nal ring. Fetus 14 inches (36 cm.) l id weigl mous uretl
3 pounds (about 1.5 kgm i

Sohth Month.—The testes are in the ingu
Feetus 16 inches (41 ¢m.) long
(about 2 to 2.5 kgm

nth Month.—The testes & - t A
gn-?!f.. :,..\ {;,u wm_wl ll.--n.:. W LRT )our bot The gy urethra r, 2283, No. 15) is the longest,
3 to 8.5 kgm.) alibre is intermediate ‘Ij-- ween tlu" other segments,

ApvrT GENITAL ORG ! 1 iiform except at either extremit For half an
urog t lder to th 1 inch (13 mm.) behind the term "Ii_tni ung it is n!ﬂ.:lfwl
tremity of the penis ( -y i 8¢ 1 the flaccid and forms the fossa navicutarts, m_lr behind, for an 1ru_-l|

‘ it widens in every direction and is called the

halad in the substance of an « gland),
which lops the ]ﬂ‘:-f:l?iw ret 983 No. 3
Its walls are composed of ve, and muscu-
lar tissue, th 3 of all glands open
ou upon its m ace, The ute masculinus is
] the female.
at its termination in the penis.
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i al body (Fi
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tion (14 in. or 82 mm. long) ] it its proximal end with the mucous coat of the
quarters of an inch or 20 mm. long), and aspongy portion ) .+ and at its distal end with the integument of the
(5 in. or 14 cm. Jong). The urethra, except g the pen t is also cont h the ducts of the seve-

t Its epithe ial lining consists

IS8T

The urethra is composed of three coats: mucous, areo-

passage of urine or semen, has the | . % ) - e e
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fascia acquires no
bony attachments
and is continuous
with the corre-
8 ing fascie of
the secrotum,
thighs, and ischio-
rectal fosseme.

The common en-
velopes of the ex-
traperineal penis
are the skin, super-

1 ficial fascia (con-
taining the dartos),
and deep fascia.
The dartos is thi_

— Transverse Section of the Penis. superficial layer o
B egrat Y l.Durnllﬂerr:&d_BlI the superficial fas-
dor ety . suerell sl Yo & i and contain -
ficia) fascin); 6, deep layer (areolar tisue) striped muscular
of the superficial fascia; 5 fascia ; 8, fibres, and is con-
D reruowmin: &, g eroctile tinuous with the
mmmduvmmg 10, sgu urethra dartos of the scro-
in corpus rgonslosumz 1 of tum. When con-
artery of bulb supplying corpus caverno- .o .tad it com-
T ot socs PP comm: presses the veins of
El‘rmunding the latter are sev blood- the penis and fa-
Yossels: vors erection. The
skin is rcmn.rkahlﬁ

thin, is looscly connected with the deeper parts, is dar!

in color, and free from adipose tissue. .

The erectile structures receive sympathetic nerves from
the pelvic plexus and spinal nerves from the superficial
perineal and the dorsal nerve of the penis. _The coverings
of the penis receive nerves from the inferior perineal of
the internal pudic and from the genital branch of the
genito-crural nerve. They receive blood from the exter-
nal pubic artery, and from the superficial perineal and
dorsal artery of the p(;nis;l. branches of the internal rgl:g:;

1b and body of the corpus spongiosum & -
:#:db%;] a branchy(artery of the bulb) of the internal
udic. Each corpus cavernosum receives the cavernous
gmnch of the internal pudic. The ghns_ is mostly sup-
plied by the dorsal artery of the penis (Fig. 2285).

The zeins from the envelopes of the penis converge to
the dorsum of the organ and empty into the superficial
dorsal vein, lying in the areolar tissue beneath the dartos
along the median line and en'iptymg'imo the obturator
and external pudic veins. he veins from the glans
emerge at its neck and form the deep dorsal vein which
runs in the median groove on the cavernous bodies be-
neath the deep fascia (Fig, 2285). It perforates the trian-

ular ligament and empties into the prostatic plexus.

ose from the body and bulb enter the same plexus or
the internal pudic vein. Small veins emerge from the
ventral and dorsal surfaces of the corpora cavernosa.
They empty into the deep dorsal vein, the former cir-
cling amung the sides of the bodies. The principal vein
comes from the posterior part-of each cavernous body,
and, perforating the triangular ligament, enters the pros-

ic plexus.
m%hg superficial lymphatics of the penis empty into the
superficial inguinal glands, while the deep Iym?l;chaucs
empty into the pelvic glands about the internal iliac ar-

tery.

esticle, Spermatic Cord, and their Envelopes.—The
tezzﬁeTia the gland that secretes the male germ cells
or spermatozoa (Fi%a. 2286 and 2287). It is supplied
with arteries, veins, [ymphatics, nerves, and an excretory
duct (vas deferens). In migrating, during development,
from the abdomen it evaginates a portion of the perito-
neum (visceral and parietal layers, which subse uently
become pinched off and form the funica vagin is) and
all the )ayers of the abdominal wall in the inguinal re-

i s e S NT O DG G SIS }hus.to::;:‘
asteric fascia, the intercolumnar fascia, the
EW(;?M cial fascia rich in unstriped muscular
fibres), and, finally, the skin (Fig. 2286). The path og
the testicle through the abdominal wall is the mgumzl
canal ; the evaginated, many-layered pouch is the serot,
sae, one on either side. By fusion the skin forms a com-
mon covering for both testicles, the line of fusion being
indicated by the raphe; but the remaining layers meet
in the median plane to form the septum scrott. All the
envelopes of the two glands together form the serotum.
The deep “opening ” of the inguinal canal is the énternal
abdominal ring ; the superficial or subcutaneous end is
the erternal abdominal ring (Fig. 2279, Ext. Ab.). )
The inguinal canal is oblique and runs parallel with
Poupart’s ligament. It is about an inch and a l’mlf in
length. It commencesnear the middle of Poupart’s liga-
ment and half an inch cephalad from it, and extends to
the spine of the pubis. Its ce?hnhc boundary is the
arched fibres of the internal oblique and tmnsvgrsahs
muscles; its caudal boundary is formed by the union. of
Poupart’s ligament with the transversals fascia; the
ventral boundary is the skin, superficial fascia, aponeu-
rosis of the external oblique, and partly by the internal
oblique; the dorsal boundary is the triangular fascia, the
conjoined tendon of the internal oblique and transversalis
muscles, the subperitoneal connective tissue, and peri-
eum.
touThe testicle, in migrating from the abdomen into the
distal part of the scrotum, carries with it its tributary
structures, such as the vas deferens, arteries, veins, lj'.m-
phatics, and nerves, all bound together with connective
tissue into a spermatic cord (Fig. 2287). The spermatic
cord extends from the testicle to the internal abdominal
ring, and is therefore divisible into a scrotal and an in-
uinal portion.
. The g’gﬂa‘ck&. Each testicle consists of two separate
but closely related parts, viz., the testicle proper, or

RESww-aco w0 =

16. 2286, —Transverse Section of the Testicle and its Scrotum. Dia-

E g-lmmuuc. For the sake of clearness the individual layers of the
scrotum are represented as widely separated. 1, Skin; 2,
(superficial fascia) ; 3, intercolumnar fascia ; 4, cremasteric fascia 3
5, infundibuliform fascia; 6, subperitoneal fascia; 7 ﬂﬂndeul layer
of the tunica vaginalis; 8 cavity of the tunica vaginalis; 9, visceral
layer of the tunica vaginalis con by subserous areolar tissue
1o the tunica albuginea (10) ; 11, the mediastinum giving off trabec-
ul# to the tunica albuginea ; 12, epididymis.

didymis (Fig. 2287, Tunica vag. Vis), and an e ididy-
misy(gh:but i% jor, globus minor). Each didymis is com-

gion. It pushes in fron¢ of it, hernia-like, the following

324

pressed laterally and is oval in form. It isoneand a half

a lateral, convex surlace looking outward and a
backward; a median, flat surface looking inward
little forward. The dorsal border, nearly straight, is di-
rected backward and upward and has upon its
entire length, nearer its lateral than its a
structure com of convoluted tubules and the
epididymis. ventral border of the testicle looks for-
ward and slightly downward. The inferior or candal
extremity is pointed and occupies a plane inter-
nal to the more rounded upper or cephalic extremity.
The epididymis consists of an enlarged cephalic head
magjor), a central portion or body, a caudal,
pointed tasl (globus minor). The tubules of the globus
major are continuous directly with those of the testicle
(Fig. 2288, No. 3), but the body and globus minor are
connected to the testicle by the tunica v alis and its
subserous connectivé tissue. In horizontal section the
body resembles a comma, and therefore it shows it to
possess a ventral and dorsal surface, as well as lateral and
median borders. The dorsal surface is convex, the ven-
tral is concave. Between the concave surface and the
testicle is a blind depression (digital fossa) opening later-
ally. The median-border corresponds to the tail of the
comma.

There are found connected with the globus major and
neiihborln g part of the testicle two small bodies (hydatids
of ms’). one of which is sessile and the other pedun-
culated (Fig. 2287). The former, one-cighth to one-third
of an inch (3 to 8 mm.) in length, is flattened or rounded,
and situated ventrally either on the globuis major, the
adjacent part of the testicle, or between the two; the
latter, about the same size, is attached to the globus ma-
jor. The hydatids are feetal vestiges.

The testicle proper (didymis), as distinguished from its
epididymis, is a fibro-glandular structure (Fig. 2288).

he outermost part (tunica albuginea) is a dense connec-
tive-tissue membrane, which at the dorsal border is re-
flected ventrally into the gland and forms an incomplete
vertical septum (mediastinum). From the sides and front
of the mediastinum numerous connective-tissue cords and
laminse (trabecul®) radiate to the inner surface of the tu-
nica albuginea. Thus the interior of the gland isdivided
into a number (about two hundred) of incomplete cone-
shaped spaces (loculi), which have their bases at the inner
surface of the tunica albuginea and their apices at the
mediastinum. In the cone-shaped loculi and lining the
tunica albuginea and trabeculs is a vascular layer (tunica
vasculosa) consisting of a network of minute blood-ves-
sels held together by delicate connective tissue, The
true Flandulu tissue (seminiferous tubules) occupies the
loculi. Each loculus contains two or three seminiferous
tubules (fubuli seminiferi), commencing at the base of the
space by blind extremities and taking a very convoluted
course to the apex of the loculus. Intheir course toward
the mediastinum they give off two or three blind pouch-
es, and not only make anastomoses with one another,
but also with the tubules in adjacent loculi. The tu-
bules of each loculus, near its apex, unite together and
form a single, straight, excret.or’i: tube (fubulus rectus)
which enters the mediastinum. The tubules of a single
loculus are bound together by a delicate interstitial con-
nective tissue, rich in minute blood-vessels, and make a
cone-sha body (lebule) with the apex at the mediasti-
num, h little tube in a lobule is about in. (}
mm.) in diameter, and when uncoiled its len is in-
creased about thig{ times (about 2 ft. or 62 cm.). The
tubuli recti, formed as already described at the apices of
the lobules, are smaller in diameter than the convoluted
tubules of the lobules, They enter the mediastinum and
form throughout that structure a network of anastomos-
ing tubules (refe festis) of varying diameter, but always
larger than the tubuli recti or convoluted tubules of a
lobule. They have no proper wall, but are excavations
in the mediastinum by epithelium of varying char-
acter. At the part of the testicle these
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epididymis. The vasa ellerenus, SHOruy aIter plercing

t ugh and
the didymis ]f‘ nica vag. Vis.)
r, Globus minor), and the hydatid,

the tunica albuflnea. _hecom:éfreatly convoluted and

form about twelve cone-sha bodies (condé vasculosi)
with their bases turned away from the tunica albuginea,
They are each about one-third of aninch (or 8mm.) long
and enter a common duct and together constitute the
globus major. This common duct extends downward,
as the tube of the ?ididy’m'c. and, greatly convoluted,
forms the body and globus minor. The coils are held
together by connective tissue. The length of the tube
when uncoiled is about 15 ft., or 4.5 metres. Its diameter
above is about g in., or § mm., but gradually decreases
toward the globus minor and then enlarges beyond that
structure. %‘he tube consists of an inner mucous coat
lined with ciliated columnar cells, and an outer coat of
unstriped muscular fibres. The tube of the epididymis
emerges from the globus minor as a constituent (vas def-
erens) of the spermatic cord (Figs. 2279 and 2288).
l:ﬁamulmneu’a.—'l'he male germ cells are formed only
in the convoluted tubes of the lobules of the testis, The
process is homologous with odgenesis (maturation of the
ovum) in the female. If a section of a seminiferous tu-
bule be examined, the following arrangement will be ob-
served: Each tubule presents several layers of cells.
The layer furthest from the lumen of the tube is formed
rincipally by a number of cells called spermatogones.
Esch of these, from time to time, divides into two daugh-
mmlhmofwl;iehpgﬂusuas 'th
other differentiates into a primary spermatocyte, thus
forming a layer nearer the lumen. latter cell di-
vides into two cells, the sccondary spermatocyles, thus
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Structure of the Spermatic Cord
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