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Figure 17.2 o .
(a) A longitudinal section of a kidney; (b) a renal pyramid containing nephrons; (c) a single nephron.
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FIGURE 17-2. An anterior and posterior view showing relationship of urinary system to !
structures of the posterior abdominal walif.
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Extcrnal Features

The kidneys are reddish brown in coiour.
Each kidney has following features.
. A. Two poles. (1) Upper pole is broad because
it is compressed by the suprarenal gland; and
(2) the lower pole is pointed. Renal vein

B. Two borders. (1) Lateral border is convex; (anterior)
and (2) the medial border is concave, with bilus
in the middle. h

C. Two surfaces. (1) Aaterior surface is irre-
g'ular; and (2) posterior surface is flat. However,
tae anterior and posterior aspects of the kidncy
arc identificd by the arrangement of structurss

Renal artery
(intermediate)

in the hilus. From before backwards these are Pelvis of the
the renal vein, renal arfery and the renal pelvis. ureter(posterior)
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Fig. 271 Location of the kidneys.

(. Hilusylcads into the (Tenal sinus) within the
kidney: It contains: (a) branches of the renal
artery; (b) tributarics of the renal vein; and (c)
the renal Pelvis which divides above into 2-3
major calices, and thesc in their tura divide into
7-13 minor calices. Each minor calyx (G. kalyx
= cup of a flower) ends into an expansion which
1s indented by 1-3 renal papillae, and is perfora-
ted by the collecting tubules which opcn on the
summit of the renal papillac. The renal papillac
are mp.plc-likc projections from the wali of the
renal sinus, and represent the apices of the renal
pyramids.

column

*corTEX

reflected

Internal to the renal capsule, which is readily strigEed off, th
the kidney forms a completé peripheral layer and extends,

medially to reach the renal sinus. These extensions of cortex, the renal
columns, are separated from one another by the renal pyramids, which
constitute the medulla. Each pyramid has its base plz;’cm;l%'s\f\fffevmm
layer and its apex projecting into the sinus as a renal papilla (Fig. 17-5).

On the average, each kidney contains ten renal pyramids, one or more
of which empties into one of nine minor calices. The minor calices unite to
form two or occasionally three major calices, the confluence of which forms
the renal pelvis, or the superior dilated portion of the ureter. The medulla
has a more striated appearance than the cortex and is deeper red in color.
The cortex is granular and has a pale red color. This granular appearance is
due to an immense number of kidney corpuscles.|™ T




The pelvis of the uréter is subject to considerable anatomical L\i)

variations (Fig. 82); it may lie completely outside the substance .
of the kidney (even to the extent of having part of the major
calyces extra-renal) or may be almost buried in the renal hilum.

All gradations exist between these extremes. If a calculus is (St—am)

lodged in the pelvis of the ureter, its removal is comparatively
simple when this is extra-renal and correspondingly difficult
when the pelvis is hidden within the substance of the kidney.

Within the kidney, the pelvis of the ureter divides into two or
three major calyces each of which divides into a number of minor
calyces. Each of these, in turn, is indented by a papilla of renal

tissue and it is here that the collecting tubules of the kidney ’

discharge urine into the ureter.

Fig. 82. Variations in the renal pelvis.
(a) The pelvis is buried within the
renal parenchyma — pyelolithotomy
difficult.

{b) The pelvis protrudes generously —
pyelolithotomy easy.
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Fig. 273 Transversc section through the lumbar
region showing the capsules of kidney.
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Fig. 5.49 Arterial segments of the left kidney. A shows branches of the renal artery; B, C and D indicate the segments as
seen from the front, the lateral side and the back respectively. The posterior division of the artery supplies the posterior
segment and the anterior division supplies the other four. There may be variations in the pattern of division but the segments
are constant.

Blood supply and segments
7
The wide-bored renal arteries (p. 363) have a blood Kemem LCr —= ﬂ*{/\-c aAne, rLQN

flow m excess of 1 litre per minute. They leave the 5 £2 'LO S( wents Wl'fh O

abdominal aorta at right angles and lie behind the

pancreas and renal viens. COU at erd..( C(/Lc,u.[ Abhow bebween tho

Based on its blood supply, each kidney possesses five . -
segments. In the region of the hilum the artery typically [-< SQ\'? m&’m—(lkﬂ Artesces U2 k A/-b -
gives risc 1o an anterior and a posterior division (Fig. /)f TE £ I'ES

5.49A), The_posterior division supplies the posterior
scgment, while the anterior division gives branches that p
supply the apical, upper, middle and lower segmcmsl W aad o o d l:'e'fdﬂf ((XCCCSS °'_‘]>
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- Ureters |
|

l External ilinc

Definition :
Ureters are a_pair_of narrow, thick-walled:

muscular tubes which convey urine from the!
kidneys to the urinary bladder.

Position , g ro N -~ ) :

T i eritoneum, glg,;ejyi
applied to the posterior abdominal wall in upper;
ggr_L’f and o tf!c lateral pelvic wall in the lower!

Qart.

Inferior vena cava
¢ Aorta

f Urlnary biaddor ... #f.

[A;—C—Q(‘nm ekl (\,UH

Ureter ._____...
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. Internal iiac
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'}'— the bl:u_!d(‘._
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Fig. 280 General course of ureter in the pelvis.
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Fig. 279 The location of ureters on the posterior
abdominal and lateral pelvic walls.

Dimensions
Each ureter is about 25 cm (10 in.) long, of
which the gggg% ] in.) lies in abdomen
and the lower ha in pelvis. It measures
bout , but it is slightly cons-
tricted at three places (vide infra). =~ =
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Normal Coastrictions

Ureter is slightly constricted at _three places:

. (1) at the pelvi-ureteral junction; (2) at the brim
of the lesser pelvis, and (3] at 1ts passage
through tbe bladder wall.
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4 In searching for a ureteric stone on a plain radiograph of the
abdomen one must 1magme the course of the ureter in relatlon
to the bonz skeleton (Fi g. 84). ). 1t lies alongL the tips 5 of the
transverse processes, crosses in front of the sacro-iliac joint,
swings out to the ischial spine and then passes medially to the
bladder. An opaque shadow along this line is suspicious of
calculus. This course of the ureter is readily studied by examining
a radiograph showing a radio-opaque ureteric catheter in situ.

K:v.B’

Fig. 84. Drawing from an

1.Vv. P (U) intravenous pyelogram to show
the relationship of the ureters to
the bony landmarks.
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_I'Pain referred fr idney and extreme upper end of the ureter is

—_——

T normally felt e costovertebral angle. Pain from the
—_— middle and d] the lower quadrant
- of the abdominal wall, genital areas, or even the inner aspect of the thigh.
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ARRANGEMENT OF THE PELVIC VISCERA IN MALE

Recto-vesical
PSR AP-A bt Sacrum
pouch

Umbilicus

Anterigr
abdominal
wall

\/
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Median ‘

' : Rectum
umbilical , ~eerun
ligament -

4 Coccyx

Symphysis pubis Anal canal

Seminal vesicle

Urinary bladder

Urethra Prostate gland
92T

>

Sagittal section in the male pelvis

e

- Remember that the upper third of the nectum 44 covered by peritoneum on
the front and sdides;whife the middle is covered by peritoneum only 4in
gront.The Lower third of the recium has no peritoneal coverdng.

- Reflection of peritoneum occurs from the gront of the rectum at the jun-
ction of 4its middle and Lower thirds on fo the upper part of the base of
wiinary bladder ,forming the rectovesical pouch.

~ Remember that the utinary bladder in male i covered by peritoneum on
ity supernion surface and upper part of its posternion surface (base of
the bladder).

- Only the tip on upper end of the seminal vesicle (s covered by peritoneum.
- The prostat gland and anal canal have no peritoneal covering.
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ARRANGEMENT OF THE PELVIC VISCERA IN FEMALE %

Recto-vaginal pouch

Utero-vesical_pouch (recto-uterine or
(vesico-uterine pouch) Oouglas pouch)

Umbilicus

Anterior
abdominal
wall

fledian
umbilical
ligament

Symphysi i
ymp‘X§1S publg Cocecyx

Rectum
————

Urinary bladder

-

\\\\\\ Anal canal

Urethra Vagina e

Sagittal section {n the female peluis

- The nectum has simifar peritoneal coverings as {n male.

- Reglection of perdtoneum occuns from the front of the rectun at the
junction of (ts middle and Lower thirnds on to the upper part of the
posterion wall of vagina,forming the rectovaginal pouchlDouglas pouchl.

- The perditoneum covens the back of the cervix,body and fundus of the
uterus.Then,the perditoneum covers the -front of the fundus and body
onfy .Reflaoction of perdiloneunm occursd from the frent of the uterus at
the junctdion of the body and cervix onto the superdior surface of the
wiinany bladden, forming the uterovesicallvesdicouterdinelpouch.

- In female,the wrinary bladden i covered by perditoneum onfy on Lt
superdon surface.

- The uppes fourth of the postenion wall of vagina {4 covered by
peritoneum of the nectovaginal on Douglas pouch.

- The anaf canal has no paritoneaf coverdng.



* The bony pelvis (=Basin) S
General '

(A) Construction:

* The pelvis consists of the 2 (right & left) hip bones, the sacrum and the coccyx bound togcthcr by drq
and strong (ligaments).
* Behind : cach hip bone articulates with the upper 3 pieces of the sacrnun at thc Jacrolllac jalnt: wh:le

in front : the 2 hip bones articulate with each other at the symphysis pubis. ~ : :
BRE 1 ‘: " s

(B) Position: o SR .l

* In the living body : the pelvis is tilted forwards in such a way that: (a) the ant, sup. mac :ylue:...,
(b) the upper border of the symphysis pubis lic on the same coronal plane.” Sttt

L%

* To place the pelvis in this position, hold it against a wall in such a way that the ant. sup ihac spmes aud the top of

symphysis pubis touch the wall. " ' . M ;;
* In the living body : the plane of the inlet of the pelvis makes an angle of abour 60 dgreu with the horizo
plane drawn through the pubic crests and so the posterior surfaces of the bodies of the pubic bones. look m
«upwards than backwards» ; this position helps the publc boncs to sustain the downwards ‘pressure of
abdominal viscera. LoEets) o _‘i’"’ Apdia

(C) The *“inlet” of the pelvis:

and the division of the pelvic cavity into ““true” pelvis and “false” pelvu i ¥ ;‘;
* The “mlet" of the pelvis (pelmc brim) is the boundary line whxch dw:des thc pcl\nc';avnty mt X

65

_.: The pelvic cavity is almost set at
a right angle to the abdominal cavity.

A Sl




N cutlet = U anter,
Postenia ciic'tmeécr(A-P) i
(5 inckes) Greaten than the
tansvase  digmeien (4 incken)

A-P diamete-

: Measurement of the pelvic “outlet”. %%rmm.
. )

| = Trantwase Ainmeder Cwidese pars 2 e brim)
= okl iGue diameter ( from the Saro- Liac
dOv bt Al LL»O ,’uéoc €in, nince )

3= H -P (em(en - PchU:JL) Olldwu-{q- @m«
e Sacead Prwvwhh’?rg tw U ] 2)
*« Pelvis; seeﬁ from above I8 _Y(cfnfh 5 Pu6/ s

(E) The «outlet» of the pelvis:

* The antero-posterior diameter of the outlet (5. inches) is greater than the tnmvcru dmmﬂer
(4 inches). : :

(F) Measurements of the ““inlet”’, “mid-cavity’’ and “‘outlet’” of the true pelws !
These measurements can be easily remembered as follows (in mches)

Antero-posterior Oblique T,m;xisvverse

Infet y 4/ s
Mid-pelvis 4 4 YA
Outlet 5 4/ ' | 4

Diameters of the «inlet» : -

(a) The A-P diameter is measurcd from the sacral promontory to the top of the :ymphym pubis.

(b) The oblique diameter is mcasured from the sacro-iliac ]omt to the lllo-pectmul (ilio-pubic)
eminence of the opposite side.

(c) The transverse diameter is micasured at the widest part of the brim of the pelms {which i is behind the
ccntrc)

Diameters of the «outlet» :

(2) The A-P diameter is measured from the lower end of the symphysis pubis to the tip of the coceyx.
* N.B. The length of this diameter depends mainly on the degree of mobility of lhe um-ntqgal ]olnt
{b) The transverse dlamelcr is taken behind tlie ischial tuberosities. ‘ :




* The boundaries of the ““inlet’’ of the pelvis are: S @
(2) The promontory and the ant. border of the ala of the sacrum ....... behind.: sy

(b) The arcuate or ilio -pectineal line (which extends from thc ala of the s:crum to thc publc tubcrclc) p
each side ....... and , R Skl

(c) The pubic crest and the top of the symphysis pubis .., in front. S

The post. '/; of the ilio-pectineal line is formed by the ilium, the ant. '/1is formed by the pubu 2 rough ckvanon calkd
ilio-pectineal ( =ilio-pubic) eminence marks the site of the union of the ant. and post. parts. :

* The transverse diameter of the pelvic inlet (which is § inches) is grcatcr than its mtero—poneﬂ
diasneter (which is 4 inches). i O %

* The false pelvis (pelvis ““major’’ or greater pclvns) is formed of : the ala of rhe sacrum and the llmt fossat:
cither side. : e

;
* The true peh/i's (pelvis ““minor™ or lesser pelvis) is formed by: . it i
The pelvic surfaces of the sacriint and coccyx ....... behind. T B
The inner surface of the pubis, ischium and a sinall part of the iliun... iu fronr & at the side.”- ~ -1

o,

prpoteid O Yoty
Ant. borde . M‘V 1< >
1 nﬁdi

of elo

ﬂ,io-pnctintcl

) 3
Pubic cres ‘ —Tr“e
febnis

Pubic tubercle

14 The pelvis major (false pelwis) and the pelvic brim.

Fig.

Pt peboic INLET— de
fransverse  cliameben (5 inckes) w
CJ”«L&A lan e A-P (Intere -~
PQS#CML‘L) Ol.l(lw\q&»( H Iﬂc‘{,)

Fig. 368 : Measurement of the pelvic “inlet".

——— e

(D) The pelvic «cavxty» : — _ s
a much deeper posterior wall.

(which di!fcrs :in'.males and

* The cavity of the pelvis is a curved cahal with a shallow anterior waH and
* The curvature of the pelvic cavity depcmis on the enrvature of the sacrum

females).
The typical male sacrum shows a gradual curve which
The typical female sacrum looks as if it has bcen bent sha
is flat both above and below this bend.

affects all its 3 segments to :Iu same degm
rply at the level of the er uqul ugnmu and




There 2r@nmsl important features to look for in trying to know the sex of a pelvis ;

| - The degree of the subpubic angle.
2 <The “size’” of the acetabulum and the “distance’’ from the acetabulum to the symphysis pubis.

-The relative size of the oval articular surface on the base of the sacrum to the sixe of the ala of
sacrum. (/a = '/1 = "ein male and ' = = Yy in female)

H «The “size” and the *“*angle®” of the greater scidtic notch.

¢6/

Male peivis

c. Hip joint

Femaie pelvis

-—-wns

x

B R

* Acetabulum is relatively large * Acctabulum is relatively small

width of acevabulum is equal 10 Q " width of acetabulums, is Joss than j
the disiance from its o . T the disance jnm_c_ lu R s ;3
ont. morpin 10 symphysis pubis. - et margin to qm’ky,rb!-:u. 3

e - o e e

Fig. 386 : Difference between
base of sacrum in male and female.

* Articular surface on

base of sacrumi is relatively small

—— — v~ - - —

Fig. 389: The angle of the greater sciatic
" notch is greater in the female; the-
pelvic outlet is also greater in the female.

* Alae of sacrum are relatively fong.

Q o

articular
surface | ala
173 113




Y~ axis of pelvis

Female Male

ov u\i pelvic inlet

peivic outlet Q
..S'Lw{ e
nn Beight pelvic cavity 8 @
ek Lﬂ.fé outlet

Wide (ri pubic arch /\ /\ Gute Subpub;,
angle) Subpubic angle Angle

Figure 6-4 Pelvic inlet, pelvic outlet, diagonal conjugate, and axis of the pelvis. Some of the main
differences between the female and the male pelvis are also shown.
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| { URETHRA * -
. 1 \\ /, - c.
$: The bladder at birth lies i ; : . g I
>>>>> the abdomen and notrin the pelsiss.m The bladder has: 4 “surfaces”, 4 “angles” and 4 “ducts".
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The relations of the ‘sup.surface’, ‘base’ and ‘neck’ are dtffcrent m i!}{?fscxc; @

(A) Relations of the superior surface: [Differept in males and fermales) Y
(1) In the male: it is related to coils of the pelvic colon and terminal coils of the ilem : . ’
_(2) In the female: it is related to the uterus but is separated from it by the utero—vuical poucb.-_-

The utero~vesical pouch may contain some coils of mtestme .y

. BLAAT.

Loop of ileum

%.

Sigmoid ?-‘ZE .
)

colon

Relations of the superdion surface of the bladder 4in mate

Loop of ileum -

Anterior(vesical)

surface of uterus

Relations of the superiox sunface of the bladder in femafe




Relations of the sides (infero lateral surfaces) [Same in males and females]:
* In front the sides lic in contact with the retropubic pad of fat and the “bare” pubic bone.:g i

* Morc posteriorly they become related to the obtumtor internus muscles (:bove) ‘ana levalor aul
muscles (below). N ,u.,.. :

Paravesical Fossa of peritoneum .
on cach side of the superior surface @g
of the distegded bladder %?‘ .

-

Upturator internus

t f i
Wall of Obturator fascia

urinary

P\

\ .

bladder \__ Levator ani
\
\

Prostate gland

_/”'/—__- T T T T ——— B
’ Superior vesical —
arteries e _
? Psoas Uratar or Ductus
Umbilical a.
@ Obturator n.
N Obturator a.
o,
o Obturator v.

Z %%

jladder ————a Bladder wall
savity Levator ani

Obturator
internus

e e

! Figure 17.3. The side wall of the male pelivs on
coronal seclion (duagfammanc)

Relations of the inferofateral surface of the bladden




—_— ‘.,__ e IR

(B) Relations of the “‘base” (infero-posterior surface) (Different in males and {emala]
(1) In the male: the base of the bladder is related to thé anterior surface of the rectum but tharectum

and bladder are separated from each other by the 2 vasa defercntla and thc 2 lmlud béﬂc]u 2

which lie on the base of the bladder. [ '

l

(2) In the female: the base of the bladder is related to the anterior Surface of the vaghu. pes 5 te
The vagina scparates the bladder (in front) from the rectum (bchind).; Uy

o . Flg 300 Relations of the sup.: surfam.T i
Fig. 299 : Relations of the sup. surface, -ﬂ base and neck of the bladder in; the

£
base and neck of the bladder in the "male”, 1 - 2 3 4 5 6-7 -8 refer tolduﬂeren( parts o thg_ i
. Csednam g . ,..,‘gk ;'B}Idm

Peritoné}aiw{:-{:}._\;éring of
the upper part of the \
base of the bladder . o

Ductus(vas)

def'erens
l 2

Sf.\FWW‘Q -

\.H.S yode

Ejaculatory duct

Prostate gland

Relations of the base of the uwrinary bladder in mate




Umbilicus 4 R

Median umbilical ligament
(connects the apex of the
urinary bladder with the
umbilicus.It runs through
the extraperitoneal fatty

Anterior tissue ).

abdominal
wall

™~

Symphysis
pubis

Madial puboprastati

Droreser

Y —— T T
—

The neck of the bladder
rests on the base of the
prostate gland and is
continuous with the
uretha.

Prostate gland

Prostatic urethra

T

Neck of urinery
bladder (count inuous
with the female

ligament
Apex and neck of the bladder in make
Umbilicus
Median umbilical ligament.This
represents the obliterated and
fibrosed urachus(distal part
Anterior of the allanto-enteric diverticulum.
abdominal
wall
Apex of urinary bladder
Symphysis
pubis
urethra
Medial Female urethra
' pubovesical
ligament.

Apex and neck of the bladder in female

(C) Relations of the *“neck®: [Different in males and ].emales]>
(1) In the male : the *‘neck” of the bladder lies on the prostate.
‘ (2) In the female: the bladder “neck” lies directly on the pelvic fascia.

13

Summary of the different relations of the bladder in males and Itnula-"{ il froiy
- Md!e ., .- - _".'. I ...».:i__.’;ii = chdlel"é
y h 2
Superior surface coils of intestine .~ - S wee utctm-if&% |
! RN 3ok L
o ) Ly -l'.' . > 4‘
Base rectum S ' "‘in'3g§s§§§ ¥
Neck . ‘ prostate ot directly on Nlﬂciir ;‘ -
- » Adaddle |



feritoneal relations of the bladder :

,' These relations ‘are very important to know. e L ——
(a) In thc empty" bladdcr . A ~~a

Only the superior surface and the upper '/» {nch of the base are covered by pcntoncum and thc
i “‘empty” bladder lies below the peritoneal floor of the pelvis.

* (b) As the bladder “fills" with urine: it becomes larger and starts to rise from the pelvic cavity upwards 3
into the abdomen peeling off (stripping) the peritonelim upwards from the lower part of the ant, abdominal
wall and from the side walls of the pelvis. In this case the anterior part of the bladder comes in direct contact
with the lower part of the ant. abdominal wall.

* This is 2n jmportant fact to remember.

Gy bl‘dddct B ,i

| ; Fig 302 As the bladder fills it rises from\ o
pelvic cavity and “peels off” the peritoneum upwards.

aym hysts . - ! ‘
g : ‘

Fig. 301 : The peritoneum covers the sup. surface
i of the bladder and the upper one cm of its base.

Peritonacumisi ..

. umm1l

Bulbus
urethrae

! .x '-»-.'u, 3 . 1. 2

TN
| 303: The empty bladder hes below the 5 peritoneal'
o' of the pelvis; Notice that the upper en Flow

Fig. 304 As the(btadde becomes full of urine, its
ant. part comes in “direct" contact with the lower part
the seminal vesicle is “capped” with peritoneum. of ﬂi'_e EE@om: !nal wal! wuj!ﬁ@peritoneum in betwee

Zxrr&?\?uu fzmecd? infrodu Cﬁcm 43

0,8 Cctnnujfz o thae UL i1n <tacs
‘/L Chronic IHEenhon I uprne




INTERURETERIC FOLD
URETER____Q\.

URETERAL
ORIFICE

Plica
mterurcterica

TRIGONAL MUSCLE

u\.u’_a ;tkk_ ¥/
EJACULATORY DUCT - « T

UTRICULUS : TR
URETHRAL CREST X

Trigonum vesicae

E8 T Prsrata

MEMB. URE THRA— > ,‘& BULBO-URE THRAL

BULB GLAND
Figure 17.25. ‘The lrlgonezol the bladder and the prostalic urethra.

The inside (interior) of the urinary bladder : e

* ln the “cmply” bladder : the main part of the mucous mcmbranc is irregular and thrown into jolds callcd;
®

Bulhus pean

“rugose”’.
* When the bladder becomes “full” of urine, this irregularity (rugosity) disappears and the mucous
membrane becomes smoother. :
* However, the mucous membranc over an area called the trigone is always smooth cven in the rm'_ory bladder;
this is because the mucous membranc of the trigone is adherent to the muscle of the bladder.

What is the *“trigone”’ ? i
Itis a eriangular area in the “iuside” of the bladder which is bouded by the 3 openings : the 2 ureters and

internal meatus (opening) of the urethra.
*(The etrigome» from the inside corresponds to the ““base’” of the bladder from the outsidc..)

* Between the openings of the 2 urcters there is a raised fold of mucous membrane called the interureseric
—>ridge (which is produced by a ridge of muscle beneath it). -

* A small rounded elevation called éwula vest’caeglics immediately behind the opening of the urethra; it is
caused by the t'mdcrlylng «median lobe» of the prostate. A r(.D

Clinically important points :
1. Retension of urine in old age :
* Inold age due to senile enlargement of the prostate, the emedian lobes of the prostate becomes enlarged :

this will cause urine to accumulate behind the uvula vesicae and retension of urine can casxly occur in
old age. -

* A small degree of enlargement of this median lobe results in a large degree of obstruction to the flow of
wrine into the urethra.

2. Cy:louapy:
The msldc of the urinary bladder can be scen and examined by an instrument called the cy:louape :
(2) You can sec the three openings of the bladder: 2 ureters and internal urethral meatus.

(b) In the empty bladder the distance between the openings of the 2 urcters is one inch but when the
- bladder is distended the 2 ureters become 2 inches apart.
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Definition | QU
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Male urethra is a membranous canal for the |
external discharge of urine and seminal fluid.

Length and Shape

It is 18-20 cm long. In the flaccid state of
penis, the long axis of urethra shows two
curvatures, and therefore is S-shaped. In the |
erect state of penis, the distal curve is obliterat- | -
ed, and it becomes J-shaped. i

Urinary bladder

Pubic symphya‘ls
1]

Prostate __ ) - 7). __Prostatic utricde |
-~ Prostatic nrt:|§

> — lllmhmnoul part 4

penis .1
‘ H q -Perineal body
el A '\__ Sphincter urethrae
Navicular 4] | ‘;r’ 17\ - Intrabulbyr fossa
“lossa—to-ClhE Bulb of penis  mc_
Glans nmizr Spongy (penile) part of uroﬂln i
Fig. 325 Ld‘t\new of a sagittal secuonthrough the
male urethra showing its various pa.n:. :
Extent and Loention

It extends from the internal uret.hral orifice
in the neck of the bladder to the external
urethral orifice at the tip of the penis. During
its course it passes through the prostate,
sphincter urethrac muscle, and the corpus
spongiosum penis. |

Urinary bladder

Prostate_._. ——) . Prostatic part of urethra

== —— Urethral crest

Bulbourethrat == --[Oponmgs of prosiatic ytricle

gland .. _
Sghincter ] _(T—\ 3
urathrae
Derineal membmnoJ
Bulb of penis _’

flankeg by openings of .
ejaculatory ducts on the {
colliculus seminalis

L. Membranous part of yrethra
“ - Duct of bulbouretheal gland

L - - — Spongy part of urethra

Corpus spongiosum

; i =~ Openings of urethral glands
penis-..

and lacunae !

Clans oents .\ - § \: ) Naviewtar fossa

Fig. 326 Anterior view of the male urethra straightened
and cut open.



- Parts of Urethra o
A. Prostatic part passes through the prostate.

B. Membranous part is surrounded by
sphincter urethrae. R

C. Spongy part passes through the bulb and
corpus spongiosum of penis, -

rounded by sphincter urethrae - (external
urethral sphincter). (2) Bulbourethral glands
(of Cowper) are placed one on each side of
membranous urethra, although their ducts open
into the spongy part of urethra after piercing
the perineal membrane. (3) Numerous urethral

glands also open into it. 2

Features. (1) Membranous urethra is sur-’ @)

C. Spongy (Penile) Part of Urethra

A. Prostatic Part of Uretbra (Fig. 322 B).
Length. 3 cm. :

Course. It begins at the internal urethral -
orifice and runs vertically downwards th;ougl :

Length. About 15 cm. ‘ Ty
Course. The fixed part of penile urethra runs J
forwards and upwards in the bulb of penis. It

bends downwards in front of the lower part of

the anterior part of prostate, !

Size. It is the

of male urethra, being wi
narrowest below where it joins the membrano
urethra.

_On transverse section, it is semilunar in shape,
with its convexity directed forwards.

Features. The posterior wall (floor) of pro-
static urethra presents : (1) urethral crest (veru

pubic symphysis to continue as the free part of
penile urethra in the corpus spongiosum penis.
It terminates at the external urethral orifice
situated at the tip of the glans penis.

Size. It is narrow with a uniform diameter
of about 6 mm in the body of penis. It is
dilated : (a) at its commencement, to. form the :
intrabulbar fossa on the floor and sides; and
(b) within the glans penis, to form the navicular
(terminal) fossa on the roof and sides. External’

montanum), a median longitudinal ridge of
mucous membrane. (2) Colliculus seminalis is
an elevation in the middle part of the crest, on
which the slit-like orifice of prostatic utricle is
situated. On each side or just within this orifice
there are openings of the ejaculatory ducts. (3)
Prostatic sinuses are two vertical grooves
situated one on each side of the crest. Each |
sinus presents about 20-30 openings of the
prostatic glands. A

Prostatic utricle is a blind sac, about 6 mm
lan which - lies within the prostate. It is

urethral orifice is the narrowest part of male,
vrethra. It forms a sagittal slit about 6 mm!
long, and is bound on each side by a small|
labium. A ' !

On transverse section, the lumen is a trans-|
verse opening, except for the external urethral .
orifice which is vertical. . i

Features. (1) Ducts of bulbourethral glands
.open in the fixed part of penile urethra about
2.5 cm below the perineal membrane.” (2)
Except in the most anterior part, there are
numerous orifices of the urethral glands (of
Littre) facing forwards. (3) In addition, s there

; ted upwards and backwards between the
-~ fian and posterior lobes of the prostate. It

Urethral crest

Prostatic
sinus

UgtFices of the
prostatic glands

Colliculus seminalis

Opening of ejaculatory
duct of the left side

Orifice of the prostatic
utricle

Opening of ejaculatory duc
of the right side :

Postendion wall of prostalic uwrethnra .

are several small pit-like recesses or lacunae
(of Morgagni) which open obliquely forwards.
One lacuna in the roof of navicular fossa is
largest, and is known as lacuna magna (sinus
of Guerin). Lacunae receive openings of the
urethial glands.

is homologous with the uterus (or vagina) of
females, .

B. Membranous part of Urethra
Length. 1.5 — 2 cm.

Course. It fruns downwards and slightly |
forwards through the els urethrae,
and pierces the perineal membrane about 2.5
cm below and behind the pubic symphysis.

Size. It is the narrowest (except for external
urethral orifice) and least dilatable part of male .
urethra.

On transverse section, it is star-shaped (stel-
fate).
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Urethral
meatus

A B

Figure 5.2. Foley catheter insertion. A, Penis is held straight upward to provide the straightest course of the urethea that will allow the Foley

access 1o the urinary bladder. B, Anatomical relationship of the female urethra. With the hips abducted, a gloved hand spreads the labia to
evpose the uretha, The other hand prepares the area and inserts the fubricated catheter.

Figure 5.3. The Foley catheter is withdrawn until the balloon seats

itself against the outflow tract. The catheter may be taped to the lower
abdomen in males or the leg in females.



Sphincters of Urethra

1. Internal urethral sphincter or sphincter
vesicae is involuntary in nature because it js
supplied by sympathetic nerves (lower thoracic
and upper lumbar). It controls the neck of the
bladder and prostatic urethra above the open-

ing of ejaculatory ducts. It is made up of a
su_bstantlal collection (of -.smootE musc}e fibres)
with a considerable admixture €lastic an

collagenous fibres. Its role in micturition has
become controversial. !,

PENIS

Cross Section

2. External wurethral sphincter or sphincter
urethrae is voluntary in nature because it is
made up of (Striated muscle fibres)and supplied
by perineal branch of pudendal nerve -(S2-4). It

i controls the membranous urethra and 1s res-
ponsible for the voluntary holding of the urine.
Initiation of micturition is attributed to the
relaxation of the pelvic floor, including the
sphincter urethrae. However, others accord it
to the detrusor muscle.

Woore €7

Superficial Dorsal Vein
Deep Dorsal Vein

Nerve
Skin —5
Superficial Fascia

Tunica Albuginea

Corpus Cavernosum
(spongy erectile tissue)

Corpus Spongiosum
(spongy erectile tissue)
Tunica Albuginea

Mucosa

Spongy Urethra

Coronal Section
(Skin removed)

Bulbourethral Gland
(Cowper's Gland)

Crus of Penis

e

ay

Dorsal Artery

0

Deep Artery

Urinary Bladder
Prostate Gland
= Urogenital Diaphragm

Bulb of Penis

Spongy Urethra
(Cavemous Urethra)

Corpora Cavernosa

Corpus Spongiosum

Glans Penis
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Venous plexus@ﬂ\cg;:;\“ U-\';le’ i&t%{s
rtebr

Levator ani m. Veacus Fj( Xy o
Prostatic urethra \ l us
U-G diaphragm Cﬁ ?f aSt e i
Crus of penis T

Bulb of penis

Corpora

cavernosa Lobutes of head

of epididymis
Efferent

s Corpus spongiosum
3 — Penile urethra

v eAzernitiEN

LTIy ras v

testis
Straight
tubul

Tunica albuginia

FIGURE 19-2. The major male reproductive organs viewed from behind. The vas, se-
minal vesicles, and the structures surrounding the urethra have been sectioned longitudin-
ally. Note the reflection of peritoneum onto the superior surface of the bladder. The
venous plexus surrounding the prostate gland is indicated. On the right side, the vas has
been cut and the testis sectioned and enlarged to show internal architecture.
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Ductus deferens

Testicular vein
(vas deferens)

"The main constituents of the cord are: Testicular artery

I- Ductus deferens.

2- Testicular a.lfrom abd. aortal.

3~ Pampindifoam plexus of veins which
collects into the testicular v.
The at. tes. v. ends in the L.v.c.
The £L. tes. v. ends in the Lt.
renal v.

3- A. of vas deferens{branch of inf.
vesical a.)

6~ Cremastendic a.lbranch of Lng.v.p,gmm
wosnedd a.).

#- Genital branch of genifofemorat n.
(supplies the cremastenr).

§- Lymphatics of testis and epididymis
(drain into the aorntic Lymph node4l,

9- A dense plexus of sympathetic
§ibens.

T -
Y g

of veins

Main Constituents of the spexmatic cord

External sparmatic |ISC|®
«

Cremastecxc '“"f ‘ internal ¢permatic fascia
A

* Tioinguinal nerve Testiculac artesy,

sympathetic plexus
and pemplniform
piexus

Cramasteric vessels

and nerve -----'

vas delerens,
pempiniform pierus ar.d Iymphatics

Fig. 159 Diagram ol a transverse scction of the
spermatic cord.

Coverings of spermatic cord. From within
outwards these are as follows: (1) Internal
spermatic  fascia, derived from fascia trans-
versalis; it covers the cord in its whole extent,
(2) Cremasteric fuscia is made up of cremaster
muscle loops connected together by arcolar
tissue. It is derived from the intorpal oblique |
and transversus abdominis muscles, and there- |
fore covers the cord below the level of these
muscles. (3) Externadl spermuric fdscia, derived
from external oblique’ aponcurosis, covers the |
cord below the superficial inguinal ring. '

%

Pampiniform plexus
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Mediastinum testis

Straight seminiferods
tubules{tubuli recti
or vasa recta)

septa

Tunica albuginea

Lobules of the testi
(capsule of testis) nboe

(200 to 300 in number)

Seminiferous tubules
(1 to 3 in each lobuls)

Taansverse section in the testis

- Each Lobule of the testis contains usually two {1-3) seminiferous
tubules.Each tubule is about 2 feet or 60 em. in Length;and i4
- highly coiled.

- = Near the mediastinum testis the tubules of each Lobule unite into
a Atraight tubule.The straight tubules [fubuli recti or vasa aecta)
enter the mediastinum 2o foxm a network of canaliculd called the
Aete testis.

Efferent ductules
(vasa efferentia) " Epididymis

Ductus daferens
(vas deferens)

- From the upper part of the rete testis,about 15-10 short ducts arise.

" These are the efferent ductules or vasa efferentia.These unite in
the head of epididymis into a single duct which is the canal ox the
duct of epididymis.

- The duct of epididymis is about 20 feet ox 6 meters in Lemgth.1t 44
highty coiled on itself,foaming this oblong mass behind the Lestis.
1ts Large upper part {4 called the head.1ts middle part 4 called
the body.1ts tapexing Lower end is called 2ail of epididymid.The
ductus or vas deferens arises from the tail of epididymis.
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TESTIS AND EPIDIDYMIS

@

Ductus deferens @g
L1<’fZLuL,'
.,;

Efferent ductules ‘\;\\* s .
Head of epididymis

Body of epididymis

Testis

Tail of epididymis

(/

- Notice that the epididymis £ies on the posterior border of the fLestis.
The vas or ductus deferens arises from the tail of thg ep{didymis,
and ascends on the postenion border of the testis medial to the

Ductus deferens

epddidymis.
Epididymis
Ductus deferens [%
_Posterior Sinus of epididymis

Medial + Lateral
Anterior ' Testis

Visceral layer of
tunica vaginalis

Parietal layer of
tunica vaginalis

Transverse section showing the relations of the testis,

epididymis and ductus deferens to the tunica vaginalis

- Notice that the front and sides of the Zestis are covered by the
visceral fLayer of tunica vaginalis.

- Notice that the tunica vaginalis is» {nvaginated Laterally between
the testis and the epddidymis.This .invagination is called the
Ainus of epddidymdis.

- Notice that the vas or ductus deferens is medial Lo the epididymis.
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Sy inguinal ring

Deep inguinal ring

Peritoneum
A Fascia
transversalis
/
W__Transversu§ abd.
Internal oblique
External oblique
Skin Membranous layer
@b t 1 of sup. fascia
artos muscie atty layer of sup. f.
Membranous layer Skin
of sup. fascia
Ext. spermatic -5
fascia 7
Cremaster m.
& fascia
Internal Testis & epidydymis
spermatic ¥
fascia
Parietal
layer of p - Notice the continuity between the
& visceral different Layers of the anterdo
layer of abdominal wall and the different
tunica > coverings of the testis.
vaginalis
Coverings of the testis ' 65
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HELK Ul ticrinia

inferior epigastric artery

.vggu

conjoint tendon

. 7 Indirect inguinal hernia
./,//”;7ZEZL:L/~12L/’2/:Z,——2//cv"/

pubic tubercle . . .

tunica vaginalis

hernial sa

inferior epigastric artery

! remains of )
., processus vaginalis

neck of hernia

conjoint tendon

superficial inguinal ring

. — ==

Fig. 32. (1) Indirect ingninal bernia and (2) divect inguinal
hernia. Note that neck of indirect inguinal bernia lies lateral
to inferfor epigastric artery, and neck of direct inguinal bernia < CoL
lies medial to inferior epigastric artery.
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FIGURE 19-3. A fateral view
of the lower end of the male
genital and urinary tracts. The
corpus spongiosum has been
separated from the two corpora
cavernosa. A seminal vesicle is
retracted to show the junction :
with the vas to form an ejacula- =
tory duct. =
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Common iliac a.
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Prostate

Definition

Prostate is an accessory gland of male repro-
ductive system, which adds to the bulk of the
seminal fluid, like the seminal vesicles and the
bulbourethral glands. Itis conical and firm, and
lies below the neck i bladder,

ig.
fibrom

glandular acini are embedded.
In females, it is represented by the paraure-
- thral giands (of Skene).

t_utlon

‘ ower part of pubic_symphysis and
part of pubic arch, anthe ampulla
of rectum.

Shape, Size and Weight

It resembles an inverted cone, measuring
about 4 cm transversely at the base (width),
3 cm vertically (length), and 2 cm anteroposte-
riorly (thickness). It weighs about 8g.

Gross Features

Prostate has: (A) an apex directed down-
wards; (B) a base, (C) four surfaces, anterior,
posterior and two inferolateral; and (D) five
lobes, anterior, posterior, median (middl¢) and
two lateral.

A. Apex

Apex is directed downwards, and rests on

Anterior lobe
t

:"T\\\
-2~ Prostatic urethra
[]

- =% - Lateral lobe

©

- Posteslor lobe

Lobts :.'e\ srizenead  Sechon

Isthmus
(a fibro-muscular

band connecting the
rt. and 1t. lobes in
front of the urethra

Lobes of the prostate gland

YA HLAIM

Mad'inn umbilical tigament

! - Peritoneum

Rectovesical pouch -

]
[l
]
[
1

Utclnary
bladder

Prostatic

venous plexus S e e
t (. Urinary bladder .

.

[) .
\' .
N ..
N :

hY

\\
Prostate .-

Urogenilal

diaphragm.__ - Bulboursthral gland

T L 13
Intrabulbar lossa of urethra 1
Fig. 321 Relations of the prostate gland. (A) Sagittal
section through the male pelvic organs. B)

Coronal section through the urinary bladder
and prostate,

the upper surface of the urogenital diaphragm.
It is separated from the anal canal by the
perineal body.

B. Base
Base is directed upwards, and is structurally

continuous with the neck of the bladder. The
junction is marked by a circular groove which
lodges veins of the wvesical and prostatic
plexuses.

Median Lobe

<*“o'5b+ im pOtang Me}

Ejaculatory
duct

Fusion between
the right and left lobes
posteriorly ’

Taferier to the dAnterier
Rires 9] Levater Ani
Pormed &y SPhincter

Uirtthrae ] (\fGMI\LJ meenbran_
cws wretire

@

a;,c;& 8% Sphincter Uredn.
7 - . asli db wrag. Clln
below ke o iuf. J(’m{-.e\% 4
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C. Surfaces

Anterior surface is narrow and convex from
side to side. It lies 2 cm behind the pubic
symphysis, with retropubic fat intervening. Its
upper part is connected to pubic bones by @
puboprostatic ligaments, and the lower end is
pierced py the urethra.

%) Posterior surface is triangular in shape, being

Median lobe
.

7

7 €jaculatory duct

Prostatic urflh'l

o

i
(]
3
1

PP
4

7
y ’--Prosulic ulcicle

flattened from side to side and convex from
above downwards. It is separated from the
rectum by the fascia of Denonvilliers. Near its
upper border (in the depression) it is pierced
on each side of the median plane by the
ejaculatory duct.(1t is 4 cm from the anusy and
can_be easily palpated on digital examination
through the rectum.

Inferolateral surfaces ate related to the ante-
rior fibres of levator ani (levator prostatae),
separated by a plexus of veins embedded 1n its

sheath. o u, ejacutatory duct
°¥°y> -~ £ ..Openings of
ofe prostatic ducts
D. Lobes oJo in the s1Nus
The (urethrgs and the (ejaculatory ducts Sernirdl (i1 ‘Ureter
traverse the prostate and divide iTitto obes, i vesicle it i Vas) Ductus

which represent the five groups of epithelial
buads of its embryonic origin.

Anterior lobe is a small isthmus connecting
the two lateral lobes in front of the urethra.
It contains little or no glandular tissue and
therefore seldom forms an adenoma.

Posterior lobe connects the two lateral lobes
behind the urethra. It lies behind the median
lobe and the ejaculatory ducts. Adenoma never
occurs here, but the primary carcinoma is said
to begin in this part. '

-Median (middle or prespermatic) lobe lies |

behind the upper part of urethra and in front
of the ejaculatory ducts, just below the neck of
the bladder. It produces an elevatiop in the
lower part of the trigone of bladder, known as

uvula vesicae. It contains much of glandular a{'s{*’ ) fascia
tissue and is the common site for an adenoma. Ei . 1‘ :t. S \
- . jaculatory Membranous
Lateral lobes lie one on each side of the dqct‘w . urethro

urethra. It contains enough of glandular tissue
which may form an adenoma in old age.

Anteriot fobs - ¢ -

/ Posterior lobe

L. Aper

Qpening ol p.ros(a!ic uleicle
Later

al
lone-— 4 -

Q
T L_------Openinq of

Recto-
vestecal

fascia

- AP T
Prostate;, Prostatic

Figure 17.24. Posterior relations of the bladder.
B .; DR T




Ureteric orifices _————7\7

Prostate

Prostatic CH
urethra -

Membranous
urethra

Middle lobe

Adenoma
[ 74

quoluﬂm D

Lperphusia

Compressed
rostate forms

gUIg "C. ' @sule

\

Capsu|e’ remains
after enucleation

Fig. 88. The surgical anatomy of
prostatectomy. (a} The normat
prostate in vertical section. (b) A
prostatic adenoma {benign
hypertrophy) compresses the normal )
prostatic tissue into a false capsule. . "t*%
{c} ‘Prostatectomy’ removes the
adenoma but leaves the capsule.

Capﬁuié of Prostate

A. True capsule. It lies decp to the false
capsule, and is formed by condensation of the

peripheral part of the gland. It is fibromuscular °

In structure and is continuous with the stroma
of the gland. It contains no venous plexus.

B. False capsule. It lies outer to the true
capsule and is derived from the pelvic fascia.
Anteriorly it is continuous with the pubopro-
static ligaments. On each side, the prostatic
venous plexus is embedded in it. Posteriorly it
is avascular, and is formed by the rectovesical
fascia of Denonvilliers. This is derived from
the lower, obliterated part of rectovesical pouch
which separated prostate from rectum during
foetal life. Its origin is indicated by the central
- plane of cleavage. Others believe that rectovesi-

C- Su.rgfrc-'\Q capsule 11

Verumontanum
{colliculus seminalis)

m%%f‘% '

i
Verumontanum

(b)

Bed of prostate

Torn edge of urethra

Verumontanum

()

cal fascia is formed simply by condensation of
Joose areolar tissue.

Stractures within the Prostate

(1) Prostatic urethra traverses the gland
vertically at the junction of its anterior 1/3 with
the posterior 2/3. (2) Prostatic utricle is a blind
sac directed upwards and backwards. It opens
at the middle of the urethrai crest. (3) Ejacu-
latory ducts pass downwards and forwards,
and open into the prostatic urethra on each
side- of the opening of prostatic utricle
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Figure 7-17 Sagittal section of a prostate that had undergoné benign enlargement of the median
fobe. Note the bladder pouch filled with stagnant urine behind the prostate.

Prostatic urethra
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