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The male reproductive system consists of a pair of 
. testes, their excretory duces, the accessory g l;p1ds, 
;;Jthe penis (Fig. 14-l). 'rhc excrcwry Jucc.~ on 
each sideareche epididymis, the vas deferens, and 
the ejaculatory Jun. T he accessory g lands arc a pair 
o f seminal vesicles, a pair of bulbo-urethral ghlllJs, 
and the prostate gland. 

TE.STI.S 

The testes are paired organs that produce thc male 
germ cclls, the J.i!_et'fllll!ozoa, and the male sex hor
mones, the t11ulrogcm. The testes arc situated in dtc 
scrotum. In early fetal life, the tcstcs arc siiUil tcd in 
the abdominal cavity, ncar the kidneys. As the fetus 
matures, the tesces descend and, just before birch, 
pass through the inguinal canal tO cmer the scrmum. 
The descent of the testes from the abdominal cavity 
into the scrotum is imporcanc, because the Jcvclop
menc of spermawzoa (spermatogenesis) will take 
place normally only if the t<:Stcs arc ac a ll:mpcracurc 
lower chan chac of che abdominaJ cavity. 

Each tescis has a thick fibrous capsule, the ttmirct 

alb11ginea (Fig. I ti-2) , which thickens posteriurly 10 
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form the medillstinum Intis. Extending from chc in
ncr surface: of the capsule w rhc mediastinum is a 
series of f1brous septa :hat divide the interior of the 
organ into about rwo hundred and fifty lobules. Ly
ing within each lobule are one to three coiled 
umi111/erom 111buln (Figs. 14-3 nnd l'i-4; sec Fig . Jli-
2). Each tubule is in the form of a loop, each cnd of 
which is continuous wich a straight tubule. The 
straight tubules open into a network of ch.mnels 
within the mediastinum testis called the rete testis 
(sec figs. 14-2 and 14-5). Within each lobule, be
rwcen rhc seminiferous tubules, arc delicate c~>nncc
tivc tissue anJ groups of rounded or polyhedral in
tentitial ce/IJ that produce the male sex hormones. 

The re te testis is drained by efferent durtules into a 
long, much-coiled ducc, the epididymis (sec Fig. 14-
2), that is situated on che posterior surface of the 
testis. 

Semlnlferou~ Tul> ule 

The wall of rhe seminiferous wbulc (figs. 14-6- 14-
S) has a basemcnc membrane lined with cwo types of 
cells: ( 1) numerous J:;erminal cells, the ~Pe.!'!'!!._lo~u~, 
and (2) supporting cells, the Senol i ccns.-- -
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Figure 1-1. A schematic diagram showing a ··smgle chromosome" and a "duphcated chromosome" that1s formed 
by DNA replication during meiosis I. 
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2. Normal somatic cells and primordial germ c e lls 
-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 mate rnal origin a nd t.hc other is of pate rnal origin. 

-The term "diploid" is class ically used t.o refer t.o a cell containing 46 s ingle 
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 fo r a 
male). 

3 . Gametes 

-contain 23 s ingle chromosomes (22 aut.osomes and 1 sex chromo
some) and lN amount of DNA. 

-The term "haploid" is classically used to re fer t.o a cell containing 23 s in
gle chromosomes. l a . Female gametes contain only the X sex chromosome. 

b . Male gametes con tain either th e X o r Y sex chromosome; the refore, 
the male gamete determines the. g~netic sex of the individua l. 

-Meiosis is a specialized process of cell division that occurs only in the 
production of gametes. It cons ists of two divisions that result m the for
ma tion of four gametes, each containing half the number of chromo-.J_ 
somes (23 single chromosomes) and half the amount of DNA (lN) 
found in norma l soma tic cells (46 single chromosomes, 2N). 
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l·lencc, llu: purpose of t he two meiotic d i•1ision s is twofo ld 

(1 ) to enab l e the members of the homologous c hromo some pair 

to excha nge bloc ks o f ge netic materi a l (fi r st meiotic division) 

( 2) La p r ov ide ea c h ge rm ~ell with both a haploid number of 

chromosom e s a nd ha lf th e a mo unt o f DNA of a normal somatic 

c~ll (seco n d meiotic d ivi s i on) 



Primordial 
germ cells 

J, 
"'M •.9 C •t 'to .1.3 
fy-~-w. 't C( k ~lC:: 
~.~... \) <. t1, {-,~ 
r • .Js~ 

Proliferating j Primitive 
coelomic epithelium sex cords 

(a..e.."';m r;cW,_ e) 

McsonC'nhpr duel 
(W0Iff) 

Paramesonephric duct 
(Muller) 

Consideration of Male Events 

'A. Spermatogenesis: Formation of the male gamete 

1. Primordial germ cells arrive in the gonad of a genet ic m~le ttes tes) ~t 
week 4 and rema in dormant until pubert;L t J....<-j C.ltt~K fvo:.'M 'f.;;fl<. .),)c.) 

~ + t ~ .,. ' • c- ----~----....--.-...,...,._ 2. At puberty, primordtal germ cells difTerent1atc mto (Spermatogoma. 
which undergo mitosis to provide a continuous supp y o stem eel s 
throughout the reproductive life of the male. 

a.[~~~ begin to give rise to pnmary sE_errnatocyJ:.~) which 
enter meiosis I by undergoing DNA replicat ion. 

b. Primary spcrmatocytes co mplete meiosis I to. form two secondary 
spermatocytcs. \ 

c . The two secondary spennatocyt.es complete meiosis II lo form four 
sperrnatids. 

spermatids 

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 ~erm cell 
1 primary spermatocyte) produces four spermati ds, all of which deuelop into 
spermatozoa. 



B. Spermiogenesis 
- is a series of maturational changes in ~pcrmatids that results in the for 

mat. ion of spe rmatozoa; these include formation of the acrosome, conch~n
sallon of the nucleus, and formation of head, neck, a nd tail. 

- the total t ime of sperm formation (from spermatogon ia lo s1wrmatozoa \ 
is G4 days. 

C. Capacitation o f sperm 
-is a reversible process whe_rcby freshly ejaculated spe rm develop the ca p ac-

ity to fertilize a secondary oocyte. 
-norma lly occurs in the fen1ale r e productive tract and takes 7 hours. 
- in volves the followin g: 

1. Unmasking of glycosyltransfcrases on the spe rm ce ll membrane 

2. Removal of surface-coating pro teins dcr1vcd from semina l fluid 
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Fig. 18.7 Spermiogenesis 
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Spermiogenesis is the process by which spcrmatids, the 
gametes produced by meiotic division , arc transformed in to 
the potentially motile forms, the mature spermatozoa. This 
involves the following major stages: 

I. The Golgi apparatus elaborates a large vesicle, the 
acrosnmal 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. 

J. 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 elongates to form a flagellum 
which has a basic structure similar to that of a cilium (sec 
Fig. 5.21 ). 

4. As the flagellum elongates, nine coarse fibrils , which 
may contain comracrile proteins, become arranged 

(IV) (v) (vi) 

Tall 

P ri ncipa l piece End piece 

longitud inall y around the core of the flage llum. Further nb
like fibrils then become disposed circumferentially around 
the whole flagellum. 

5. 'I11c cytoplasm migrates to surround the firs t part of 
the flagellum with the remainder of the flagellum appearing 
to project from the cell bu t in fact remaining s urrounded by 
plasma membrane. l"nis migration of cytoplasm thus 
concentrates mitochondria in the flagellar region. 

6. As the flagellum elongates , excess cytoplasm is cast off 
and phagocytiscd 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 deta il 
from species to species, but conforms to the basic structure 
seen in this diagram of a human spermatozoon . 
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Spermatozoa that lie free within th e lumina 
of the seminifero us tubules cons ist of a head, 
which conta ins the nucleus. a nd a tail which 
eventually will g ive motility to th e free cell. 
The chro m a tin o f the nucleus is very con
densed and reduced in volume, providing the 
functionally m a ture sperm with greater m o
bility. The condensed form o f chro matin a lso 
protects the genome while th e spermatozoon 
is enroute to fertilize the female germ cell. 
The acrosomal cap covers the ante rio r two 
thirds of the nucleus and contains lysozomes 
that are important for penetration of the 
ovum during fertiliza tio n . The size a nd shape 
of the nucleus varies tremendously in differ
ent species. 

r------:-: 
The sperm tail measures about 55 p.m in 

length an cons1sts of four regions: the neck , 
middle piece, principal piece a nd end piece. 
The structural details of the · different seg
ments are best observed wi th the e lectron 
mrcroscope. 

The neck is that regio n whe re the head 
unites with the tai l of the s rerm and contain~ 
the connecting riece which joins th e nine 

Structure ut a spermatozoan. 

o uter dense libe rs o f th e sperm tail to th e 
implantation fossa o f the nucleu o.;. The rcg,inn 
of the connect ing piece that jo ins th e implan 
tntion fossa i:- ex panded s li g htly and i" ~:nlbl 
the l' :tpitulum. The middle piece e xtends fr(HH 
the neck of the srerm to the annulus and 
consists of the axoneme, the nine <.'()arsc lihcrs 
a nd the helical sheath of mitoc ho ndria . The 
principal piece is the lo ngest port io n of th e 
tail and cons is ts o f the axoneme and th e nine 
coa rse fibers (2 + 9 + 9) enclosed by a sb..e.ath 
of circun1fei·ential lihers . The circumferential 
fibers join two longitudinal thickenings o f 
this sheath, located o n o pposite s ides . The 
end piece re presents the sho rtest segment of 
the ta il and cons ists o nly of the axoneme 
surro unded by the cell m e mbrane. 
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The term spermalo}!,enesis is applieJ lO the sequence 
of events by which spermacogonia arc transformed 

/f. inco spcrma-cfd S(Fig. 14-9; sec Fig. 14-H). The 
spermatOgonia arc seem cells situated along the 

asemenc mem ran~seminiferous tubule. 
They are large, rounded cells, and three types can be 
recognized, ~ccor~ rjlti[_Qu.de~ ap(~c: 
type A dark (dark-staining nudeus), type A pa ~ 
(pale-scaining nudcus), and type 13 (spherical nu
cleus with clumps of chromatin along the nuclear 
membrane). Type A Jark spermatogonia J1viJe lO 

~maintain the 11UQ.lb<lrS of sp~.£.111..<!togq.[l!a and also CO 

\,; form some ~pe _A pale sp~rmatoE,_Onia. Type A pale 
spcrmacogonia Jivide and Jifferentiaw imo t~·pc U 
spermatOgonia. After this division, type U sperma-
tOgonia divide by miwsis into primary_ I '.!.~'~!!:!!J..CJ!ei· ~.J.~ ... _.-----
The latter cells migrate wwar the middle ~one of 
the seminiferous epithelium and then undergo 
meiotic division (the first meiotic divisio1 1) into 
~ 

smaller ucondmy JfJenlltrlocyles, each containing half 

the number of chromosomes of the primary cell 
(f-ig. 14-l 0). The secondary spermatocytcs soon di
vide (the second meiotic division) to form the small-

·~ _..,..---.,.. 

est cells, the spermatids, which become embedded in 
the cyroplasm of the sides of the Senoli cells. The 
spcrmatids now undergo a series of morphological 
changes leading co the formation of sjm711ctlozoa. 
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ferous tuhules are\~ The Sertoli cells primarily sustain spe~~-
~e nes is, - as well as l) form junctions he tween adjacent cells which are a barrier 
)et;,-;;n interstitial fluid and tubule lumen, 2) produce androgen binding prOElli 
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Increased muscle rnass 

Pubertal growth spurt 
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Synthesis of testosterone (Figure 7-16 ) 
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Different iation of penis. scr otum. 
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Male ha<r pat tern 

Male pattern baldness 

Sebaceous gland activit y 
Growth of p rostate 
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-Testosterone is the major androgen synthesized and secreted by the Leydig 
ce lls. 

- Leydig cells do not contain 2113-hydroxylase or 1113-hydroxylasc (in con t rast 
to the adrenal·cortex) and do not synthesize glucocorticoids or mincralocor-

~s. . . , --------------------.-. ~- 1' 
-\._LH Increases tes.!_osterone syn~sis b~timulating cholesterol desmolase 
- Accessory sex organs contain Sa-reductase, w 1c converts testoster-

one to dihydrotestosterone (the active form ). ~ 
-Sa -re ductase inhibitors (finasteride) may be used in the treatment ofl v ~"'~ .... 

benign prostatic hypertrophy because they block the activa tion of tcs- (" 
tosterone to dihydrotestosterone in the prostate. ._~ 
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Regulation of testes (Figure 7-17) 

1. Hypothalamic control--GnRH 

Fl(;t JHE I (I - Ii. Conlml nf ll<>ll 
nclt•lr·t•phiu-n•l\'nH\I'U lau1• 1uu11 ,. 

(GnRII), l olliclc-stimulatinl! hor
mone (FSII). and luteinizing h o r
mone (U I) sccrc lion in males. 

-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 L.H 
-FSH 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 intra testicular 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 L.H by inhibit ing release of GnRH 

from the hypothalamus and by directly inhibiting release ofLH from the 
anterior pituitary. 

-Inhibin (produced by Sertoli cells) inhibits secretion ofFSH from th e 
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 mternal os. 
This constriction is often named as Istfimus, ) I 
although in strict sense the 'isthmus' is formed · ' 
by the upper 1/3 (nearly 0.8 em) 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. 

Communications 

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

@ (~ 

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 antefixion (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. 

® 

Angle ofu J 
anteflexion 

(1250) _.;r 
Angle of antevcrs ionl 

(900!_1 

I 

H.,,,.,,,, •'"'{_ ---- - - - --- I 
I 

Fig. 327 Angulations of the uterus and vagina (A). and i 
their axes (B) . 

Gross Features 

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

Round ligament of uterus ___ ., 

I 
I 
I 

Ligament of ovary 

I 

__ uterine tube 

tb f d t• f · · - · (C) ~upcnor view o f 
. e un us _o uterus a ter p~llmg lt backwards. Note the a ttachments of the uterine tube rouud 

ltgament of uterus and the !Jgarnent of ovary to the superior angle of uterus. ' 
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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 implanted usually in the posterior wall of 
fundus. 

Anterior or vesical swface is fiat and related 
to urinary bladder. It is covered with perito
neum and forms the posterior (superior) wall 
of the vesicouterine p ouch. 

Posterior or intestinal swface is conv~x and 
related to terminal coils of ileum and sigmoid 
colon. It is cove~ed 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. Antcroinferior to the tube 
the round ligament of uterus is attached, and 
posteroinferior to the tube the ligament of 
ovary is attached. Uterine arte ry ascends along 
the lateral bor1er of uterus between the two 
layers of the broad ligament. ·' 



The anlerior su rface of 
the s upravaqinol porlion 
of the cervix i s not cover
ed by per itoneum . It is 
direc tly r e lated to 
or urinary bladder . 

Anterior fornix of vag ina 

(j}@J 
Pos~er io1· surface ot lhe supra- / 
vaglll<~l porl1on or Lhe cerv ix . 
~ l J.S cove red by pc r 1Loneum and I 
J S reloted t o the rectum from 
which 1t i s separated by'coils 

of intes tine . I 

I 
fornix / 

.I • . 
I 

PVr..tton.eal. c.ovVr..(n.g.o and 11.e.f.atioM o6 the c.ev-tx 

B Cervix of Uterus 

Cervix is the lower, cylindrical part of the 
uterus which is less mobile than the body. It !, is 1 

about 2.5 em long, and i;> slightly wider in the 
middle than at either end. The lower parf of 
cervix projects into the anterior wall ofthe 
vagina .which divides it into the supravaginal 
and vaginal parts. 

The supravagina/ part of cervix is related; 
(a) anteriorly to bladder; (b) posteriorly to 
rectouterine p0uch 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; it is most abundant near the cervix and 
vagma. 

The vaginal part of cervix projects into the 
a nterior wall of vagina forming the vaginal 
fornices. Cervical ca nal opens into the vagina 
by an opening called the external as. In a 
nulliparous woman the external os is small and 
circular. However, in multiparous women, the 
external os is bounded by the anterior a nd 
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
cates above with the uterine cavi ty through the 
interna l os, and below with the vaginal cavity 
through the external os. The mucosa l folds in 
the anterior and posterior walls of the canal 
resemble the branches of a tree (arbor vitae 
uteri) which interlock with each other and ~lose 
the canal. 

[xterna l os 

*-8 rxternaJ 
OS 

( rounded ) 

( 1) tJ ulQI ptt r~l 
c N;) r A~ v •· ~...v, ·; 
dd i v~(i~)) 

Anterior lip of cervix 

Pos l e rio r lip 
of cervix 

( 2) Mvh. ? •l(C~ 

~ 
E.xlernal os 
(trans verse slil) 
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Fig. 1.6 Coronal section of female pelvis~ 
Broad ligaments are two broad folds of 

peritoneum which suspend the uterus to the 
lateral pelvic wall. When .bladder is full, the 
ligament has anterior and osterio r surfaces 
an a ree upper or er; t e ot er t ree or-

~-round lig ament of ovary 

ders (mferior, medial and lateral) are attached uteri ne 
to pelvic floor, uterus and lateral pelvic wall. 
Broad ligament is divided into: (a) mesosalpinx, 
between the tube and ovarian ligameut; 
(b) mesometrium, below the ovarian ligament; 
(c) infundibulopelvic ligament (p. 27 4); and 
{d) mesovarium (p. 274) Broad ligament con
tains the following structures (Fig. 328). 

of uterus / 
1. One tube. Uterine tube in the free upper 

border. 
2. T wo ligaments. (a) Round liga ment of 

uterus bulges out the a nterior layer. 
(b) Ligament of ovary bulges out the 
posterior layer. 

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

4. Two nerres: (a) Uterovagina l p lexus. 
(b) O va rian 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 
ti ssue or parametrium . 

vaginal branch 
cervi x 

1 i gan~r.n C 

artery 
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Body of uterus __ _ 

Fundus of uterus 
I 
I 

Vagina~-

Right uterine tube ____ _ ___ Ovary I. _ .. · ·-
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Arterial Supply 

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

Uterine arfr!ry is a branch from the anterior 
division of internal iliac artery. First it runs 
mediall y towards the cervix, crossing the ureter 
above the lateral fornix of vagina and 2 em 
lateral to cervix. Then the artery ascends along 
the side of the uterus', with a tortuo us course. 
Final ly, 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 suppl ies: (I) uterus, by helicine 
arteries; (2) vagina, by the anterior and poste
ri o r azygos arteries ofvagina; (3) medial 2/ 3 
of uterine tube; (4) ovary; (5) urete r; and 
(6) contents of the broad ligament. 

Venous Drainage 

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

Arter ial S upply 

I. ()va rilln artcrv arises from the abdominal 
ll(lrla j u~.t lH.:low ' tlll.: renal artery. It dc~<.:em!s 
O'.t.:r th;; postf'rior :!bdomtnal wall <J.nJ ~.:ntcrs 1 

tll~ ~U\JWn~o:-y lq~~:tn:cnt of ovuy. Tt sends br:tn
t:h.-s t<~ the ttvat) thrn ut;l. tloc tnl'~llVilt t<t :n , ilrtd 

Co lll!lll tc~ nH: c'li :dly through the hrond !ignmcnt 
ol utc·rus to anastomose with the uterine arte ry . ' 
In at!,iltiO!t to ov:try, the ovarian ant.:ry a\o 
•ll!1i'!te~ tilt~ llleri nc lllht: , side of" the- Ukftl~ :tnd 

t :1: 111 <.: !cr . 

!. Utt:r!n~ :tr!cry giv~~ :~t!L!it!onal br:tnchcs 
wh.d: t t:t•::t t !t~ 0vn ry th rougl. t!:~.: m~sovariurn . 

.... :~:.: ::r~:.:rics p:~"":n~~ •!~rou:."l t!~c tt:t::")') VJI ium 
ll!~d "'•:t!•.:!l:·. 0~ ov::ry !tavc a co!l\·olutcd <.:vu:·s ~.:, 
. r~d ~'· ·~tJ!:~r 5~<,·:t~ i~l t! ~l! cortt·x. 

V !'no us Drainar,c 

V··in<; :· :-t1crrc· at t 1H~ !: ! 1 ~1 0.: and fo rm a pampi
tnt":'!!\1 p!r 1.·.ts •lit :h<.: t::<.;:: y. Th· p!n:t:s 

rf"1t~d ..... nscs inh• :1 :\1 n 1:1c \·cin . ~..:.11 tiil· pc::1~. .. r.i~~. 
Tht• (W.\ l"i : lll \'Cil\ ;,,,·,·:Hh l•l! t:\1' :'· ,[1'! (,I\ 

a btlomm.1l wail ~nd t;;·a:n~ t:.:n tl·.c lllf"rl" t<lf \ .~·::t 
cava nn n ght side and in to the lcil rcn<:; v:: ;n 
0n the left side . 



Supports of Uterus 
Uterus is a mobile organ which underg?es 

extensive changes in size and shape dunug 
reproductive period of life. It is supported a nd 
prevented from saggi~g down by a number of 
factors which are clnefly muscular and fibro-

\ {ij])TranSI'erse 
~~ckenrodt) 

Cervical 

(fj) ~ 

Ligaments (of 

These are also known as: (a) lateral cervical 
ligaments; (b) cardinal ligaments; (c) Macken-

muscular. 

Classification 

1. Primary Supports 
A: Muscular or act ive 

1. Pelvic diaphragm 

2. Perineal body 
3. Urogenital diaphragm 

B. Fibromuscular or mechanical 
1.. Uterine axis 
2. Pubocervical ligament 
3. Transverse cervical ligament 
4. Uterosacral ligament Pu bic symphysis 

5. Round ligament of uterus. 

Role of Individual Support urerhr& __ 

(!}Pelvic diaphragm (Fig. 239) 

Pubocervical ligament 
_j 

It supports the pelvic viscera and resists any 
rise in the in tra-abdominal pressure. The pubo-
coccygeous part of levator ·ani(Chapter 58) is 
par tly inserted into the perineal body between 
the vagina and rectum. Some of these fibres 
also form a supporting sl ing and a sphincter for 

Cervix __ 

the vagina, and so indirectly for the uterus and 
bladder. If pubococcygeous is torn during par
turition, the vaginal support is lost, and it tends @ 
to sink into the vestibule along with the uterus, 
thus causing the prolapse of uterus. The a nteri
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
nea l body and make it an anchor for the levator 
ani . 

Urethra 

I 

Sacrum 

_ _ T ran sverse 
cervical 
(cardinal) 
ligament 

Uterine lube 

: .. -'---- Transverse cervical 
(card inal) ligament 

___ Polvic wall 

(obtura tor fascill, etc.) 

F ig 131 Condensations of pelvic fascia forming the 

I · . 
.. · · · 1 

I ~c.. 

Piriformis 

·supports of the pelvic organs. (A) Superior 
view of the ligamento us supports of uterus 
and rectum. (B) Coronal view of the right 
cardinal I i gament. 
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Fig. 330. Anteversion of uterus is main
tained by the couple of forces 
provided by the pulls of 
uterosacral and round liga
ments of uterus. 

R'lctouiP.IIn_. pouc:: 1• 

_ __ Rectun. 

posf · -:. 

4. Uterine Axis 
. The anteverted position of uterus itself pr 
vents the organ from sagging down through tl 
vagina. Any ri se i1; intra-abdominal pressu 
tends to push the uterus aga inst the bladd. 
and pubic symphysis, which further accentuat . 
anteversion. The angle of anteversion is rna it 
tained by the uterosacral and round ligament 

\J r18r' v'f.(J\. ---7 -: r,. ( c:z? ~) 
_:;, 4 ( (<J (""'"~ 1 
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p;n-:~_!_ W[~l.A ~ rdll.t:e} 1ft, 

'f~~ t,_ b/,ldJG 
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_ _ Groater vestibular .g· 
gland 3 .. 

?. 
Labium minus 

Fig. 333 Rel.ations ~f vaginn. (A) Left view of n 
sngtttn.l section of female pelvic organs after 
removi~g the body of uterus; nnd (B) a coro
nal .sectl~n of the female pelvis through the 
vagina Wtth uterine cervix. 

Ncrrc S upply 

. I. Lo'7'cr 1/3 of vagina is pain scmitiv1; and 
~ s s ~ppltcd by pudendal nerve through the 
mf~nor rec tal and posterior labial branches of 
pcnnea l nerve. 

2 . . Upper .2/3 of vagina is pain insensitive 
and ts supJ?Itcd by sympathetic (Lt.2) and para
sy r~pat hett l: (S2,J). ne rves derived a 5 vaginal 
~let v~s (accompan~mg vaginal arteries) fro m the 
tnfcn? r ~ypogastnc and uterovaginal plexuses. 
Symp.lthettc n?rvcs arc va ~ocons trictor anu 
para sy mpathettc n erves vasodilator. 
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Fig. 314 The parts, relations and 
uterine tube. 

blood supply or the I 

Fundus o,l uterus 
I 

I 

~vv./r~· '7 ~ 
Situation @ ~ 

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

Dimensions 

Each tube is about 10 em (4 in.) long. The 
diameter is about 3 mm at abdom_inal ostium, 
4 mm at ampulla, 2 m.m at isthmus, and 1 mm 
at the uterine (intramural) part. -

Communications 

Medially, the tube opens into the superior 
angle of the uterine cavity by a narrow (1 mm) 
IJtt?rine ostium . .::r . . . 

Laterally, it opens mto. the pentoneal ca~rty 
Close to the ovary by a wrder (3 m.m) abdommal 
Ci8tiu~ 

Parts .. 
-V'J-1 

1. Infundibulum (fimbriated end) is the trum
pet-shaped expansion of the lateral end of tube, 
which opens into the peritoneal cavity by abdo
minal ostium, and is broken up into a number 
of finger-like processes, called the fimbriae. One 
of these fimbriae is longer and more deeply 

1 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 ciliatc:d 
columnar epithelium which guides the ovum to 
the ostium and then to the interior of the tube. 

dJ ~ ,-,.fJuncL' h uiL(V~A 
fo..-J-.{?AJl ~~7 d6 1.~ 
t/Vl o vrl \/ 

n tl rr(/\A) .; C-<Ncl-1, ·~ce 



Ovaries t{$vv.>:ra.~· 7~, 
Situation {Jg H/JIJ: 

Each· ovary lies in the ovarian fossa "e 

Position (Orientation) 

The position of the' ovary is variable. In I 

nulliparous women, its long axis is nearly verti
cal, so that the ovary is usually described to 
~ave a~ upper pole and a lower pole. How~ver, 
In ruu1t1parous women, the long .axis becomes 
horizontal; so that the upper pole points late
rally and the lower pole medially. 

lateral pelvic waiL The fossa is bounded : (a) 
anteriorly by the obliterated umbilical artery; 

, 2nd (b) posteriorly by the ureter and internal 
· iiiac artery (Fig. 311). 

The ovary is attached to the posterior or 
cpper layer of the broad ligament of uterus. I 
-and lies just below and behind the lateral 
~mpullary) part of the uterine tube, on each 
stde of the uterus. 1 

@ 

Ar.te1ior 

Intramural part ot uterine lube 
I 

Fundus of u!erus : 
' J 

r l•lhmua 
I I 

! 

Ampulla 
: 
I 

~+~ o~~ I 
.~ 1 [ O"'l-,nternar iliac vcssers 

ousteroor 0 I 
Fig. 313 Supei'ior vie~1 of a horizontal section through I 

the right ovarian fos5a and the lateral part of 
the broad liga;nem of uterus. 

Arterial Supply' 

I. 01•arian artery arises from the abdominal 
aorta just below the renal artery. It descends 
over the posterior abdominal wall and enter~ 
the suspensory Ii~ament of ova '· It se~ds1Jrai1-
c es to t e ovary t uough t e mesovanl!m, and 
continues medially through the broad hgament 
of uterus to a nastomose v·ith the uterine artery. 
In addition to ovary, the ovarian artery also 
supplies the uterine tl!~e, sj~~ -<?! the !!terus and 
the 1,!iller. ~ ~- '- -

/) ~-.-Sacrum / 

'"""'' "'" "'"' ~--- ,-·- :::::~;" "'" 
oou, ... ,., ~~- --c-\,--"'"" 

'""'' :::~~.:~ ~~~~~~}:.~::: .. ~ ... 
- - __ ,~ )( 

··-.-- - -------
Svs~Msory l1gament of ovary 

Ulerlno lube 

· -· Fimbria . 
i o;~rt 

Ligament of ~vary * 
Suspensory llgamenl of ov~ry 

Uterine tube I) 
--··Fimbria 

l 
Ligament of oury :3 )( 1 ."l' ')( I .(....... 1 

8 {J.I<C /j 1-· ~>r. 

A. Peritoneal Relations 

Ovary is almost entirely covered with perito
neum, except along the mcsovarian (anteri?r) 
border where the two layers of the coven_ng 
peritoneum arc reflected on to the postenor 
layer of the broad ligament of uterus. Thus th~ 

. ovary is conuccted to the posterior Iay~r of the 
broad ligament by a short fo ld of p~nto_neum , 
called mesol'arium. The squamous eptthcltu~ of 
the mesovarium is continuous with the .cubical 
epithelium of the ovary. The mesovarium trans
mits the vessels and nerves to and from the 
ovary (Fig. 313). 

The lateral part of the 'bro:1d ligament of 
uterus, extending from the infundibulum of 
the tube and upper pole of ovary to the exter
nal iliac vessels forms a distinct fold, known 
as the suspensor/ /igame11t of orary (infundibulo
pelvic ligament). It contains the ovarian vessels 
and nerves. 



FIGURE 18-8. Features of female external genitalia. Labia majora and minora have 
been separated to show the deeper structures. 
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F ig. 3-l5 T ht: le vato r an i, coccygeus a[jd pirifo rm is in a fema le sho wn on tbe left side. 

PELVI C DIAPHRAGM 

The pd•1ic diaphragm is formed by the important levatores 
ani muscles and the small coccygeus muscles and their cov
ering fasciae (Fig. 6-13). It is incomplete anteriorly to allow 
passage of the urethra in males and the urethra and the 
vagir.<l in females. 

Levator Ani Muscle 

The levator 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 covenng tfie 
obturator tnlemus, 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 

perineal body 

E 

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
bil ize the perineal body. 

2. Intermediate fibers: The pubor ectalis forms a sl ing 
around the junction of the rectum and anal canal. The 
pubococcygeus passes posteriorly to be inserted into a 
small fibrous mass, called the anococcygcal body, be
tween the tip of the coccyx and the anal canal. 

3. Posterior fibers: The iliococcygeus is inserted into the 
anococcygeal body and the coccyx. 

• Action: The levatores ani muscles or th~ two sides form 
an efficient muscu lar sl ing that supports and maintains 
the pelvic viscera in posi tion. They resist the rise in in- ' 
trapelvic pressu re during the straining and expulsive ef
forts of the abdominal muscles (as occurs in coughing) 

I 

d (..f ec: tt.h. 6Y\ cf cldi ~.· (l r r C2 v-..J Sf-ilJ L) 

coccyx 

anococcygeal body 

superficial 

subcutaneous 



junction of rectum 
and anal canal 

anococcygeal body 

symphysis pubis 

perineal body 

tip of coccyx 

Fiuure 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 continuou s muscular fl oor to the 
pelvis, known as th~ 
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Fig. 291 The perineal body and the an.ocoecygca! 

4. Perineal body is one of the chief supports 
to the pelvic organs, like the uterus. In order to 
avoid _its damage in a peri neal tear, ~n episio
tO..£!)' IS often done in the primiparas. A damage 
to perineal body often leads to prolapse of 
uterus and other pelvic organs. 

5. Per!neal Body 'I 
T he perineal body, o r the central _point of 

perineum, is a fibromuscular node sJtuateCfm 
the median plane, about I .25 em in front of t~e 1 

anal rnarcin and close to the bulb of pen1s . -~ 
Nine m~scles (three unpai red-~xteroal ao3.J 
~ffihincter, bulbospongiosus and the unstriped 
fi res of the long1tudmal muscle coat of rectal 
ampulla and anal canal; and three parred
superlicial transversus erinei, deep tra~sversus 
perinei, and ~i converge and mterla ce 
inthebody(Fig.291). - - - ---- -- -

Perineal body is very · important in fem!!les 
fo r the support of the pelvic organs. Irs involve
ment in perineal tear during parturition ITJJ.Y 

result in prolapse of the urinary bladder, u t~rus, 
ovaries and even rectum. 
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Figure 3-54. The diamond-shaped perineum, e~ten~i?~ from the pu~ic 
symphysis to the coccyx. ~Ole th~t .a transverse. hoe JO~mng the an tenor 
ends of the ischial tuberostCies dtvtdes the penneum mto two unequal 
triangular areas, the urogenital triangle anteriorly and the anal triangle 
po~teriorly. The midpoint of the transverse line indicates the site of the 
perineal body (central perineal tendon). 
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Sacrotuberous 
ligament 

----- Pros tate 

® Urinary bladde r 

Fig. 299 Arrangement of the superficial and deep 
fasciae in the urogenital rqion in a male. (A) 

t<ll " Sagittal section; and (B) coronal section . 

\!Y {2;..4)~ <Jb Sf~-~~ l.trt.t l:~rt. ~ 
~ )(. \--( 11. \1 it\ rL:t ~ J U:. n cA~. sf\ nn,~ .> cl t\v Yl-

Gluteus maximus 
Tip of coccyx 

Figure 3-55. The boundaries of the perineum. Observe that the angles 
of the diamond-shaped region are at the arcuate pubic ligament, the tip 
of coccyx, and the ischial tuberosities. I 

Ward:; de~p to the meCJ.branous lay;::r of super
fi~:ial f.1scia, and fills first the sup{"riicial p-.:rineal 
space and then the scrotum, penis and lower 1 Pan of ::interior abdominal wall. It is prevented 
~:om going to the ischiorectal fossa or the thigh 

UROGENITAL REGION (triangle) . ~Y the firm attachment of the membranous 

.. 
.. 

* 

* 

* 

_ ~asci a to their boundaries ( o. 261 ). 
It is the space lying between the sides of the- pubic arch . 

It is filled with muscles and fascia forming the urogenital.; 
diaphragm. 

The fascia covering the inferior surface of the urogenital· 
diaphragm is called the perineal memiJr:me (infer~or fa sc ia of 
urogenital diaphragm). 

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

In the erect posture the perineal me mbrane 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) Dee1> perineal pouch : above the membrane. (towards the 
pelvic cavity). 

J 
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B. 

FIGURE 18-12. Part A shows injection sites for local anesthesia by perinal infiltration. A indicates median; B, meC:iolateral; and 
C, lateral episiotomy. Part B shows initial incision for a median episiotomy. 

FIGURE 18- 13. Various types 
of episiotomy and the muscles of 
the pelvic floor involved. A indi
cates lateral; B, mediolateral; C, 
n:edian episiotomy; and D, the 
S1te of so-called SCHUCHARDT, 
or paravaginal incision. 

Vertex of 

FIGURE 18- 14. 
perineum. 

A, Birth of the head with vulva completely distended. B, Birth of head continues with mouth appearing over the 
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figure 3-74_ A, Distribution of the pudendal and ilto ingui nal nerves 
to the female perineum. 8 , The pudendal nerve<; may t>~: blocked with 
anesthetic. The needle is inserted toward the ischtal tub~ro,ity . where 
the pudendal nerve emerges from the pudendal c;~nal The needle is 

!>YMPHYStS 

Ilioinguinal neNe 

guided by the digits in the vagina unti l its tip is piwcrior and inferior 
to the ischial spine where the pudendal nerve lies . The injection from 
the upper needle blocks (anesthetizes) the ilioingui nal nerve and its labial 
branches, which supply the vulva (see Fig. 3-72) . 
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