rd

[ ]
e,

N

o 2
Heodixal Commiitee

The University of jordan

Faculty of Medicine

year
)
€ THE
(GENITOURINAR%?
SYSTEME 4
Anatomy
4 Title: _ .
- Professcr: Dr-Faraj Bustam
Handout Date: __ . ___ _

N LCloss of 208

A Price: 5 0 wesign:
o - Waseem Kamal

&f Mtp#med stadygroup weebly.com






| <3‘-3-‘ﬁ>«mtus>
stimedated by decrased Nacl lead
# Mesangial cells (Polkiste) 7 ?

Stimulated by |

B e A
pPe——————
CE—
-

*qm ' ‘ ?71

®'Dmm¢ in iffmm Cicclating Glped

tndwuced

D Aude hypovelomin < h'"’""’!

de
® Aue "h:] Potension admin stwatiay

< Postural llg?ot""u
- SN\aJc'ni

@ Liver Civrhesig

@ k! degletion , E, NE




It

Fia. 16. TYPES OF PELVIS.

Diagram shows brim shape (exaggerated) and subpubic angle.
A, Gynaecoid; B, Android; C, Anthropoid; D, Platypelloid.

. Fia. 26.IPU'DBNDAL NERVE chx.!
ﬁjection of local anaesthetic round Pudendal nerve in regG\ of ischial spine. (Trans-
g inal approach).
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The female reproductive system counsists of a pair of
ovaries, a pair of uterine tubes, a uterus, a vagina,
and the external genital organs. The structure of the
mammary glands also will be described, becpuse
they undergo changes that are related o the repro-
ductive system, ' -

OVARIES

The ovaries are the organs responsible for the pro-
duction of the female germ cells, the ora, .and the
female sex hormones, estrogens and progesteroue, in

the sexually mature female. Each ovary is an al-
mond-shaped organ measuring 1.5 X .75 inches
(4 X 2 cm) and is attached to the back of the broad

NS X

"t‘*‘”’i‘?.jn‘.;,’ﬁﬂﬁf

Body of uterus
(posterior surface)

Cervix (supravaginal portion)

5

Cortex q% '
Medulla )
" _Fluid appearing

among granulosa

cells

Theca externa

Theca interna

Membrana

rranulosa

Z.ona

pellucida

Liquor fulliculi
in follicular antrum

Mature graahan follicle

:y Ovumn (secondary oocyte)

within the broad ligament and connects the medial
margin of the ovary to the lateral wall of the uterus.

The ovaries are surrounded by a thin fibrous cap-
sule, the tunica albuginea (Fig. 15-3). This capsule is
covered externally by a single layer of cuboid cells

‘called the germinal epithelium (Fig. 15-4; sce Fig.

15-3). The term germinal epithelinm is a misnomer,
because the layer does not give rise to ova. The
germinal epithelium is a modified arca of peri-
toncum and is continuous with the squamous meso-
thelial cells of the general peritoneum at the hilus
of the ovary, where the mesovarium is attached.
The ovary has an outer cortex and an inncr me-

dulla, but the division between the two is ill defined.

ligament by the mesovarinm (Figs. 15-1 and 15-2).
Usually the ovary lies with its long axis vertical, but
it shares in any movement of the broad ligament and
utecus. The ovary is suspended from the lateral wall
of the pelvis by that part of the broad ligament that
extends betwecen the mesovarium and the lateral
pelvic wall; this structure is known as the swspensory
ligament of the ovary and contains the ovarian ves-
sels and nerves, The rownd ligament of the ovary lies

The compact connective tissue stroma of the cortex
is composed of a network of {reticulir {ibers$and
spindle-shaped cells (see Fig. 15-4). The stromal
cells may be responsible for the secretion of -anclro
gens. The connective tissue stroma of the medulla is
very vascular and contains elastic fibers and smooth
muscle fibers. Embedded in the stroma of the cortex
are the ovarian follicles, in different stages of devel-
opment and degeneration (Fig. 153-5; sec Fig. 15-3). -

3
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E. Menstrual eycle (Figure 7-19)

AN

1. Follicular phase (days 5—14)

—-A primordial follicle develops to the graafian stage with atresia of the
neighboring follicles.

—~LH and FSH receptors are induced in theca and granulosa cells so that
they can stimulate synthesis of androgen (LH, theca cells) and estradiol
(FSH, granulosa cells).

~Estradiol levels steadily increase and cause proliferation of the
utcerus.

—FSH and LH levels arc suppressed by negative feedback of estradiol
on the anterior pituitary.

~Progesterone levels are low.

Follicular phase ; Luteal phase
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The menstrual cycle recurs approximately ev-
ery 28 days over the reproductive period of the
lemale: from puberty until menopause. The events
of the cycle include development of an ovarian folli-
cle and its oocyte, ovulation, preparation of the { =%
reproductive tract to receive the fertilized ovum,
and shedding of the endometrial lining if fertilization
does not occur. Cycle length can vary from 21-35
days, but the average length is 28 days. The variabil-
ity in cycle length is attributable to variabilitv in the
duration of the follicular phase; the Tuteal phase is
constant. The hormonal changes and events of a 28-
day menstrual cycle are illustrated in Figure 10-10
and described in the following steps. By convention.
day I marks the onset of menses from the previous c\-

2. Ovulation (day 15)

—occurs 14 days prior to menses, regardless of cycle length. Thus, in a 35-

day cycle, ovulation occurs on day 21.

—A burst of estradiol synthesis at the end of the follicular phase has a pos-

itive feedback effect on secretion of FSH and LH (LH surge).

—~Ovulation occurs as a result of the estrogen-induced LH surge.
—Estrogen levels fall just after ovulation (but rise again in the luteal

phase).

—Cervical mucus increases in quantity; it becomes less viscous and

more penetrable by sperm.

Luteal phase (days 15-28)

~Development of the corpus luteum begins, and it synthesizes estro-

gen and progesterone.

—There is increased vascularity and secretory activity of the en-

dometrium to prepare for receipt of a fertilized egg.
—Basalbody temperature increases because of progesterone’s effect on
the hypothalamic thermoregulatory center.
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Anterior pituitary { 4s<--- . Anterior pituitary | ¢——— Anterior pituitary : i
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v : v v

Ovary — Estr;diol Ovary — Estradiol Ovary —% Progesterone _

o1 inizi LH) secretion in femalces during the
FIGURE 10-9. Control of folliclestimulating hormone (FSH) and lulcln}ZIng hormone (. ) 3
menstrual cycle, The follicular and luteal phases are characterized by negative feedback of estrad!ol aqd progesterone, reszectxve}y.
on the anterior pituitary. Midcycle is characterized by positive feedback of estradiol on the anterior pituitary. GnRH, gonadotropin-

Negative and Positive Feedback "

In females, the hypothalamic-pituitary axis is

controtled by both negative and positive feedback,
depending on the phase of the menstrual cycle (Fig-
ure 10-9).

In the follicular phase, FSH and LH stimulate
synthesis and secretion of estradiol by follicular
celis. Onc of the actions of estradiol s negative
leedback on the antertor pltuitary cells to in-
hibit further secretion of FSH and LH. Thus, the
lollicular phase is dominated by estradiol and
is regulated by negative feedback.

At midcycle, the pattern changes. Estradiol lev-
els rise sharply as a result of the proliferation of
follicular cells and the stimulation of estradiol
synthesis that occurred during the follicular
phase. When a critical level of estradiol is
reached (of at least 200 plcograms per milllliter
ol plasma), estradiol has a positive feedback
effect on the anterior pituitary. causing further
secretion of FSH and LH. This burst of hormone
secretion by the anterior pituitary, called the
ovulatory surge of FSH and LH, then triggers
ovulation of the mature oocyte.

In the luteal phase, the major hormonal secre-
tion of the ovaries is progesterone. One of the
actions of progesterone is negative feedback on
the anterior pituitary to inhibil secretion of FSH
and LH.
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Figure 28.15. Phases of the menstrual cycie in refation lo ovanan
changes and hormone secretion. and the relationship between
changes in the ovanes and the endometrium of the vterus during
different phases of the menstrual cycle
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OVULATION (day 15) Ty

. Hypothalamus : GnRH released; stimulated by high levels of estrogen.
Anterior Pitultary : LH released in large quantities (called the LH surge).
Ovary : LH surge triggers ovulation.

Veslcular ovarian follicle ruptures, releasing the secondary oocyie

Uterus : Endometrium thickens; stimulated by high ievels of estrogen.
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The endometrium is a complex mucous ¢
membrane that, in the human female, under-
‘ goes cyclic changes in structure and function

~_ R I

N0 I
e . o

S in response to (he ovarian cycle. The cyclic
t'." i activity begins at puberty and continues until
Hh menopause. In the body of the uterus, the
2H endometrium consists of a thick lamina pro-
®"y- . pria, the_cndometrial stroma, and a covering
8y | epithelium. The stroma resembles mesenchy-
A |

mal tissue and consists of stellate, loosely
arranged stromal cells with large round or
ovoid nuclei, supported by a fine connective
tissue network in which lymphocytes, granu-
lar leukocytes and macrophages are present.
The endometrial stroma lies directly on the

i myometrium to which it is firmly attached

I and there is no intervening submucosa.

The stroma is covered by a simple colum-
nar epithelium that contains ciliated cells and
nonciliated secretory cells. The epithelium
dips down into the stroma to form gumerous
uterine glands which extend deeply into the
stroma and occasionally penetrate into the
myometrium. Most of the glands are simple

__tubular glands but some branching may occur
near the muscle. A basement membrane un-
derlies both the glandular and surface epithe-

) lium,

The endometrium can be divided into two
layers: the stratum basale (basal layer) and
the stratum functionale (functional layer).
These differ 1n their structure, function and
blood supply. The basal layer is narrower,
moie cellularand fibrous than the functional
layer and lies directly on the myometrium. It
undergoes few changes during the menstrual
cycle and is_not shed at menstruation, but
rather serves as the source from which the
functional layer is restored. The stratum func-
tionale extends to the lumen of the uterus,

Fig. 87. .

and it is this portion of the endometriun in
' : hich cyclic changes occur and which is
- o Phas which cyclic changes occu
UTERUS : Follicular Phase = P{OLPCY‘?() sloughed during menstruation. The stratum
1. Columnar epithelium ""QQ‘Q'M“‘&;J' J Tunctionale 1s somectimes divided into the
2. Uterine glands wow - e compacta, a narrow superficial zone, and the
3. Lamina propria (Sfrem) acta, a na sup zone,
4. Coiled artery sponglosa, a broader zonc that comprises the
: }S_mé’o‘h 1‘“.“"::\“" fbres  bulk of the functionalis.
. Eodometri ‘ :
13. Myometrium :

—

. Functionalis
11. Basalis
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Figure 18-1 Arrangement of blood vessels in the endometrium.

Cyclic Changes in the Endomettium !

KEY WORDS—proliferative, maturation of
follicle, secrectory pllas?,
corpus luteum, ischemic
(premenstrual) and men-
strual stages

During the normal menstrual cycle, the
endometrium undergoes a continuous se-
quence of changes in which four stages can
be described. The stages correlate with the
functional activity of the ovaries and consti-
tute the proliferative, secretory.
‘/premenslruzll) and menstrual stages.
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cram —lilge ains. The contractions are dimin-
ished Zdunng pregnancy, possible as the result
of the hormone relaxin. At
contractions of the uterine musculatur.
as a result of which the fet
Uterine contractions
administration of ox

!
i duced by the neurohypophysis. They also are !
i

Increased in response to prostaglandins, and
a

during pregnancy they hypertroph
lengths of 500 to 600y ypertrophy to reach

pregnancy there is_production of new muscle
from undifferentiated cells and possibly from
division of miture cells al

total increase in the muscl

layers are thinned during
uterus becomes distended.

t

amount. Fo!lq\ving delivery, the muscle cells
rapidly diminish in size but the uterus does
not regain its original nonpregnant dimen-

S

lermittent contractions whic

Read € frct [SE
v o4 ¢ v

In the nonpregnant uterus the smooth mus-
cle cells are about 30 (o 50 #m in length but

pm or greater. During

0. In spite of the
€ mass, the muscle
pregnancy as the
The connective

issue of the myometrium also increases jn

ions.

The myometrium normally undergoes in-

C

Increase during menstruation (o result in

usually not of sufficient intensity to be per-

h, however, are

cived. The intensity of the contractions may

parturition strong
eoccur,
> fetus is expelled.
are increased following

ytocin, a hormone pro-

rise 1n the Tevel of prostaglandins occurs

Just prior to delivery:

The blood supply of the endometrium is

unique and plays an important role in the
events of menstruation. Branches of the uter-
ine artery penetrate the myometrium to the
middle layer where they provide the arcuate
arteries which run circumferentially in the
myometrium. One set of branches from these
arteries supplies the superficial layers of the
myometrium, while radial branches pass in-
ward to supply the endometrium. At the junc-
tion of myometrium and endometrium the
radial branches provide a dual circulation to
the endometrium. Straight arteries supply
the stratum basale, while the stratum func-
tionale is supplied by highly contorted coiled
arteries. As the latter pass through the func-
tional layer, they provide terminal arterioles
which then unite with a complex network of
capillaries and thin walled dilated vascular
structures, the lacunac. The venous system
also forms an irregular network of venules
and veins with irregular sinusoidal cnlarge-
ments, then drains into a plexus at the junc-
tion of myometrium and endometrium. Dur-
ing the menstrual cycles the spiral arteries
constrict periodically so that the functional
layer 15 subjected 10 intermittent periods of
blanching. The distal portion of the arterial
supply 1 the functionalis undergoes degen-
eration and regencration with each menstrual
cycle, whereas the straight arterics of the
basal layer show no such changes. *
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(ii) - Horizontally at the level of the fourth costal cargilag e‘! e
from the lateral sternal border to the mid-axnllary‘ hne. S ;pj;g%é e

(iii) The superolateral part of the gland is prolonged upwards' and later;
ally, pierces deep F ascia at the anterior fold of axilla, and’ lics'in‘the
axilla at the level of the third rib. The process of - theglandiis
known as ‘axillary tail of Spence’, and the opcnmg m thc Tdee
fascia is known a8 ‘foramcn of Langer', -

— = Sternal angle
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%ig. 3 Extent of the breast.

Axilary tail %

of Spence

foramen

of Langer

———

Fig. 4 Axillary tall of the breast lies decp to the deep fascia.

The opcning g
in tho doep fascia is called *foramen of Lnngcr .

Deep xelaﬂons The decp surface of the breast is related tofth ‘f
structures in that order (Figs. 5,6)



1

1. The retromammary space of loosc areolar tissuc makes the breast
frecly movable over the pectoralis major muscle. According - to. the

former concept of the free flow of lymphatics in this space, it was
known as lake of Marcille. O )
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Fig. 5 Deccep relations of the breast,

2. Decp fascia (pectoral fascia) covering the pectoralis major.

3. Still deepér there arc pectoralis major, serratus anterior and external o
oblique muscle of the abdomen, } ;

Pccturalis major R
! Claviclo

\ & — Slcurvin
~

Setratus ontorior ———x ~_ \

-~

Fig. 6 Muscles situated deep to the breast,
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Structure of the breast. The structurc of the breast may be convcmently
studicd by dividing it into the skin, parcnchyma, and the stroma.’

—= A. Skin. It covers the gland and forms : @sz,_,
- .
1. Nipple, a conical pr0jccll0n frota just below the centre of the cz%

breast at the level of the folirth spacc. It is picrced by 15-20 lacti-,
ferous ducts. It contains circular and longitudinal smooth muscle - g

fibres which can crect or flatten it respectively.- It has

sefeorveoadi-
Hodvsymaadppd scbaccous glands It is rich in its nerve supply and
has many cnd organs.

2. Areola, a pxgmcnlcd arca of skin surroundmg the base of thc.
nipple. It is rich in modificd scbaceous glands, particularly ‘at its
outer margin, These become enlargcd during pregnancy - and -lac-
tation to form raised tubercles, the ‘tubercles of Montgomery’.

Oily sccretion of these glands lubricates nipple and ‘areola, and
prevents them from cracking during lactation. Apart from sebac-
ous glands, it also contains somc sweat and accessory mammary
glands. Fat is absent beneath the nipple and areola, both of whlch ,
arc devoid of hair. SR
—> B. Parcnchmya (mmammary gland). It is made up of glandular tissue whlch' oy
secretes milk. The gland consists of 15-20 lobes, Each lobe is a clus-
ter of alveoli, and is drained by a lactiferous duct Bach duct“is.di-
lated into a lactiferous sinus beneath the arcola. The lactlferous ducts

_converge at the nipple like the spokes of a wheel; the incisions are.
therefore given radially.

Lubes (\5-2'3) .'..'..;
] AN
Lacuiterous sinus : o
(15-20) i o

Alveun
]

1
Lactiterous sonus :
. ) t

P SISO

“-"YJJ

'I"/

Lactderous duct

Lartdzious
durly

tig. 7 Lobes of the mammary gland. Fig. 8 Structurc ofof the mammary
‘ gland.

—>=.. C. Stroma. It forms the supporting frnmcwork of the g\und
It may be divided into :

1. Fibrous stroma. 1t forms scpta, known as suspcnsory ligaments -
of Cooper, which anchor the skin and gland to the pectoral fascia,

j G



Infiltration of these ligaments by the cancer cells causcs * fixity . of
the gland and puckering of the skin. ST

2. Fatty stroma. It forms main bulk of the gland. It is distributed
all over, cxcept bencath the nipple and arcola.

Pectoral tascia o w e =

- -

Pectoralis mayor e D

: /-'.-:
Suspenmvy/k--- ST
1igaments / D

g2r 2

Fig.9 Suspecnsory ligaments of the breast.

Arterial supply. The mammary gland is(extrcmely vascular

by :
Axillary attery ' ) \/

‘ Supaerior thoracic artery

\
X..

Actomiothoracic artery

It is supplied

\\ Latoral thoracic artory

Perforating branches of
internal thotacic artery

Branches hinm
intercostal artenes

- Fig. 10 Artcrial supply of the breast.

. Internal thoracic artery (a branch of subclavi
its perforating branches (2-6 spaces).
<. Laueral thoracic

3. Superior thoracic } branches of the axillary artery.

an artery), through

4, Acromio-thoracic



5. Lateral branches of the posterior intercostal arteries. i
The arteries converge on the breast and are distributed from the ante- |
rior surface. PO@WW&? X
Venous drainage. Veins follow the arteries. These are important for |
following reasons : (i) because they indicate lymphatic pathways, (ii) be- f
cause carcinoma can spread through the veins, and (iii) because they com- |
municate with the vertebral plexus of veins through which malignancy can |
(QQ spread to bones and nervous System. !
The veirs first converge toward the base of the nipple where they form
an anastomotic venous circle, from where the veins run in superficial and
deep sets.
1. Superficial veins drain in the internal thoracic and superficial |
veins of the lower neck.

2. Deep veins drain into the internal thoracic, axillary and posterior
intercostal veins. The connection of the posterior intercostal veins

with the vertebral plexus of veins provides route for the carcino- |
matous spread to the bones and nervous system. °
Nerve supply. The breast is supplied by the anterior and lateral cutane-
ous branches of the 4th to 6th intercostal nerves. The nerves convey sen-
sory fibres to the skin, and autonomic fibres to the smooth muscles and
blood vessels. Nerves do not control sscretion of the milk. It is regulated
by a hormone, prolactin, secreted by the anterior pituitary.
Lymphatic drainage of breast. The malignant disease of the breast spreads

(metastasizes) mostly through the lymphatics to the associated lymph
nodes. Therefore the subject assumes great importance to the surgeon.

e
-

\/ W,
.. _____v,__d_ Supraclavicular 7. ‘
' '

T,

Central axillary

et \
Apical
Lateral axillary Anterior axillary

Internai mammary

Posterior axitlary

Fig. 11 Lymph nodes draining the breast. §|
1
|

Lymph nodes draining the breast

A. Principal nodes
1. Axillary nodes, chiefly the anterior (pectoral) group. The poste-
rior, lateral, central and apical groups of nodes are also associa-
ted, either directly or indirectly. |



4. The lymphatics from the deep surface of the breast pass through
the pectoralis major and clavipectoral fascia to reach the apical
nodes, and also to the internal mammary nodes. Lymphatic ple-
xus on the deep fascia (lake of Marcille) is not a normal path-
way for the lymphatics as was formerly thought to be (Fig. 13).

5. Lymphatics from the(Jower’and innepyquadrant of the breast may
communicate with the subdiaphragmatic and subperitoneal lymph
plexuses, after crossing the costal margin and then piercing the
anterior abdominal wall through theupper part of the linea alba.
~Thus cancer cells from breast may spread to the liver, and from
the peritoneal cavity may drop into the pelvis.

W/ ——

z

— 3 ——————— Pectoralis major

Fig. 13 Deep lymphatics of the breast drain into the apical lymph nodes.

Clinical application. Carcinoma of the breast may give rise to the follow-

ing features, which may be of diagnostic and prognostic values.
1. Retraction or puckering of the skin due to invasion of the ligaments
of Cooper.

2. Peau d’orange or_@ with pittingy) oedema is due to obstruce
tion of the cutaneous lymphatics by cancer cells, and pitting due

to fixation of the hair follicles to the subcutaneous tissue.
3. Axillary lymph nodes may be involved; these are and

G .
4, ! etraction of the nipple is due to extension of the growth along the
lactiferous ducts with accompanying fibrosis.

5. Breast may become fixed to the deep fascia, pectoral muscle and
chest wall, due to direct spread of the growth to the subjacent

structures.
6. Carcinoma may spread tc distant places, like liver, lungs, bones,
and ovary.

&4

1& Hetay,
Clavipectoral fascia "
' ’ 7 > Apical lymph nodes ;



Development of the breast

1.

Setoddermn
SR

N AMAWAL

pid

THE PECTORAL REGION

Breast develops from anéw called mamma

ridge, (milk line,) or line of Schultz, whichexterids from the axilla
to the ingummal region. The ridge appears during the 4th week of
development, but disappears in humans except in the pectoral

region. Gland is ectodermal and the stroma mesodermal in origin.
Stages of development
(i) The remaining ridge is converted into a mammary pit.

(i) Secondary buds (15-20) grow down from. the floor of the pit.
These buds divide and redivide to form lobes.

(iii) Entire system is canalized.
(iv) At birth or later nipple is everted.

Growth at puberty is caused by the oestrogens; secretory alveoli
develop under the influence of oestrogens and progesterone, and
anterior pituitary hormone. Lactation is controlled by prelactin
secreted by the anterior pituitary.

Developmental anomalies of the breast .
(i) Absence of breast=amastia . Uag)
s e . “o
(i) Absence of nipple=athelia
(iii) Supernumerary breasts=Polymastia
(iv) Supernumerary nipples=Polythelia

(v) Gynaecomastia is developed breast in males, as in Klien-
Felter syndrome. ‘
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