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FlO. 16. TYPES OPPEl. VIS. 

Diagram shows brim shape (exaggerated) and subpubic angle. 
A, Gynaecoid; B, Android; C, Anthropoid; D, Platypelloid. 
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. Flo. 26.&ENDAL NERVE:Bux:JC. . 

ifijection of local anaesthetic round Pudendal nerve in region or ischial spine. (Trans-
fginai approach). . 

FJo. 18. EPJSIOTOMY. Cur STARTING IN Mmum. 
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The female rcproJuctivc system cuusists of a pair of 
ovaries, a pair of uterine rubes, a uterus, a vagina, 
and the external genital organs. The structure of the 
mammary glands also will be described, br.:c;tuse 
they undergo changes that arc related to the repro-
ductive system. · ' 

OVARJE.S 

The ovaries are the organs responsible for the pro­
duction of the female germ cells, the ot•a, .and the 
female sex hormones, eJirogem and progoteroue, in 
the sexually mature female. Each ovary is 411 al­
mond-shaped organ measuring 1.5 x .7) inches 
(4 X 2 em) and is attached to the back of the broad 
ligament by the IIWOI-"<Irilllll (figs.· l )-1 and 15-2). 
Usually the ovary lies with its long axis vertical, but 
it shares in any movement of the broad ligameqt and 
uterus. The ovary is suspended from the lateral wall 
of the pelvis by that part of the broad ligament that 
extends between the mesovarium and the lateral 
pelvic wall; this structure is known as the Jmpemory 
ligament of the ovary and contains the ovarian ves­
sels and nerves. The round ligament of the ovary lies 

within the broad ligament and connects the mr.:dial 
margin of the ovary to the lateral wall of the uterus. 

The ovaries are surrounded by a thin fibrous cap­
sule, the tunica alb11ginea (fig. 1 )-3). This capsule is 
covered externally by a single layer of cuboid cells 
called the germinal epithelium (fig. 15-4; sc:e fig. 
15-3). The term genninal epithelium is a mi~nomcr, 
because the layer does not give rise to ova. The 
germinal epithelium is a modified area of peri­
toneum and is continuous with the squamous meso­
thelial cells of the general periconeum at the hilus 
of the ovary, where the mesovarium is attached. 
The ovary has an outer cortex and an inner me­
dulla, but the division between the two is iilJJin"~. 
The compact connective tissue stroma of the cortex 
is composed of a network of~}and 
spindle-shaped cells (see Fig. 1 )-4). The stromal 
cells may be responsible for the secretion of ·a. nclra 
gens. The connective tissue stroma of the medulla is 
~vascular and contains clastic fibers and smooth 
muscle fibers. Embedded in the stroma of the cortex 
arc the ovarian [ollideJ, in different stages of devel­
opment and degeneration (Fig. 15-5; sec fig. 15-3). 
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E. Menstrual cycle (Figure 7-19> 

I. Follicular phase (days f,_l4) 

-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 Rteadily increase and cause proliferation of the 
uterus. 

-FSH and LH levels are suppressed by negative feedback of estradiol 
on the anterior pituitary. 

-Progesterone levels are low. 

: Follicular phase : Luteal phase 

Events of the Menstrual Cycle 

I 
I 
I 

The menstrual cycle recurs approximately ev­
ery 28 days over the reproductive period of the 
female: from puberty until menopause. The events 
of the cycle include development of an ovarian Ioiii-) 
cle and its oocyte, ovulation, preparation of the * 
reproductive tract to receive the fertilized ovum 
and shedding of the endomet.rial lining if fertilizatio~ 
does not occur. Cycle length can vary from 21-35 
days, but the average length is 28 days. The variabil-

' 17(3-Estradiol ity in cycle length is attributable to variabilitv in the 
duration of the follicular _Qhase: the luteal phase Is 
constant. I he hormonal cl1anges and events of a 28-
day menstrual cycle are illustrated in Figure 10-10 
and described in the following steps. By ~onuention. 
day 1 marks the onset of menses from the previous c,·. 
cle. · 

I 
25271 3 57 9111315171921232527 1' 3 5 

Day of cycle Figure 7·19. Tho menstrual cycle. I 
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. 

3. Luteal phase (days 15-28) 
-Development of the corpus lute urn 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. 
-Basal body temperature increases because of progesterone's effect on 

the hypothalamic thermoregulatory center. 



-.u .tt::ruu:.Gauon aoes not occur, the corpus 1uteum·regresses. As a 
result, there is an abrupt decrease in estradiol anc;I progesterone 

levels. 

4. Menses (days 1-4) . 
-The endometrium is s.loug~e~ bec~use oft.he withdJawal o.festra~wl 

and progesterone(]) W•"j ·tlWJ ·h vwe_ 1 Pn t'Yicrrdut_f .ft.J2.tclc.s fzsr 
ft-.t_ ~ t:JcPe. art be.i':J tecru;{<"c/ dnd r/1'(!... k~ thru·,lj 

~ cte.v'dcP· 

FOLLICULAR PHASE MIDCYCLE LUTEAL PHASE ~I 
Hypothalamus Hypothalamus Hypothalamus 

1 1 1 
I GnRH 

le 
GnRH 

le 
GnRH 

T 

Anterior pituitary G 
~···· Anterior pituitary Anterior pituitary 

e 
~ ..... . 

l 1 l 
FSH, LH FSH. LH FSH, LH 

le le le 
L--0-va_ry_---AI -..Estradiol L--0-va_ry _ __.JI-+ Estradiol Ovary I -..Progesterone . · 

FIGURE I 0-9. Control of folliclc-stlmulatlng hormone (FSH) and luteinizing hormone (lll) secretion In females during the 
menstrual cycle. The follicular and luteal phases are characterized by negative feedback of estradiol and progesterone. respectively, 
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 

controlled by both negative and positive feedback 
depending on the phase of the menstrual cycle (Fif!: 
ure 10-9). ~ 

• In the follicular phase, FSH and LH stimulate 
synthesis and secretion of estradiol by follicular 
cells. One of the actions of estradiol Is ncwatiue 
lecclback 011 tlu• aulerlor pltuililrv cells 10 in­
hibit further secretion of FSH and LH. Thus, the 
follicul;Jr phase is dominated by cstwdiol and 
is regulated by negative feedbac·k. 

At midcyclc, 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 al least 200 plcogmm:: per milllliler 
of plasma), estradiol has a positive feedback 
ellect 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 
aclions of progestcr·one is negative feedback on 
the anlcrior pituitary to inhibit secretion of FSH 
and LH. 

.e.s -trtl.d..,~~< 
U tr .i..ci r'c..f-< : 

L-H 



Figure 28.15. Phases of the menstrual cycle m relat•on to ovana.~ 
changes and hormone secretion. and the relat•onship between 
changes in the ovanes and the endometrium of the uterus dunng 
different phases of the menstrual cycle 
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FEMALE REPRODUCTIVE HORMONES 
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HYPOTHALAMUS 
LH: 
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to secrete androgen; 
androgen is absorbed 
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OVULATION (day 15·) 
. Hypothalamus : GnRH released; stimulated by high levels of estrogen. 

Anterior Pituitary : LH released In large quantities (called the LH surge). 

Ovary : LH surge triggers ovulation. 

Vesicular ovarian follicle ruptures, releasing the secondary oocyte. 

Uterus : Endometrium thickens; stimulated by high levels of estrogen. 
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Fig. s1. . n 
UTERUS: Follicular Phase ·::. pro1 f{.r<1.() ~ 

1. Columnar epithelium -< Cdlil:(eJ . n. 1 
2. Uterine glands '-.. V\C"'I\- (..L.Ii• .,~ rd 
3. Lamina propria (Strc.'WIO..J 
4. Coiled anery 
5. Smooth muscle fibres 

A. Endometrium 
B. Myometrium 
I. Functionalis 

I I. Il nsul is 

The endometrium is a c0mplex mucous 
membrane that, in the human female, under­
goes cyclic changes in structure and functign 
in respOnse to the ovarian cycle. The cyclic 
activity begins at puberty and continues until 
menopause. In the body of the uterus, the 
endometrium consists of a thick lamina pro­
pria, the endometrial stroma, and a covering 
epithelium. The stroma resembles mesenchy­
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 
myometrium to which it is firmly attached 
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 numerous. 
uterine glands which extend deeply into the 
stroma and occasionally penetrate into the 
myometrium. Most of the glands are simple 
tubular glands but some branchmg 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 basalc (basal layer) and 
the stratum functionale (functional layer) . 
These differ in their structure, function and 
blood ~Y· The basal layer is narrower, 
more__ce!!U ar--and 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 1 

rather serves as the source from which the 
functional layer is restored. The stratum func­
tionalc exte~ds to the lumen of the uterus, 
and it is this portion of the endometrium in 
which cyclic changes occur anJ which is 
slou hed durin menstruation. The stratum 

compacta, a narrow superficial zone. and the 
spongwsa. a broader zone that comprises the 
hulk of the functional is. 
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Figure 18-1 Arrangement of blood vessels in the endometrium. 

Cyclic Changes in the Endometrium \ 

KEY WORDS-proliferative, maturation of ~ 
follicle, secretory phase, 
corpus Juteum, ischemic 
(premenstrual) and men­
strual stages 

During the normal menstrual cycle, the 
endometrium undergoes a continuous se­
quence of changes in which four sta~es can 
be described. The stages correlate With th_e 
functional activity of the ovaries and const_•- , 
tute the proliferative. secretory. JSdlem•c 
:premenstrual) and menstrual stages. 

J n the nonpregnant uterus the smooth mus­
cle cells are about 30 to 50 Jlm in length but 
dunng pregnancy they hypertrophy to reach 
lengths of 500 to_ 600 Jlm or greater. Durin 
pregnanc.r there !s roduction of new muscl~ 
fr_o~_!und•fferen1J.W:.dss.!Js an possibly from 
d•~•s•?n of ~ure cells also. In spite of the 
total mcrease rn the muscle mass the 1 1 . . • muse e 
ayers are thmned Juring pregnancy as the 
~ten•s becomes distended. The connective 
tissue of the myometrium also increases in 
am?unt. ~ollowing delivery, the muscle cells 
rap•dly ~•minish in size but the uterus does 
n_ot regam its original nonpregnant dimen­
Sions. 

T~e myometrium normally undergoes in­
terrmttent contractions which, however are 
us~ ally not of sufficient intensity to be' per­
~e•ved. The i~tensity of the contractions may 
Increase dunng menstruation to result . 

l "k . Ill 
cramp- • _e pams. The contractions are dimin-
Ished dunng pregnancy, possible as the result 
of the h~rmone relaxin. At parturition strong 
contractiOns of the uterine musculature occur 
as a. result of ~hich the fetus is expelled: 
Uter_m:: co~tractlons are increased following 
admm•stratron of oxytocin, a hormone pro- j 
?uced by t_he neurohypophysis. They also are ! 

~~~d rn response to prostaglandins, and i 
~ ns,& _m the le_vel of prostaglandins occurs I 
JUS! pnor to delnc.eg:o 

! Tho blood '"PPIY of tho ondomot<;um " . I 

I 
\ 

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 st'rat.um func­
tionale is supplied by highly contorted <."'iled 
arteries. As the latter pass through the func- I 
tiona! layer, they provide terminal arterioles I 
which then unite with a complex network of 
capillaries and thin walled dilated vascular 
structures, the lacunae. The venous system 
also forms an irregular network of venules 
and veins with irregular sinusoidal enlarge­
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 rs subJected to intermittent periods of 
blanchin~. The distal portion of the arterial 
supply 111 the functionalis undergoes degen­
eration and regeneration with each menstrual 
cycle, whereas the straight arteries of the 
basal layer show no 'Such changes. 1' 



Fig. 89. t 
Uterus : Menstrual Phase 

1 Superficial endometrium without 
: epithelium 

2. Glandular lumen filled with blood 

3. Coiled arteries 
4. Fragments of disintegrated mucosa 

5. Erythrocytes in lamina propria 

G. Inter glandular lamina propria of 
basal region 
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1 'ig. 90. Cervix. .. 
. S:~. . 
·1. Os or tocin~l t'pcninc of 1he ccrvlcnl cnnnl 

2. Erllhctium of l'oalio vacinnliJ) 
3. Lymphatic notlulc 

4. Vcnou~ plc~us 
S. 1\luscularis (smoo1h musck) 
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1. Mucus sccaclinG culumn;~r cpi1hclium 
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~.'7'1"'"""<) nl.\,..;1 

• 

:(~ 
~· 

~~ 
I 
I 
' 



Colurnnar 
cilia£ed 

cell 
In re real a red 

cell 

Columnar secre£ory cell 

~-Jill!/1Al!lllt~.._,' ( p~ ce).() 

.\!ucou~ layer 

.\fuscular larer 

Connec£ive £issue layer 

X c;j,· r~feJ 
cei2.!5 

~ secrf fl~ 
Wi tJ?, i 11 

ft:Vt.C.{l;lj 
ce.J.l! 

f: ~ 
'-k~ht. 

t J':}nt~e~/s 

'tj.- ...... J ........ ~ttf 
.,;-- &,k ti~ 

cJ_-,. 

1" Se.c re . .h'u'lil 



. ·.··~··· ... . . . . . . . 

Fir. 111• Vaalna {Loaallulllnal Secrlon) : 

2
1. SrrariRcd aquamoua cpllbelium 
• Lamina propria !• ellq.uc I! Undies of smoolh muscle fibres s: Ad~~~:ft,~nal buudlcs of smoorb muscle fibres 

___ 1 

L-€ er,'\ -Yl (/\ e__ kd 
~tl nJ J ~ {tv._ 

; . 



( btc1S-t > 
··-~-~~ it e,)(•+~~-i~f~•v~~-~~-~ • t I J .. · .-' ,, .. · 

(ii) · Horizontally at the level of the fourth costa! car~i!asc/f , 
from the lnteral sternal border to_ the mid-axallaryi••nc.;~ir.,·.,_ .H ... r'""' 

(iii) Tho superolateral part. of the gland is prolonged upwards a . . 
nllY., pierces deep fnscin at t~e an~erior fold of axilla,· and ·l,i~s,: ·-·· 
nxalla at the level of the th1rd nb. The process of· thc:;·gtand 
known.as 'axillary tail of Spence', and the opening in ::the"tdcep : .. ··.'; 
fascia is known as 'foramen of Langer'. · _: . :·,·:. ·'-·:.::~•:::::J~·- · .. 

. : ... :~, . -· ·. ·. ;-. .. . : . 
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Fig. 4 Axillary tail of the breast lies deep to the deep fascia. The opening :<::'.,_\ ,.· >:: ·::: 
in the deep fascia is called •foramen of Langer'. ·1 ·-~.J:::_:·k.i::j:0::1:-';:~:~~':.,_~~.;:'' 

D~p relations. The deep ~urfacc of the breast is related totll~\t~Uri~t~g'U~~-; 
structures in that order (Figs .. 5,6) : ·:,>:gc:;-r~·~?,:~~~\\·>::::,,:_ 

. ·, . : ·_:·, ·-~.:-~i~~-.:~ .. :~~~~~~~ .. ~-~':)-~;-~::· .. 
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1. The relromammary space of loose art:olar tissue: makes the breast 

freely 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 Mur~ille. . (/ff;· ~ .. 

Pre lor•l Inc •• ••• 1 , cl.,vr:IC , 
. . . . 

PetiOraloS m110r . 
I 

• 
R~t1Ufn;Jf1111tDty ..... :. 

sro~c~~ ::fL.-• ... 
I .•• ' ... 
I • •• 
I • • • .... 

Fig. 5 D~cp ·relations of the breast. 

2. Deep fascia (pectoral fascia) covering the pectoralis major. 
3. Still deeper there arc pectoralis major, serratus anterior and external 

oblique muscle of the abdomen. 

Fig. G Muscles situated deep to the brcait, 

• 
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Structure ol the brcnst. The structure of the breast may be conveni~n~ly ·- · · 

studied by dividing it into the skin, pa~enchymn, and the ~tr9ma.'.· :·.';~·-~ · . . 

)> A. Skin. lt covers th7 glan~ and forms : · · :(J.)Ltot-; 
1. Nipple, a conical projection f~oth just below the centre of the ~' 

breast at the level of the fourth space. It is pierced by 15-20 lacti-. CiJ 
ferous ducts. It contains circular u.nd longitudinal smooth muscle · F 
fibres which can creel or flatten it respectively.· It has~-. ~. 
~ sebaceous glands. It. is rich in its nerve supply and 
has many end organs. · · · · · · · 

2. Areola, n pigmented aren of skin' surroundiijg the base of the 
nipple. It is rich in modified sebaceous glands, p~ticulnrly:at its 
outer margin. These become enlarged during pregnancy.· and :.lac­
tation to form taised tubercles, the 'tubercles of Montgomery'. 
Oily secretion of these glands lubricates nipple and·· areola, and 
prevents them from cracking during lactation. Apart from sebac­
ous glands, it also contains some sweat and accessory mammary 
glands. Fat is absent beneath the nipple and areola, both of wh.ich 
arc devoid of hair. · . ·. · 

-~>- B. Parcncbmya (mammary gland). It is made up of glandular tissue which· 
secretes milk. The gland consists o.f 15-20 lobes, Each lobe is a· clus- . 
ter of alveoli, and is drained by a lactiferous duct. Each duct:·is . .'di­
lated into a lactiferous sinus beneath the areola. The lactiferous ducts 

. converge at the nipple like the spokes of a wheel; the incisions are . 
therefore given radially. · -riT 

1 
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.Hg. 7 Lobes of the mammary glanu. of the mammary 

->C. Stromn. lt forms the supporting frttmework of the glun<.l. 
lt may be divided into : · 
1. Fibrous stroma. It form~ septa, known as suspensory ligaments 

of Cooper, which anchor the skin and gland to the pectoral fascia. 
, I ('-P 
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Infiltration of these ligaments by the cancer cells causes·, fixity- of 
the gland and pu<;:kcring of the skin. · · ' :· ; · 

2. Fattystroma. It forms mam bulk of the gland. It is distributed 
all over, except beneath the 1iipplc and arcola. 

Fig. 9 Suspensory ligaments of-tho breast. 

Arterial supply. The mammary gland is ,extremely vascular It is supplied 
by: 

AxliiO'Y OOI"V ~. v 
~ 

· ~~ ~- \ Superior thoracic 1.1rtery 

.. -~j~ ' ' . ~ \ r A"om;olho,.do "'"' 

L< 1~~ l.Jtoral thorilcic artery 

' ./) ·~ ~ ~ I 
, • • •• / f'crlorating l.uanchcs of· \:::_ t :. e : A..:-- ;"'""'""""';' "' .. , 

~ 
( 

Or.1nchc:; frOfll 

intcrcostnf Jrtcru:~ 

_ · Fig. 10 Arterial sup~1ly of the brc:ast. 

1. Internal thoracic artery (a branch of subclavian artery), through 
its perforating branches· (2-6 spaces). 

'-· Lau:ral thoracic } 
3. Superior thoracic branches of the axillary artery. 
4. Acromio-thoracic 



5. Lateral branches of the posterior intercostal arteries. @b#J 
The arteries converge on the breast and are· distributed from the ante-

rior surface. Posterior surface is rei tively avascular. 
Vt:nous drainage. eins follow the arteries. These are important for 

following reasons : (i) because they indicate lymphatic pathways, (ii) be­
cause carcinoma can spread through the veins, and (iii) because the~ com­

_o municate with the vertebral plexus of vems through which malignancy can 
\.(§) spread to bones and nervous system. 

The veir:~ .first converge toward the base of the nipple where they form 
an anasto~otic venous circle, from where the veins run in superficial and 
deep set:::.. 

1. Superficial veins drain in the internal thoracic and superficial 
veins of the lower neck. 

2. beep veins drain into the internal thoracic, axillary and posterior 
intercostal veins. The connection of the osterior intercostal veins 
w~ the vertebral plexus o vems prov1 es route or e carcmo­
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. 

\/ ~ 
7/.)lA ; 

~~ SuprJclavicular -'"ot-~, 

C•"'"'"'""'"y ? ....... ·~AP"'' I 

Lateral axillary ./ \ .. /. ,..- .···. Antcr1or axillary 

""-·•····· ~ .. ( :e·, ;~ ... ·~~ .. --~~:~ :.! 

(!\~~ • ... •. :---'--- lnternai mammary 

. : .•. . . . . . 

Posterior <:xdlary . . 

Fig. 11 Lymph nodes draining the breast. 

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 £lavipectoral 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 ~ly thought to be (Fig. 13). 

5. Lymphatics from the~an~quadrant of the breast may 
communicate with th~iaphragmatic and subperitoneal lymph 
plexuses, after crossing The costal margm ana then piercing the 
anterior abdominal wall through the upper part of the linea alba. 

·Thus cancer cells from breast :rpay spread to the Iiv~, and from 
the peritoneal cavity may drop into the pelvis. 

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

Oinical 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 oedema with pittin • oedema is due to obstruc­
tion of the cutaneous ymp atlcs 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 ~ §d) and 

4. ~ction 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. 



THE PECTORAL REGION 

Development of the breast 
1. Breast develo s from an ectodermal thickening, called mamma 

ridge, mtlk line,, or line of Schultz, whrc ex ds from the axr a 
to the fngumal re.gion. The ridge appears during the 4th week of 
development, but ~sappears in humans except in the pectoral~ 
region. Gland is ectodermal and the stroma mesodermal in origin. 

2. Stages of development 
(i) The remaining ridge is converted into a mammary pit. 
(ii) 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. 

:S. 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 prolactin 
secreted by the anterior pituitary. 

4. Developmental anomalies of the breast 
(i) Absence of breast=amastia 
(ii) Absence of nipple=athelia 
(iii) Supernumerary breasts= Polymastia 
(iv) Supernumerary nipples=Pqlythelia 
(v) Gynaecomastia is developed breast in males, as m Klien­

Felter syndrome. 
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. .. Permissive effects-adequate amounts of these must be present 
. · .: : · for other hormones to exert their effects on mammary glands 

Estrogen and progesterone ·· ··,.Placenta ·_·;. . ... ~··,·:,··.~,·--;;·:::·.-:;··Growth and development of secretory units (alveoiQ and ducts In 
.. . . . . ·- __ :;,:,._-mammary glands · 

Prolactin 

Oxytocin 

·; ·-Anterior pituitary · "·.;,;-.,;.·Production of milk proteins, including casein and lactalbumin 

·.Posterior pituitary' -- ·. <::·-':;."·:.Stim.;.,.tes mllk~jectlon renex . 

Figure 28.21. .Lactation occurs in two stages: 
milk product1on (stimulated by prolactin) and 
milk eject1on (stimulated by oxytoc1n). The 
stimulus ol suckling triggers a neuroendocrine 
reflex that results in 1ncreased secretion ol 
oxytocin and prolactin. 

HORMONES OF PREGNANCY 

· Placenta 

10 20 30 

Weeks of pregancy 

.•. 

I··MILK-:EjE'CT~C?N~,I I ;~MILK PRO~UCTU:)N 
Stimulus Responses 

fiGURE 10-11. Hormones of pregnancy. Number .of weeks of 
pregnancy are counted !rom the onset ol the last menses. HCG, 
human chorionic gonadotropin. 
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