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MALE REPRODUCTIVE SYSTEM
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The male reproductive system consists of a pair of
. testes, their excretory ducts, the accessory glynds,
and the penis (Fig. 14-1). The excretory ducts on
“each side are the epididymis, the vas deferens, and
the cjaculatory duct. The accessory glands are a pair
of seminal vesicles, a pair of bulbo-urcthral glands,
and the prostate gland. |

TESTES

The testes are paired organs that produce the male
germ cells, the spermatozoa, and the male sex hor-
mones, the androgens. The testes are situated in the
scrotum, In early fetal life, the testes are situated in
the abdominal cavity, near the kidneys. As the fetus
matures, the testes descend and, just before birth,
pass through the inguinal canal 0 enter the scrotum.
The descent of the testes from the abdominal cavity
into the scrotum is important, because the develop-
ment of spermatozoa (spermatogenesis) will take
place normally only if the testes are at a tcemperature
lower than that of the abdominal cavity.

Each testis has a thick fibrous capsule, the runica
albuginea (Fig. 14-2), which thickens posteriorly o
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form the mediastinum testis. Extending from che in-
ner surface of the capsule to the mediastinum is a
series of fibrous septa-that divide the interior of the
organ into about two hundred and fifty lobulcs. Ly-
ing - within each lobule are one to three coiled
seminiferons tubiles (Figs, 14-3 and 14-4; sce Fig. 14-
2). Each tubule is in the form of a loop, cach end of
which is continuous with a straight tnbule. The
straight tubules open into a network of channels
within the mediastinum testis called the rete testss
(see Figs. 14-2 and 14-5). Within each lobule, be-
tween the seminiferous tubules, are delicate connce-
tive tissue and groups of rounded or polyhedral in-
terstitial cells that produce the male sex hormones.

The rete testis is drained by efferent dictules into a
long, much-coiled duct, the epididyniis (see Fig. 14-
2), thac is situated on the posterior surface of the
testis.

Semlalferous Tubule

The wall of the seminiferous wbule (Figs. 14-6-14-
8) has a basement membrane lined with two types of
cells: (1) numerous germinal cells, the spermatogonia,

and (2) supporting cells, the Sertoli cells.

et




Chromatid 1 Chromatid 2

DNA replication
Meiosis |

Centromere Centromere

A

. A single chromosome A duplicated chromosome

Figure 1-1. A schematic diagram showing a “single chromosome™ and a “duplicated chromosome” that is formed
by DNA replication during meiosis [. ‘
) 2. Normal somatic cells and primordial germ cells
o —contain 46 single chromosomes and 2N amount of DNA; the chromo-
somes occur in 23 homologous pairs; one member (homologue) of
each pair is of maternal origin and the other is of paternal origin.

—The term “diploid” is classically used to refer to a cell containing 46 single

chromosomes.
a. Pairs 1 to 22 are autosomal (non-sex) pairs.
b. Pair 23 consists of the sex chromosomes (XX for a female or XY for a
male).
- 3. Gametes
N —contain 23 single chromosomes (22 autosomes and 1 sex chromo-

some) and 1N amount of DNA.
—The term “haploid” is classically used to refer to a cell containing 23 sin-

gle chromosomes.
Q‘ a. Female gametes contain only the X sex chromosome.

b. Male gametes contain either the X or Y sex chromosome; therefore,
the male gamete determines the genetic sex of the individual.

L

\

—Meiosis is a specialized process of cell division that occurs only in the
production of gametes. It consists of two divisions thatresult in the for-
mation of four gametes, each containing half the number of chromo- }Z
somes (23 single chromosomes) and half the amount of DNA (1N)
found in normal somatic cells (46 single chromosomes, 2N).




n  Gametocyle '
{46 single chromosomes, 2N) % é

T

[ , Meiosis | M
: \ / DNA replication
S?Um&%a ':}f‘\/,oo et

Primary gametocyle X x
(46 duplicated chromosomes, 4N)
{
Xx Synapsis ( Paiv l(\i i% lfé ’E‘Wulﬂjgns

d,(,q_f»licsiei Chr emgscws)

lavie chromabd Seyinents
od cxchy‘cc{ , Contribicteny

' Crossover . ey
: Chi to Gepetic Variabdity
iasrma
' ‘eim GL".’ geus
‘ Alignment and disjunction SC "W‘:N‘é":ﬁ
R _ Centromeres do nol sphit Cath ctber
SR Docyf? FTHF T (Contromees
™ Da NeT
SPI' t
Secondary gametocyte

(23 duplicated chromosomes, 2N}

I

<G

¢ Meiosis 1 @sa
‘Lo
=
|
| Alignment and disjunction
/ . é Centromeres spiit -
! S mitids . L N
- { /% Cell division\

- Kooﬁte /Celld'rvision\‘ /\
‘ (;?%?;mosomes.jN) @ *\_/ j . i

Hence, the purpose of the two meiotic divisions is twofold. ¢

(1) to enable the members of the homologous chromosome pair !

to exchange blocks of genetic material (first meiotic division)

(2) to provide each germ cell with both a haploid number of

chromoscmes and half the amount of OMA of a normal somatic

cell (second meiotic division)
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Consideration of Male Events

“A. Spermatogenesis: Formation of the male gamete

1. Primordial germ cells arrive in the gonad of a genetic male {testes) at
week 4 and remain dormant untlpubert ( Fhay came feom Yok Sac)

2. At puberty, prlmordlal germ ceﬁs Jfferentlate into (vpermatogoma,
which undergo mitosis to provide a continuous supply of stem cells
throughout the reproductive life of the male.

a‘{ S-E‘ermato’g-omalbegm to give rise to(primary sEermatocxtes which

enter meiosis I by undergoing DNA replication.

b. Primary spermatocytes complete meiosis I to. form two secondary

spermatocytes. \
. ~ c. The two secondary spermatocytes complete meiosis II to form four
spermatids.
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Figure 1-2. Schematic drawing showing the events occurring during the first and
second maturation divisions. A, The primitive female germ cell (primary oocyte)
produces only one mature cell, the mature oocyte. B, The primitive male germ cell
(primary spermatocyte) produces four spermatids, all of which develop into ;
spermatozoa.

secondary spermatocyte




B. Spermiogenesis

—isaseriesof maturational changesinspermatids that resultsin the for-
mation of spermatozoa; these include formation of the acrosome, conden-
sation of the nucleus, and formation of head, neck, and tail. .

—the total time of sperm formation (from spermatogonia to spermatozoa)

1s 64 days.

C. Capacitation of sperm

—is areversible process whereby freshly ejaculated sperm develop the capac-

ity to fertilize a secondary oocyte. .
—normally occurs in the female reproductive tract and takes 7 hours.

—involves the following:

1. Unmasking of glycosyltransferases on the sperm cell membrane

2. Removal of surface-coating proteins derived from seminal fluid

Centrioles

Nucleus Golgi
Acrosomal
vesicle
Spermatid 1]

(ii) (iii)

MATURE SPERMATOZOON

Tail

Head Neck Middle piece

Principal piece End piece

Fig. 18.7 Spermiogenesis

Spermiogenesis is the process by which spermatids, the
gametes produced by meiotic division, are transformed into
the potentially motile forms, the mature spermatozoa. This
involves the following major stages: i

1. The Golgi apparatus claborates a large vesicle, the
acrosomal vesicle, which accumulates carbohydrates and
hydrolytic enzymes.

2. The acrosomal vesicle becomes applied to one pole of
the progressively elongating nucleus to form a structure
known as the acrosomal head cap.

3. Both centrioles migrate to the end of the cell opposite
to the acrosomal head cap and the centriole aligned parallel
to the long axis of the nucleus clongates to form a flagellum
which has a basic structure similar to that of a cilium (sce
Fig. 5.21).

4. As the flagellum clongates, nine coarse fibrils, which
may contain contractile proteins, become arranged

longitudinally around the core of the flagellum. Further rib-
like fibrils then become disposed circumferentially around
the whole flagellum.

5. The cytoplasm migrates to surround the first part of
the flagellum with the remainder of the flagellum appearing
to project from the cell but in fact remaining surrounded by
plasma membrane. This migration of cytoplasm thus
concentrates mitochondria in the flagellar region.

6. As the flagellum clongates, excess cytoplasm is cast off
and phagocytised by the enveloping Sertoli cell. The
mitochondria become arranged in a condensed, helical
manner around the fibrils which surround the first part of
the flagellum.

The structure of fully formed spermatozoa varies in detail
from species to species, but conforms to the basic structure
scen in this diagram of a human spermatozoon.




Head - Acrosomal %
ead — N
cap "y,
- ] Postacrosomal )
region
- Neck Mitochondrial
; sheath
L Middle ————— [ {@
piece & ¢ Coarse
fibers
Plasmalemma
Tai — Principal —_
ail — i g
piece : Circumferential
fibers
Longitudinal
column
L End ) [~Axoneme
piece

Figure 17-4

Spermatozoa that lie free within the lumina
of the seminiferous tubules consist of a head,
which contains the nucleus, and a tail which
eventually will give motility to the free cell.
The chromatin of the nucleus is very con-
densed and reduced in volume, providing the
functionally mature sperm with greater mo-
bility. The condensed form of chromatin also
protects the genome while the spermatozoon
is enroute to fertilize the female germ cell.
The acrosomal cap covers the anterior two-
thirds of the nucleus and contains lysozomes
that are important for penetration of the
ovum during fertilization. The size and shape
of the nucleus varies tremendously in differ-
ent species.

Themeasures about 55 pm in
length and consists of four regions: the neck,
middle piece, principal piece and end piece.
The structural details of the- different seg-
ments are best observed with the electron
microscope.

The neck is that region where the head
unites with the tail of the sperm and contains
the connecting piece which joins the nine

Structure of a spermatozoan.

outer dense fibers of the sperm tail to the
implantation fossa of the nucleus. The region
of the connecting piece that joins the implan-
tation fossa is expanded slightly and is called
the capitulum. The middle piece extends from
the neck of the sperm to the annulus and
consists of the axoneme, the nine coarse fibers
and the helical sheath of mitochondria. The
principal piece is the longest portion of the
tail and consists of the axoneme and the nine
coarse fibers (2 + 9 + 9) enclosed by a sheath
of circumferential fibers. The circumferential
fibers join two longitudinal thickenings of
this sheath, located on opposite sides. The
end piece represents the shortest segment of
the tail and consists only of the axoneme
surrounded by the cell membrane.
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Spermatogenesis

The term spermatogenesis is applied to the sequence
of events by which sperimdtogonia are transformed
4 into spermatg@AS(Fig. 14-9; sce Fig. 14-8). The
e stem cclls situated along the
pasement membrane of the seminiferous tubule.
“They are large, rounded cells, and three types can be
recognized, according o their_auclear appearance:
type A dark (dark-staining nucleus), type A pale
(pale-staining nucleus), and type B (spherical nu-
cleus with clumps of chromatin along the nuclear
membrane). Type A dark spermatogonia divide to
v~ _maintain_the numbers of spermatogonia and also to
V‘p form some type A pale spermatogonia. Type A pale
spermatogonia divide and differenuate into type B
spermatogonia. After this division, type B sparma-
togonia divide by mitosis into primary .rgzmwlogtg.é_ws""'"_“
The latter cells migrate toward the middle Zonc of
the seminiferous epithelium and then undergo
meiotic division (the first. mceiotic divisionf into
smaller secondary spermatocytes, each containing half

the number of chromosomes of the primary cell
(Fig. 14-10). The secondary spermatocytes soon di-
vide (the second meiotic division) to form the small-
est cells, the spermatsds, which become embedded in
the cytoplasm of the sides of the Sertoli cells. The
spermatids now undergo a series of morphological
changes leading to the formation of spermatozoa.
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e —— ﬁ Sertoli cells in semini-
ferous tubules are {targets of FSH] The Sertoli cells primarily sustain spermato-
zenesis,” as well as 1) form junctions between adjacent cells which are a barrier
jetween interstitial fluid and tubule lumen, 2) produce androgen binding protéln
(ABP) and secrete it into the lumen foT concentrating testosterone in the tubule, 3)
11d sperm viability by maintainlng high [X] and [HCO3] in luminal fluid, and 4)
synthesize estradiol and inhibin.
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Synthesis of testosterone (Figure 7-16)

~Testosterone is the major androgen synthesized and secreted by the Leydig '
cells. ' ' :

~Leydig cells do not contain 21B-hydroxylase or 11B-hydroxylase (in contrast
to the adrenal cortex) and do not synthesize glucocorticoids or mineralocor-

ticoids. : .
Wtosterone synthesis by stimulating cholesterol desr%@
—Accessory sex organs contain 5a-reductase, which converts testoster-

one to dihydrotestosterone (the active form). 2

~5a-reductase inhibitors (finasteride) may be used in the treatment of (y/ S

benign prostatic hypertrophy because they block the activation of tes-
tosterone to dihydrotestosterone in the prostate. ~
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Synthesis of testosterone (Figure 7-16)
—Testosterone is the major androgen synthesized and secreted by the Leydig :
celis. ‘ ' :

—~Leydig cells do not contain 21B-hydroxylase or 11B3-hydroxylase (in contrast

to the adrenal cortex) and do not synthesize glucocorticoids or mineralocor-
ticoids.. .

- W—W' B ‘x
Wtosterone synthesis by stimulating cholesterol desmolase /’\
—Accessory sex organs contain Sa-reductase, which converts testoster-

one to dihydrotestosterone (the active form). , ;L

—S5a-reductase inhibitors (finasteride) may be used in the treatment of (. ”ii\

benign prostatic hypertrophy because they block the activation of tes-
tosterone to dihydrotestosterone in the prostate. ~
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Regulation of testes (Figure 7-17)
1. Hypothalamic control—GnRH
—Arcuate nuclei of the hypothalamus secrete GnRH into hypophysial-por-
tal blood. GnRH stimulates the anterior pituitary to secrete FSH and LH.

2. Anterior pituitary—FSH and LH
—¥'SH acts on the Sertoli cells to maintain spermatogenesis. The Ser-
toli cells also secrete inhibin, which is involved in feedback inhibition of

FSH secretion.
—~LH acts on the Leydig cells to promote testosterone synthesis. Tes-

tosterone acts via an intratesticular paracrine mechanism to mediate the
effects of FSH on spermatogenesis in the Sertoli cells.

3. Negative feedback control—testosterone and inhibin
—~Testosterone inhibits secretion of LH by inhibiting release of GnRH
from the hypothalamus and by directly inhibiting release of LH from the
anterior pituitary.
—~Inhibin (produced by Sertoli cells) inhibits secretion of FSH from the
anterior pituitary.
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Synonyms

1. Womb; 2. Hystera (G). Compare with the
terms hysterotomy and hysterectomy.

Definition

Uterus is a child-bearing organ in females,
situated in the pelvis between bladder and
rectum. Though hollow it is thick-walled and
firm, and can be palpated bimanually during a
PV (per vaginum) examination.

Shape and Size

It is piriform in shape, being flattened from
before backwards. The upper expanded part is
called the body, and the lower cylindrical part,
the cervix. The circular constriction between
the body and cervix corresponds to internal os.
This constriction is often named as
although in strict sense the ‘isthmus’ is” formed
by the upper 1/3 (nearly 0.8 cm) of cervix which
resembles uterus in its structure and forms the
‘lower uterine segment’ of the obstetricians. It
is so named because during second month of
pregnancy, it is gradually taken up into the
body of the uterus. During labour the ‘lower
segment’ becomes stretched and elongated to
form the ‘conducting’ part of the uterus.
Whereas the ‘upper segment’ forms the propul-
sive part.

Uterus is 3 inches long, 2 inches broad and
1 inch thick. It weighs about 30-40 g.

Commupications

Superiorly, uterus communicates on each
side with the uterine tube, and inferiorly, with
the vagina.

Inferior epigastric artery __ _ _ _ o
Round ligament of uterus __ .
!

__ uterine tube
' "l"n

Fundus of
e uterus

Ligament of ovar

the fundus of uterus after

isthmus, ! |

)
§
I
y

_ pulling it backwards. Note the attachments of the
ligament of uterus and the ligament of ovary to the superior angle of uterus.

@ @

Uterus

Normal Position and Angulations

Normally the uterus is anteverted and ante-
flexed. Forward angulation between the cervix
and vagina is called the angle of anteversion
(about 90 degrees). Similarly, the slight forward
angulation between the body and cervix is

called the angle of anteflxion (120-125 degrees).
Roughly, the long axis of uterus corresponds
to the axis of the pelvic inlet, and the axis of
vagina, to the axes of the pelvic cavity and
pelvic outlet.

Body ot uterus

Angle of J

anteflexion
(1259)

Angle of anteversion
(990)

Horizontal plane
()

Fig. 327 Angulations of the uterus and vagina (A), and
theiraxes (B).

Gross Features

As already indicated the uterus is divided
into a2 body (upper 2/3, or 2 inches) and a
cervix or neck (lower 1/3, or 1 inch).

(C) Superior view of
uterine tube, round
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Posterior(intestinal)
surface of uterus

Loop of
ileum
S

Sigmoid
colon

X,

i 7%

Urinary bladder

Anterior{vesical)surface
of uterus

Relations of the uterus

A. Body of Uterus

The body has: (a) a fundus; (b) two surfaces,
anterior or vesical and posterior or intestinal;
and (c) two lateral borders. :

The fundus is convex like a dome. It is cover-
ed with peritoneum and is directed forwards
when the bladder is empty. The fertilized ovum
is imp'anted usually in the posterior wall of
fundus.

Anterior or vesical surface is flat and related
to urinary bladder. It is covered with perito-
neum and forms the posterior (superior) wall
of the vesicouterine pouch.

Posterior or intestinal surface is convex and
related to terminal coils of ileum and sigmoid
colon. It is covered with peritoneum and forms
the anterior wall of the rectouterine pouch.

Each lateral border is rounded and convex.
It provides attachment to the broad ligament of
uterus which extends to the lateral pelvic wall.
Uterine tube opens into the uterus at the upper
end of this border. Anteroinferior to the tube
the round ligament of uterusis attached, and
posteroinferior to the tube the ligament of
ovary is attached. Uterine artery ascends along
the lateral border of uterus between the two
layers of the broad ligament.

it
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Posterior surface of the supra-
vaginal portion of the cervix .
It is covered by peritoneum and
is related to the rectum, from
which it is separated by coils
of intestine. ’

The anterior surface of
the supravaginal portion
of the cervix is not cover-
ed by peritoneum. It is
directly related to the base
of urinary bladder.

|

Posterior fornix

|

Anterior fornix of vagina

7 4

-
-’{;‘i’ L"M‘? " T '

¥ .
© LA g
h!

I3 . { h
Perditoneal coverings and refations of the cevix |

B. Cervix of Uterus l
|

Cervix is the lower, cylindrical part of the
uterus which is less mobile than the body. It {is
about 2.5cm loang, and is slightly wider in the
middle than at either end. The lower part of |
cervix projects into the anterior wall of the |
vagina which divides it into the supravaginal l
and vaginal parts. '

The supravaginal part of cervix is related;
(a) anteriorly to bladder; (b) posteriorly to
rectouterine pouch with intestinal coils, and
the rectum; and (c) on each side, to ureter and \
uterine artery embedded in parametrium. The, !
fibrofatty tissue between the two layers of the \
broad ligament and below it is called paramet- |
rium; itis most abundant near the cervix and
vagina. ‘

Internal os

Ctru;c&Q Connd

i Praenti e

' lf‘ﬁjifucl‘m ¥ wany
o6lique ridges —-

External os ARBeR WITAE UTER:

The vaginal part of cervix projects into the *
anterior wall of vagina forming the vaginal External (0 NU,,Mff'drd.
fornices. Cervical canal opens into the vagina 0S C . .
by an opening called the external os. In a (rounded) N?{tfi/:/t:«" ‘-‘:")‘*
g 1414

nulliparous woman the external os is small and
circular. However, in multiparous women, the
external os is bounded by the anterior and
posterior lips, both of which are in contact
with the posterior wall of vagina.

The cervical canal is fusiform in shape, being .
flattened from before backwards. It communi- (2) Mubliipara

Anterior lip of cervix

cates above with the uterine cavity through the )
internal os, and below with the vaginal cavity giternal as
through the external os. The mucosal folds in (transverse slit)
the anterior and posterior walls of the canal _ _
resemble the branches of a tree (arbor vitae POSte?ggriliz

9]

uteri) which interlock with each other and close l
the canal. :

A%
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Fig. 1.6 Coronal section of female pelvis{viewed from in front'.g

|

Broad ligaments are two broad folds of! -
peritoneum which suspend the uterus to the |
lateral pelvic wall. When Jsbladder is full, the .
ligament has anterior and posterior surfaces |

CUT EDGE
OF
PERITONEUM

LEVATOR AN’

and a Iree upper border; the other three bor-
ders (inferior, medial and lateral) are attached
to pelvic floor, uterus and lateral pelvic wall.
Broad ligament is divided into: (a) mesosalpinx,
between the tube and ovarian ligameut;

tains the following structures (Fig. 328).

1. One tube. Uterine tube in the free upper
border.

2. Two ligaments. (a) Round ligament of
uterus bulges out the anterior layer.
(b) Ligament of ovary bulges out the
posterior layer.

3. Two vessels. (a) Uterine vessels near the
uterus. (b) Ovarian vessels in the infundi-
bulopelvic ligament. '

4, Two nerves: (a) Uterovaginal plexus.
(b) Ovarian plexus.

5. Two embryological .remnants. (a) Epoo-
phoron and the duct .of epoophoron
(Gartner’s duct). (b) Paroophoron.

6. Two miscellaneous structures. (a) Lym-
phatics and lymph nodes. { b) Fibroareolar
tissue or parametrium.

uterine tube /\\

(b) mesometrium, below the ovarian ligament; |
(c) infundibulopelvic ligament (p. 274); and |
(d) mesovarium (p. 274) Broad ligament con-

FALLOPIAN TUBE

ROUND LIGT..

- URETER

FAT OF
- ISCHIORECTAL FOSSA

<

*round ligament of ovary

ovary

mesovarium

of uterus =~ broad 1igament

peritoneum

ureter

vaginal branch



Fundus of uterus
)
[]

Body of uterus ___
Cavity of the body -

Supravaginal part of cervix ___
Cervical canal - —% -~

Vaginal part of cervix

Vagina -~

1=
Right uterine tube _____ | ovary \ N
~—=r—~-{igament of ovary !
Fundus .. > Body of uterus i‘
Laft uterine tube cut _.__(_-@5’ N _ \
Round ligament of uterus -— S~ - posterior layer of broad ligament ll

Anterior layer of broad ligament — _ .

urinary bladder __ ) \

urethra ___:-' &

Arterial Supply ';

Uterus is supplied: (1) chiefly by the two!
uterine arteries which are markedly enlarged
during pregnancy; and (2) partly by the ovarian
arterjes. ;

Uterine artery is a branch from the anterior
division of internal iliac artery. First it runs
medially towards the cervix, crossing the ureter
above the lateral fornix of vagina and 2 cm
lateral to cervix. Then the artery ascends along
the side of the uterus, with a tortuous course.
Finally, it runs laterally towards the hilus of
the ovary, and ends by anastomosing with the
ovarian artery. The tortuosity of the artery
permits expansion of uterus during pregnancy.
Uterine artery supplies: (1) uterus, by helicine
arteries; (2) vagina, by the anterior and poste-
rior azygos arteries of vagina; (3) medial 2/3
of uterine tube; (4) ovary; (5) ureter; and
(6) contents of the broad ligameat.

Venous Drainage

Veins form a plexus along the lateral border |
of the uterus. The plexusdrains through the |
uterine, ovarian and vaginal veins into the
internal iliac veins.

Utering tube

-— T v —— — ——

w.-£ _ ureter
£_ Vagina

Infundibulopelvic ligament
|

i
i

Ovarian artery_

A I |

--'..—‘-——Abdominal ostium

8./ -Vesicular appendix
wfE ’,'\SL.’-'_-_Fimbri,a
L2270 Ovary

O\ M. uterine artery

Rectouterina pouch
i

- — Rectovaginal fold

Arxterial Supply

1. Ovarian artery arises from the abdominal
sort just below the renal artery. It descenas
ever the posterior abdominal wall and enters
the suspensory lipament of ovary. Tt sends bran-
ches to the ovary through the mesovarnun, and
conttnues medially through the broad lignment
of uterus to anastomose with the uterine artery.
In addition to ovary, the ovarian artery aiso
suppiics the uterine wbe, side of the uterus and
the uiceter,

2. Uterine artery gives additional branches
which reach the ovary through the mesovarium.

e srteries passmg through the mesovartum
ulle of ovary have a convoluled course,
and become spiral i the cortex.

and 1

Yenons Drainage

Veins emerre at the hitus and form a pampi- ¢
artery. The plexus

miform plexus on the

condenses into a single veia near the peivic tlet.
The avarian vein ascends o the  posienor
abdominal wail and drainsiito the infevior vena
cava on right side and into the left renal vein
on the left side, -

'\
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Supports of Uterus Transverse Cervical ~ Ligaments  (of

i i | Mackenrodt)
| is a mobile organ which undergoes ;
Uterus is size and shape during ' These are also known as: (a) lateral cervical |

e O mf life. It is supported and = ligaments; (b) cardinal ligaments; (c) Macken- |
I

reproductive period o

prgvcnted from sagging down by a number of '

factors which are chiefly muscular and fibro- :
i

muscular.
Classification %%?- ]
I. Primary Supports

A" Muscular or active
1. Pelvic diaphragm

rodt’s ligaments (d) paracervical ligaments; (e)
retinacula uteri; and (f) sustentaculum of
Bonny.
They are fan-shaped condensations of the
pelvic fascia on each side of cervix above the
levator ani and around the uterine vessels. They
connect the lateral aspects of cervix and up

vaginal wall t0 the tatéral pelvic wall T inc
Pubocervical ligament

venfra ischi e. ey ac a
‘hammock’ in the support of the uterus.
Transverse cervical ligament

Uterosacral ligament _, {(A) Pubic symphysis
Round ligament of uterus. ' !

2. Perineal body !
3. Urogenital diaphragm l
|

B. Fibromuscular or mechanical
Uterine axis

Db

= Pubocervical ligament
Role of Individual Support T TN [ . J

Pelvic diaphragm (Fig. 239) 4 .
It supports the pelvic viscera and resists any . . /NS | . ~-Transverse

rise in the intra-abdominal pressure. The pubo- f::,':ﬁ::,,,
coccygeous part of levatorani(Chapter 58) is ligament
partly inserted into the perineal body between A

the vagina and rectum. Some of these fibres Rectvm-- a4 —---/——-l'Ji;zr:‘se:clm'

also form a supporting sling and a sphincter for  \_ WA -7~ 1
the vagina, and so indirectly for the uterus and Fascia of Waldeyer
bladder. If pubococcygeous is torn during par-
turition, the vaginal support is lost, and it tends
to sink into the vestjbule along with the uterus,
thus causing the prolapse of uterus. The anteri- !

)
Sacrum

Uterinle tube

or vaginal wall is poorly supported by the!
muscle, and therefore is more liable to prolapse

than the posterior wall. The efficacy of levator

ani as a support is also lost when the perineal
muscles are torn, which normally fix the peri- ' / 7 _Teansverse cervical
neal body and make it an anchor for the levator :

ani.

Uterus

Cervix

E Urethra 1 N L Levator ani

-] ] .
o ' 9 Pelvic wall

Body of publs___/~ c _.Pelvi

5? yoip p: | A\ _~-—- Pubovaginalis} & (obturator fascia, efc.)
_5-2 o Tt 6 ",J\,,...__Puboro'_clalls § 7777777777}~ -Urogenital diaphragm
23 _»"M_.Pubococcygeus [ 2 e

= R proper |Q

R &  Fig 131 Condensations of pelvic fascia forming the

3. lliococcygeus supports of the pelvic organs. (A) Superior
view of the ligamentous supports of uterus
and rectum. (B) Coronal view of the right
cardinal ligament,

[schial spine

Piriformis

snadkas0o
10 8n0984520501yd8}

\Sacrum

1
i
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f‘: g < ——. uterus ? g N

s8 £2

=< 58 o |

i .0 4. Uterine Axis 1

5 = -, . - ;

538 Bz The anteverted position of uterus itself pr

” i | vents the organ from sagging dowg through ti

3z | vagina. Any rise in intra-abdominal pressu.
2= tends to push the uterus against the bladd.

and pubic symphysis, which further accentuat:’

anteversion. The angle of anteversion is mai,

. tained by the uterosacral and round llgamenlf

Fig. 330 Anteversion of uterus is main- 5 i
tained by the couple of forces |

provided by the pulls of :
uterosacral and round liga- '

ments of uterus.

Reactouternine pouch

T

Urinary blaide'r

Cervix

... Reclun;

Wiethra . . _. ~.

....... Anat canal
1w
Perineal body

Cerviz
)
'

Uretar
Vaginal

Uloli'ru artery

..... Levator anl

Bulb of
veslibule with

Urogenital

\ M “diaphuum

- . Greater vestibular
gland

’

waweby (13u)pse3) (314132 wsisasus)

o H

Hymen  Lablum minus

Fig. 333 Relations of vagina. (A) Left view of a
sagittal section of female pelvic organs after
removing the body of uterus; and (B) a coro-
nal section of the female pelvis through the
vagina with uterine cervix,

Nerve Supply

L. Lower 1/3 of vagina is pain scnsitive and
is supplicd by pudendal nerve through the
inferior rectal and posterior labial branches of
perineal nerve.

2. Upper 2/3 of vagina is pain insensitive
and is supplied by sympathetic (Ly,2) and para-
sympathetic (S,,3) nerves derived as vaginal
nerves (accompanying vaginal arterics) from the
inferior hypogastric and uterovaginal plexuscs.
Sympathetic nerves are vasoconstrictor, and
parasympathetic nerves vasodilator.,

; /ngfbx drc‘z.‘m?&\f e fpen >

VAGINA )
ﬂ \,«)Lu A \JA@,'V«M—?Z (gc‘*‘)
nt - ¢

- 1./" (fv &)
Post- = ‘

Flabons dated 5 base 7
o {Ane . Wk bladd e~

Y e~ Ve o w7

d(e/
‘Sg/mﬂl_ POo‘lcb\

o TTCham Gy
k7 leost

c-7 La C(ln,\ﬂ
.L&J d/‘ﬂ‘* dne
Lfga/\ﬁ» f’Ul.H“’d Lc(ﬁj

Transuersr C&W’.CJ L,yc
Mg I’—?;A whrcta w(ru[lev( ’L‘M;Z‘
% UAg . Ve @ U pL A 'CW;‘-
& (4; [ubes cocygean  part b
b N
7 ([4;-‘1407_/ A ﬁ\ﬂ CL“;LPI"" ~
. S U\,,»o\c)e,v\v )
Zdwef\\/j 5 Pieaces U WD ,»,,(A.(CJ o

‘QLK(Z&J{: (:J)c\’;({::u.ﬂe%@ Z:A(ﬁo S("W\O)'DSV\S

€ V?/)ﬁ'(aw‘w
@ ﬁf?r(b\h,&,',\ %AKJ < T}Y&:L[e/\

PSR-
—

RS

/:f:ﬁ*c r
wrethra

74/((»\/\ NC(MM

%MN' wddt {uﬁgmf" oA, Dowstes

alanls
o Sxy. Miae L
~, w2 ¢ 0
W\/\&O(OQ/QL 1’1 U(J',\,Q Gfsng % SMCA f
by —— m VRN



Uterine Tubes |
<7:/Lﬂ07a/.ilf\lp fubes >

Intramural part of utetine tube g’
)
Fundus of uterus : ‘g
H ] Ampulls s
' Ovarian arlery <
t [ ] o =
] - -
H g 'v‘ Py 5
——1 Z7--5 =
- -~ =
Infundibulum

Py
o
1
! Ovary

Ligament of ovary
<--Ulerine artery

i
|
Fig. 314 The parts, rclations and blood supply of thc,’
uterine tube. |

Infundibulopelvic igamant

Ovarlan ar!ery_1 !
Utlerins tube ] {

Fundus o‘l uterus

2 Ld _ Fimbria

5 ) ’ L..-_ £ — Ovary
. o e . ..Broad ligament
PR E =T uterine artery
'_"/.;'_{.'_..- urelsr
— A __External os

A}

. - ‘-;",'- Abdominaf ostiuny
A\), = -Vesicular append

]

/

4 mm at ampulla, 2 mm at isthmus, and | mm

~

Worasd ?A
Situation % @ m %

These are situated in the free upper m
of the broad ligament of uterus.

Dimensions

Fach tube is about 10 cm (4 in.) long. The
diameter is about 3 mm at abdominal ostium,

_— |

at the uterine (intramural) part.

Communications , :
Medially, the tube opens into the superior
angle of the uterine cavity by a narrow (1 mm)
brerine ostium. . L
Laterally, it opens into the peritoneal cavity
close to the ovary by a wider (3 n?m).abdanffnal

Riym >

1. Infundibulum ( fimbriated end) is the trum-
pet-shaped expansion of the lateral end of tube,
which opeas into the peritoneal cavity by abdo-
minal ostium, and is broken up into a number
: .of finger-like processes, called the fimbrige. One
of these fimbriac is Jonger and more deeply
! grooved than the others, and is attached to the
" ‘tubal pole of the ovary; it is known as ovarian
fimbria. ’ , ;‘
The fimbriae are extensions of the mucosal |
folds. Their outer surface is covered by perito:
neum but the inner surface is lined "'by ciliated |
columnar epithelium which guides the ovum to l
the ostium and then to the interior of the tube, |
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Ovaries

Position (O;iéntatiqh)

The position of the ovary is variable. In
nulliparous women, its long axis is nearly verti-
cal, so that the ovary is usually described to

have an upper pole and a lower pole. However
1o multiparous vomen, the long “axis becomes
Eorizontal; so that the upper pole points late-
rally and the lower pole medially.

. _ . . »
Intrsmural part of \;Mﬂ"‘“?" 3 - ---nternal Hiac
Fundus of uterus ! : 7 E External Niac artey _ artery

: H Ampulia 8 :
e ! Ovarian artery Obliterated - =—re- \" Ursler
1 H o5 - umbilical B NECECENENN FN Ovary
.. S, . artery ./ o -
S i1 /4 / : J
- <2 . = = ===wemoft - Urlnery bladder
B N dnfundibulum | Publc symphysis - / , :
A ' Ovary Fimbria 5 - — . :
Ligumant of ovary ' @ ( Svuspensory ligament of ovary
Cervix _ -.Ulerine artery . D¢ '
: .- Urster Uterine tube " . :
W N o »
..... Vagina ! ’
3 L - :
relations and blood supply of the -~ Fimbla

Fig. 314 Tbe, parts;
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Situation . @ " Wi
Each ovary lies in the ovarian fossa e
lateral pelvic wall. The fossa is bounded : (a)

! anteriorly by the obliterated umbilical artery;

- iliac artery (Fig. 311).

The ovary is attached to the posterior or
tpper layer of the broad ligament of uterus.
and lies just below and behind the lateral
@mpullary) part of the uterine tube, on each

~ Side of the uterus. ]
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Fig. 313 Supesior view of a horizontal section through
the right ovarian fossa and the lateral part of ;.
‘the broad ligament of uterus. o

- pelvic parietal
peritoncum lining
avarian fossa

Arterial Supply
1. Ovarian artery arises from the abdominal:
aorta just below the renal artery. It descends
over the posterior abdominal wall and enters
the suspensory ligament of ovary, It sends bran-
ches1o the ovary through the mesovarium, and
continues medially through the broad ligament
of utefus to anastomose vith the uterine artery.
In addition to ovary, ‘thé ovarian artery also
supplies the uterine tube, side of the uterus and
thewer. DR RN . . il Mata e sencd — o

. ovary is connected to the posterior layer of the

. nal -iliac vessels, forins a distinct fold, known

A. Peritoneal Relations

Ovary is almost entirely ¢overed with perito-
neum, except along the mesovarian (anterlpr)
border where the two layers of the covering

peritoneum are reflected on to the posterior
layer of the broad ligament of uterus. Thus the

broad ligament by a short fold of peritoneum,
called mesovarium. The squamous epithelium of
the mesovarjum is continuous with the .cubical
epithelium of the ovary. The mesovarium trans-
mits the vessels and fierves to and from the
ovary (Fig. 313). - : ‘

The lateral part “‘of the Lroad ligament of
titerus, extending from the infundibulum of
the tube and upper pole of ovary to the -exter-

as the suspensory ligament of ovary (infundibulo-
pelvic ligament). It contains the ovarian vessels

and nerves.

i ,«nd (b) posteriorly by the ureter and internal -
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Fig. 345 The levator ani, coceygeus and piriformis in a female shown oa the left side. i

pELVIC DIAPHRAGM

The pelvic diaphragm is formed by the important levatores

ani muscles and the small coccygeus muscles and their cov-
enng fasciae (Fig. 6-13). It is incomplete anteriorly to allow
passage of the urethra in males and the urethra and the
vagma in fernales.

._evator Ani Muscle

The Jevator ani muscle is a wide thin sheet that has a linear
origin from the back of the body of the pubis, a tendinous
. arch formed by a thickening of the pelvic fascia covering the
“obturator internus, and the spine of the ischium (Fig. 6-13).
“From this extensive origin, groups of fibers sweep down-
ward and medially to their insertion (Fig. 6-14), as follows:

1. Anterior fibers: The levator prostatae or sphincter
vaginae form a sling around the prostate or vagina and

puborectalis

perineal body

anal canal

. Posterior fibers: The iliococcygeus is inserted into the

I

are inserted into a mass of fibrous tissue, called the per-
ineal body, in front of the anal canal. The levator \
prostatae support the prostate and stabilize the perineal
body. The sphincter vaginae constrict the vagina and sta-
bilize the perineal body.

. Intermediate fibers: The puborectalis forms a sling

around the junction of the rectum and anal canal. The
pubococcygeus passes posteriorly to be inserted into a
small fibrous mass, called the anococcygeal body, be-
tween the tip of the coccyx and the anal canal.

anococcygeal body and the coccyx.

Action: The levatores ani muscles of the two sides form
an efficient muscular sling that supports and maintains
the pelvic viscera in position. They resist the rise in in-
trapelvic pressure during the straining and expulsive ef-
forts of the abdominal muscles (as occurs in coughing).

dcpecmh'm S ddivag?(,’lv\d_ Stage)

rectum

€occyXx

anococcygeal body
superficial

subcutaneous

anus

Prostatae v o7



symphysis pubis

i

—

pubococcygeus (Z, .

puborectalis

junction of rectum
and anal canal

coccygeus
tip of coccyx
Figure 6-14  Levator ani muscle (dark brown) and coccygeus muscle {light brown) seen on their in-

ferior aspects. Note that the levator ani is made up of several different muscle groups. The levator
ani and coccygeus muscles with their fascial coverings form a continuous muscular floor to the

pelvis, known as thq pelvic diaphrag
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Fig. 291 The perincal body and the anococeygeal

4. Perineal body is one of the chief supports
to t%e 'pdc‘iuc organs, like the uterus. In order to
avoid 1ts damage in a perigeal tear, an episio-
IOQ}Ll? often done in the primiparas. A damage
to penineal body often leads to prolapse of
uterus and other pelvic organs. .

Nine

5. Perineal Body

The perineal body, or the central point of
erineum, is a fibromuscular node situated in
the median plane, about 1.25 cm in froat of the
anal margin and close to the bulb of penis.
muscles (three unpaired-external anal
bulbospongiosus and the unstriped

sphincter,
ﬁ)5res of the longitudinal muscle coat of rectal
ampuila and anal canal; and three patred-

superficial transversus peringi, deep transversus
perinei, and levator am% converge and interlace
in the body (Fig. 291). — -~~~ 77 7 7~

Perineal body is very important in females
for the support of the pelvic organs. Its involve-
ment in perineal tear during parturition may

result in prolapse of the urinary bladder, uterus,
ovaries and even rectum.

|
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Figure3-54. The diamond-shaped perineum, extending from the pubic
symphysis to the coccyx. Note that a transverse line joining the anterior
ends of the ischial tuberosities divides the perineum into two unequal
triangular areas, the urogenital triangle anteriorly and the anal triangle
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UROGENITAL REGION (triangle)

Fig. 299 Arrangement of the superficial and desp

@'Zu{:m ch SPmgy  Ulredlwe

+

i uingenal dlaphragm

Colles faszia z

fasciae in the urogcenital region in a male. (A) ¢
Sagittal section; and (B) coronal section. ‘

Wrivs SPreags dewn-~

wards deep to the membranous layer of super- |
feial fascia, and fills first the supersicial perineal ;
pace and then the scrotum, penis and lower
nart of anterior abdominal wall. It is prcvented’
from going to the ischiorectal fossa or the thigh|
% the firm attachment of the membranousg

Acia to their boundaries (p. 261). |

* It is the space lying between the sides of the pubic arch.

* It is filled with muscles and fascia forming the urogenitali
diaphragm.

* The fascia covering the inferior surface of the urogenital’
diaphragm is called the perineal membrane (inferior fascia of
urogenital diaphragm).

The fascia covering its superior surface is called superior fascia-
of urogenital diaphragm.

In the erect'posture the perineal: membrane is placed nearly
horizontal having upper and lower surfaces.

The perineal membrane divides the urogenital region into 2
pouches (or spaces) :

1) Superficial perineal pouch : below the membrane.

2) Deep perineal pouch : above the membrane. (towards the-

pelvic cavity).
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FIGURE 18-12. Part A shows injection sites for local anesthesia by perinal infiltration. A indicates median; B, mediolateral; and
C, lateral episiotomy. Part B shows initial incision for a median episiotomy.
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FIGURE 18-13. Various types
of episiotomy and the muscles of
the pelvic floor involved. A indi-
cates lateral; B, mediolateral; C,
median episiotomy; and D, the
site of so-called SCHUCHARDT,
or paravaginal incision.
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FIGURE 18-14. A, Birth of the head with vulva completely distended. B, Birth of head continues with mouth appearing over the

perineum.




N

A_w} \ . tlioinguinal nerve )

(\)\:J)"" * \ ‘ . >
- X Al

Inferior rectal
nerve

Figure 3-74. A, Distribution of the pudendal and ilioinguinal nerves
to the female perineum. B, The pudendal nerves may be blocked with
anesthetic. The needle is inserted toward the ischial tuberosity, where

the pudendal nerve emerges from the pudendal canal. The needle is
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guided by the digits in the vagina until its tip is posterior and inferior
to the ischial spinc where the pudendal nerve lies. The injection from
the upper needle blocks (anesthetizes) the ilioinguinal nerve and its labial
branches, which supply the vulva (see Fig. 3-72).
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