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Figure 17.2 
(a) A longiludinal 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 wall. 
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External Features 

The kidneys arc reddish brown in coiour. 
Each kidney has following features. 

A. Two poles. (l) Upper pole is broad because 
it is compressed by the suprarenal gland; and 
(2) the lower pole is pointed. 

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

C. Two surfaces. (I) Anterior surface is irre­
gular; and (2) posterior surface is flat. However, 
the anterior and posterior aspects of the kidney 
are identified by the arrangement of structur:s 
in the hilus. From before backwards these arc 
the renal vein, renai artery and the renal pelvis. --- -- ~ 
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~p ~( Transpyloric plane) passes through the upper I * p:1rt of the hilus of righ~ kidney, and through 
t:1e lower part of the hilus of the left. 1 
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Fig. 271 Location of the kidneys. 

~leads into the renal sinus within the 
k~ It contains: (a ranc es of the renal 
artery; (b) tributaries of the renal vein; and (c) 
the renal Pelvis which divides above into 2-3 
major calices, and these in their turn divide into 
7-13 minor calices. Each minor calyx (G. kalyx 
=cup of a flower) ends into an expansion which 
is indented by 1-3 renal rapillae, and is perfora­
ted by the collecting tubules which open on the 
summit of the ren::ll papillae. The renal papilbe 
arc nipple-like projections from. the wall of tho. 
renal sinus, and represent the apices of the renal 
pyramids. 
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Internal to the renal capsule, which is ~dily ~ped off, th4ortex]of 
the ktdney forms a compete peripheral layer an extends, in-praces, 
medially to reach the renal sinus. These extensions of cortex, the renal 
columns, are separate.d from one another by the !t92l.PY!~JI1ld_s!. ~v]lich 
constitute the medulla. Each pyramid has its base placecf agalnsTinecOrti'Cal 
l~ojecting 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.!- · · · 
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The pelvis of the ureter is subject to considerable anatomical 
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 -~ 
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 tum, 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. (a) 
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Fig. 273 Transverse section through the lumbar 
region showing the i:apsules 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 anery 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 

The wide-bored renal arteries (p. 363) have a blood 
flow in excess of 1 litre per minute. They leave the 
abdominal aorta at right angle. and lie behind the 
pancreas and renal viens. 

Based on its blood supply, each kidney possesses five 
segments. In the region of the hilum the artery typically 
gives rise to an anterior and a posterior division (Fig. 
ti2A}. The sterior division supplies the posterior 
segment, while the anterior division gives ranc es that 
supply the apical,~, middle ~d lower segments/ 
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Ureters \ 
l 

Definition 
--- .............. -

Ureters are a pair of narrow, thiQ.~walled 
muscular .lUbes yvhicb convey· urine fromtlie 
ktdneys to the urmary bladder.· 
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External ~iac ~'I 

artery(/ \) ~ V ~ 

Pelvic brim ..... \t:t) 
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Fig. 279 The location of ureters on the posterior 
abdominal and lateral pelvic walls. 
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Fig. 280 General course of ureter in the pelvis. 
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Normal Constrictions 

Ureter is sli btl constricted at three laces: 
. (I) at the pe vi-ureteral junction; (2) at the nm 

Qf the lesser pelv1s; and (3) at 1ts passage 
through the bladder wall. 
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CA.. h 0\N._ tl.. .,_J . rl n ~ r ; <fr i::o 
lntravaginal_part j --: - I vcgina 

Ofcervtx --·--·---·-·! 

\.lt-e... ..(eA._ ~ a- J; r i fin ctt. 

i u..... 1 ~ Crosses lk 
J?~ l~tt-u~ 

~ J V~gina 

4 !n searchi~ for a ureteric ston~ on a plain radiograph of the 
abdomen, one must ima ine the course of the ureter in relation 

to )l1~ .Psnz.,..;t.,e2~ ( ig. 84). It lies along the ;:~ps 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. 

J<:V.~ 

Fig. 84. Drawing from an 
I. V. P ( u) intravenous pyelogram to show 

the relationship of the ureters to 
the bony landmarks. 

--~"',9. sew eM ~& -@ cjs '!-£(eA. filiL+ ~<I'M R~.~ lVrl~ 
@· ~ "M'Idc:Mt. Pt:N'<.k .frel'W' cl.or-\:.t @D (ks fe.l.J/c_ fa.d- t(J"WW ve.s; c.J. 

~/ ufer/n( ve.ueYs ( ;of~rnAl_ {)/,1C c1.) r;;:f;> ~~ ~(ooJ. Vos.Js hn, 
• ?J.e.y:us OV\ 4 s u.rf~c~ 

s j r'V\ r a. t- lRe., 'c Tto-ll 
x~- -. -- 4 4~ Urc. -te r '~ 

~ u.~+er t--::;, OIM. 

J 
S, v'f !!!_· eJ To J.erm rt +~es 

~m~nts -----~-ram reterred fro-;, ilie' kidney_ and extreme upper end of the ureter is 

l
~ormally felt on the back near the costovertebral angle. Pain from the - r middle and djstal pans of the ureter ll$1!ally is referred to the lower quadrant 
. __ _?f t~~- abdomiB£!wall, genital areas, or even the inner aspect of the tnigh. 

. - . 

cqs"kt-~· 
' 
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.N~RM~(B>'ENT a= Tf-E PELVIC VISCERA IN fVllli 

Recto-vesical 
.-~-8.9ucll -=--5··~--

@)-

~~~. 

\'I all 

H~di1¥1 
umbilical 
ligament 

Symphysis pubis 

~r inary_ bladder 

Urethra Prostate gland 

.. 
Sa.g.it.tal. .6e.c..Uon .in .the. ma-le. pe.lv.i-6 

- Re.me.mbVt .tha.t .the. uppe/t .th.iJr.d o6 .the. Jte.c.tum .i-6 c.ovVte.d by pVtUone.um on 
.the. 6Jtont a.nd ..6.ide..6;wh.ile. the. middle. .i-6 c.ovVte.d by pe.JtUone.um only .in 
6Jtont. The. lcwVt .th.iJr.d o6 the. Jte.c.tum hM no pVt.itone.a.l c.ovVt.ing. 

- Re.6le.c..Uon o6 pe.Jt.itone.um oc.c.uJt-6 6Jtom .the. 6Jtont o6 the. Jte.c.tum a.t .the. jun­
c..Uon o6 i..t-6 m..i.ddle. a.nd lOOJVt th.iJtcL6 on to .the. uppe.Jt pcvr.t o6 the. bMe. o6 
uJt.incvr.y b.t.a.ddVt , 6 oJtm.ing the. Jte.c.tovu.ic.a£ pouc.h. 

- Re.me.mbe.Jt .tha.t the. UJt.ittcvr.y bla.ddVt .in male. .i-6 c.ovVte.d by pVt.itone.um on 
.it-6 .6upVt.ioJt .6UJt6a.c.e. a.nd uppVt pcvr.t o6 ill pMtVt.ioJt .6uJt6a.c.e. (bMe. o6 
the. bla.ddVt ) • 

- Only the. .Up oJt uppvr. e.nd o6 the. .6e.nU.na.l ve.-6-ic.le. .i-6 c.ove.Jte.d by pVt.itone.um. 

- The. pJtMta.t gland a.nd a.na£ c.ana.l ha.ve. no pe.Jt.itone.a.l c.ove.Jt.ing. 

' 



~ 
l/ 

AHRA"j(B'ffH Cf TI-E PELVIC VISCERA IN FHru 

Recto-vaginal pouch 
(recto-uterine or 
Douglas pouchf 

@ 
/ " 

.;~ 

// 

~Lt,:,r4«c,. 
1\nterior 
abdor11irra 1 
'tJ8ll 

I led ian 
umbilical 
ligament 

Symphysis pubis 

Urinary bladder 

Urethra Vagina 

...... , 

~~ Anal canal 

Sag {.tta.f. f.>e.ction ..i.n the. 6 e.ma.te. pe.tv.W 

- The. lte.ctum hM -6-Un-itM pe.lt-ito_.ne.a£ c.ove.lt-irtg-6 M .Ut mate.. 

- Re.6te.ct-ion o6 pe.1t.it01te.um occ.Wt-6 61tom the. 61tont o6 the. lte.ctum a.t the. 
junction o6 -tt-6 m-iddte. and tov.Je.lt th-iltd-6 on to :the. uppe./t pa.ltt o6 the. 
po ~te.lt-io.t watt o 6 vag-ina., 6 Oltm.Utg the. lte.ctova.g-ina£ pouch { DougtM pouch) . 

- The. pe.lt-i.tone.um cove.lt-6 the back o6 the. ce.ltv-i.x,body and 6undu-6 o6 the. 
ute.lttL-~. Then ,the. pe.lt.ttone.wn cove.lt-6 the. -61tont o6 the. 6undu-t> a.Jtd body 
on-CL;. Re.6te.c.:Uon o6 pe.lt.ttone.um oc.c.u/t-6 6,tom the. 6Jtont o6 the. ute.lttt-6 al 
the. junc.t-<.on o6 the. body and c.e.ltv-ix onto the. -6Upe.lt-iolt .6Wt6a.ce. o6 the. 
Wth1a.1ty bta.dde.lt, 6Mm.tng the ute.ltove.-6-tc.a£{ ve.-6-tc.oute.lt-iJ_te. )pouch. 

- 1 n 6 ema£e., :the Wt-UtcVtr:f b Ea.ddelt .W cove.lte.d by pe.lt.ttone.um oniy on -i.t-6 
-,~upe.lt -i.olt .6tUt 6 a.c.e. . 

- Tit e. uppe.Jt 6 oUltth o 6 tire. po-6te.lt-t01t walt o 6 va.g.&ta. .W cove.1ted by 
pe.lt.ttone.um o6 the ltec.tovag (nat oJt Doug EM pouch. 

- The. ana.£ c.cu1a.E ita~ no pevt-i.t.one.a.C c.ovelt-i.ng. 

' 

\ 



• The bony pelvis (=B,tsitl} 
.. @-. 

' 
Geueral 

(A) Construction: 
I : j 

* ·The pelvis co~sim of the 2 (rig/11 &·left) hip bones, the sac_rum and the coccyx •••. ~ound t?gethe_r by d~ 
and str~ng (lrgamtnts). ', ·.. . . . ' r • • • : ,.. 

* Btlriud: each hip bone articulates with the upper 3 pieces of tlrr sacnrm at the lacrolllac Jolntl while 
' t . 

0 
, • " 

0 
~ ! o : 1 '·~ 1 

;, jnlllt: the 2 hip bones articulate with each other at the symphysis pubis. · ; : ' .. ··;"!", · l ~. 
i;' 

(B) Position: 

* In the living body: the J'cil_:iJ i.1 tiltrd forwards in such a way that: (a) the an~. 111p. ilwc spines ••• 
(b) the upper border of the symphysis pubil lie on the same coronal plaut. · . · · · • '· · : · " ' •,! 

• ' I • 

• To place the pelvis in this position, hold it against a wall in such a way that the ant. sup. iliac spines and the: top of 
.. 1 ' •. ' . ' .•. 

symphysis pubis touch the wall. ·· ·: · · · =·, , • • 1. ; -~ 

* In the living body: the plant of the inltt of tire pelvis makes au angle of about 60 dgrtts with' th/lutrizo 
pla11e drawn through the pubic crests and so the posterior surfaces of tlrt bodies:~/ the pubic bonts.l,oolr 
•uprvards titan backwards•; this position helps the pubic bones to sustaiu .tire dow11wards •pressilrr·ol, 
abdominal viscera. ~ ·· : : · :' ·1· ''il ·· '· •1'tt! ;lf f H>if~ 

I . !· .. ,,,_.;,. ;·f_~~f!~:::i~·!li·· 

(C) The ~'it~let" of the pelvis: . · ::j;, i · .. ~ ; ~w: f;~ 
aud tire divisiou of tire pelvic cavity iuto "'true" pelvis ani «Jalse" pelvis::. 1

' ;: ~'!. ' ' . : ·;:;' P.i_:"P
1
, ~ ·~!~i 

. •. . . .• ,• • ; . ! •. ~ t·. c;~ 

* The "inlet" of the pelvis (pelvic brim) is the boundary line which d_ivid~ ·rhe pelvic· faVit£ ~£, 
"false" pelvis (above the pelvic inlet) and a "true" ptlvis (below it); in the sa~~ time it# ~risi~~ 
boundary line between the "abdominal" and "pelvic" cavities. · ·:·.'. • :.:~.~.. . :. ·1 :::~:-~E J;f':.r~, 

-----------

~ 

f"~· 

' 

6_ _________ _ 

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

.,5. 



@) 
/~t oLJJtt ---'7 ~ ttn tc ro _ 

po HVt t (rt, 

(5 i f'l.d·--l'J) 

f'r ~ (\SVlllJ'L 

d. ~-,t Me k r {p, -jJ) h 
CJY (Itt u -u'l. (}.., -tl . ..t. 

d i q V.'\t .ff.A ( 4 ;,..,, f...t/J) 

: Measurement of the pelvic "outlet". 0$1.1-:>r-~·' 

· · Pelvis; seen from above 

(E) The '((outleb of the pelvis: 

J -:; Tri'lnSv~:\k J.;,h..,_dcr ( wide.st ?i!rl ~J6 1k (n., .... ) 

:)._ :: O~i.q~ Jici~'t tu ( fr-:'W' UA£ ~ ~tro- Ji~c 
j a, .... -b t"" -fl.__q_ <...Li o _ (t-4 ~;c. -e .... v.; .~~({') 

3-.= {i -p l c\A(e.rc- fcSt{-1;<'l..) J.;,_.,\.l-<er ~ ... ,..,. 
-(},"'-- Sc)(yat jt (,T)V\C'r\qrj tv U-<.... tc'f '6 

a\J.. sO"" f''?J;:. PtJ. 6,· s 

* The antero-posterior diameter of the outlet (5 . inches) is greater than. the transverse diamttrr 
(4 inches). · ': 

(F) Measurements of the "inlet", "mid-cavity" and "outlet". of the true p~lvis: 

These measurements can be easily remembered as follows (in inches): ; > 
;, .: . . 

A IIICrCl-postcrior Oblique T ret us verse 

Inlet 4 4 '!J 5 

Mid-pelvis 4 '!J 4 1
/2 :. ''4 '!J 

Outlet 5 4 '!J 4 .. 
. ' 

;J j r ; 
' 

Diameters of tile «iuftt,: 

(a) The A-P diameter is measured from the sacral promontory to the top· of rlrt symphysia pubis. 

(b) The oblique diamrter is measured from. the sacro-iliac joint to the ilio-pectineal (ili(l-pubic) 
eminence of the opposite side. 

(c) The transverse dia111etrr is measured at the wldtst part of tlrt brim.of tire ptfr,is (which is behind the 
centre). . .. 

Diameters of the «outlet» : 

(a) The A-P diameter is measured from the lower tud of the symphysis pubis to the rip of rlrt coccyx. 

* l'I.B. Tire leugtlr of tlris diameter depeuds mai11ly 011 tire degree of mobility of rht saao•coccrtt•l Joint. 
(b) The traruvmt diameter is taken behind tire ischial tuberosltiei. · ' . : · 



* The boundari~s of the "inl~t" of the pelvis are: (/$1 
(a) The promoutory and the aut. border of tlrt ala "f tilt sacrum : ...... behind.'· , '::f 

(b) The ararall! or ili"·Jleclirreal/iue (which extends from the ala of the sacrum to the pubic tubercle)· 
each side ....... and · :·< 1 ·i ·i .1 : ij 

(c) The pubic crtst and the top of tilt symplrysis 1111bis ..• in front. : 1 ' ' :.;; 

Th~ post. '/,oft he ilio-p<"ctinealline is formed by the ilium,1he ant. 'his formed by the pubis; arough cln-ation 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 5 inches) is greater Jhan its antero-po1te~ , 
dia111ettr (which is 4 inches). . " ' · :' ::. U! 

; ·; 

1 .. ·• 

* Th~ false ptlvis (pelvis "major" or greater pelvis) is {ormed of: the ala of the sacrum and the iliac fossae 
either side. : ; · :: · >; ~ · · -~ 

:. . -: <i: .;t i·.i ·:!- i.d 

. 'i '!: :: ',!: .' i ;~,· 
··: l·'''l'.'l !•h ·' · ! ! : ~ ~ · .• •.. -1· I 
' . ',. l ' '.,, 'It~ :·. :··>_ .'j' 

iu front: & at tht side. 1·. ! · ; · i 'I 
i· ~ . '. :! ~ 

* The true pelvis (pelvis "minor" or Jesser pelvis) is formed by: 

The pelvic surfaces of the samurr and coccyx ....... belrirrd. 
T11e iuuer surface of tlu p11bis, iscl1ium aucl a small part of tile ilium ... 

' 
---~· •···-- --------

~-=.J.I\. ~.J.K rct.J: ~ Q -::- •• 

: 'P;r;;.o:;.~;.,_J~'t' 
A ... t. borclc · ?~ ; (. ~~t"~· 
of G~G , 

·--~~ =:::.....\ t\.io·':'•c~i.Mcol I~ 
hi"• i 

........,.;., 'Pubic: c res\ -r 'V 
r riA~ 

· r~is 

Fig. .'1>-1 The pelvis major (false pelvtsl and the pelvic brim. 

fH tl...L 
- -fr(}n5 ~t.tSC. 

itt-re.J-J,·c lf\J L..t;T--? 
l.lic'lMQ~ l 5 it~<-k;) v.> 

cg-r ( •tkA ~., "' tt~ A -? ( <l t1- t ~o -

·~?/...,.. ~ . I· ( . - -fcs+e-tto..rt,.) 0-l~tJM.~ If u•ct..r..J 

Fig. 368 : Measurement of the pelvic "Inlet" . 

..:...-._ .. 

·--··-----
__________ .,-. 

(D) The pelvic «cavity» =·---
* .The cavity of the pelvis is a curved c/nal with a sl1allow anterior wall and a much dteptr posrtrior wall. 

* The curvature of tilt pel&•ic cavity depends on tl1t CJU114fMre of the sacrum (which diffen 'in:malcs and 
{emales). · · · · '; ... ; . · 

The typical mtde sacrum shows a gratlutll curPe which affects all its 5 segments to rf•e saint 4tpt. 
The typical female sacrum looks as if it has been 6enf slt4f717 at the.level of the Jr4 111~r.l ~tl"""' and 
is P•f borll abovt aud below tllis btu.d. . . : .. ~:i.i J :_?; r;: F . i 



. ~~ 
There :~r@111osr importaut fear11res to look for in trying to know the stx of a pelvis -i 

I - The de&ree of the sdpultic owglt. 

2 . The "size" t1[ tfrt llcttdulum 4nd the "diatance" frorrr rlrt <~cttdulwm ro rlrt IJmphrli• 1llii1. 

3 . The relative sl:u of th<:" on! 11rtlcwl•r •wrf•ct on the but of the sacrum to the d:rt of t.'rt •I• o( 
sacrum. ('/, -.';,-'/,in male 2nd 'h- 1/,- 1/, in femal<:") 

Jf ·The "size" and thl' "11ngle" of the trtttttr scilitic notch. 

---···----

0JSV::..r4MI.t·' 

Mo~ pel"t' 

--· 

c. Hip joint ~ 
* Acetabulum is relatively large 

oviJrh (If dctrdbululll is ~ul "' 

rlt~ tlisldrl<t fr-m iu 

MIL ....,pa r• ,..,.,. ,AU. 

,-.. -
1 
I 
I 
I 

F•malt pe1v1S 

* Acetabulum is rcbtin·ly small 

,,D. wiJrh ~· .JA:tr.U...lu .. o,iiJe. rl1~11 
F tlr~ tliswoo.·~ from iu 

-. -rF· "~7'fs ,-.... 
1,--;;o:·.::.. 

" 

--.----l 

' 

. 
) 

·~ 
~ 

I 

I 
I 

~) 

~~ 5h-~ 
4s

3 

Fig. 386 : Difference between 
base of sacrum in male and female. * Articular surface on · 

bast of saciwm is rdatin:ly small ;..... 
* Al4tt of sacrum ar.c rdatin:ly long . 

~ 
.articurar 

ala I s•rf•c~ I ala 
lf'l. 1/J 1/3 

Fig. 389: The angle of the greater sciatic 
notch is greater in the female;. the-
pelvic outlet is also greater .in the female. 
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<ZflS~,_CUR.,· 
. ' 

-- axis of pelvis 

Female Male 

·(fVeJ_ 
pelvicinlet Q 0 He.t~r-t -rS~e. 

P'Mcoutl't 0 0 
se .skt;yitA­

~ k.i~) pelvic cavity 

V-Jidt.(ri~ pubicarch (\ 1\ 0..~~ S"'-brwhic. 
C\~) .S111~t'~ic ~ --·cr-( 

;"'uc.t- lAr~e..r cv..t.lu 

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. 

tt ll . . h1 aye ~~Yl.-155 i \j\.Q. IJ • 
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f~is 0 'll-161-t ~~tel- .d.JtfeJ ~ti~ 
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tn .eUtf:+ 9J jiVJ p._ 
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sciatic notches .s--_ Pv.. ~; c crut. 

5 ~·-·j /k c'\(lh~rofoSt~rr·uY' ~ ~(jl.tcjtll.e.. 
l-I:Die.JT) 

d.l<tw.p_,fe!5. 

-~~: . P~~yy_, rJr~": U-L r.ilf/0t tYl~lfjt'" ~ : f:t-L PLI.b/c 
--....._____/ __ ""\ . ~ ~'YY'fL(}~'.) ~ ~ ,.,,.J.M cg ~ J'C71,. c' J.. 

__ _ _ ' "\ \ frcy,.. (Y1. /:vt .'j • . 

/' ',\~Ly-r' lk 0 bSfetn'c~tl Covld (Jiti_r:.. c[<irnd:;;, lr~'h1 

~>: tL....._ BACK "6 u~ fu6t<. srt~'!i 
.. )~'~·t\cr,Ll fn.·l"AaY!f-ar.y ~5 .U~IJ Sft.,_-l't~ Cl'ttt.:.._ 

()' \..9,). f:L·-t.. •I1-1J(A o ("" i t V1 i 4'1..- <:f- h ~ m //t /, "'- J 

t5 lf~ 

~. A·P of · cl.L1 f<llla.. ~twc.~ ~ s ..... l ;'s ~ r"r~.-...t • ..,_.y). 
I 

I 

Axis of hioth c~n~l 

on !let 

Tk biiJG-otJilL ~ tAc .lt~ dJ~n,.!{~ f.;o 

t/;.z y 1 ~t114"~ t/..JLt- ·, C<1~ lx... ., . ., ... uu~ 
r;_~urr 40-.1. fvh·di.lll ~~..· ... ·tinn of tlu· l'l·lvi:-;, :-ihuwin~~ 

tiw pl~ows of th~ inkt and outil'l. Till' tnll' In. ol•~ll'lri,·,oi 
H lJ, ;,nd ditl~nn,J( ffl) nlll.j11J.,;•1h' tli.lllH'lt·r" .an• indil·,alt•tl. 

liH' ;"i' nf the• birth r:~nai. tlt.tl b, liH· I'·''" t.ol..<'ll loy 
lht• f1..·1ul hei"ld in ih p.lS~:l~l' lhrlliiJ!.h IIH..' pt.·Jvk t.<IVil)'. 
rtln t,._. :-c.·cn lc, turn ,11 llw ult.•rov;lgin.ll .IIIJ;Ic•. ~. lillh 

hrml,,u \'l'rll'br.L 

/0 v;v intt~ ~ L.c- h if<.J... d.i:,t<V'I.:~ b<!.:!wa.~, 
t.L... ~~ "6 a~ ;14.6(c.. s(jWtt7f/J· ..;-
.fi-t. S ~ c r il~ p, C"miM -tau .:>~' 14 "'~ 'u ....u.. \.1.\ ~ ~.,,, u., 

....; ca_._, k. . 

~ 
.~ .... ~-~ .... 

I_ . . . ..:,_~.J.c~...c. 
, f ~L- <l·<~""...t K<O\c..~~ r~-= ~.~ru· ... , t..~r-0,1, • • t 

~-~-\.......'-\ . ....,) -~ 
'"'•c':\U. ~ 0•"\\<0\c\1 . "'""'''~ . \ 

• ,~,.\;..t..~\oo(l...t.<i:. '".z.\..·"""" "t"-c:>'G..( '""\...~'"''-f'r 
c~,hw•\... \/1.. 1... "\ 

T. Wlicii ... 

~ 
· tloc sacraf prnttlfllllttt')' cannnl rcrcuchcd /lCr 

r:ugiotrrut, tloc nnlcnopnslcrinr <lilunclcr of the I iull'l is ,.,,._ISid<·tT<It" loc utleqnalc fnr succe~sful 
o >Y-7 pal'l11rilion. Wltl'll this prnnHHtlory eun he 11nl· 

paled, the pelvis i~ rc!:unlcd ns rontrnctcrl. 
, .p_,j I'!..~~: .;a~· 

Mlt! 

~ 

' 

·I' 

F(;Ut[ 

\ 
\ 

Fi;;:rtrr 40-S. The· ~ul'l'.t!l'ic .ln~l~·J!LI.!l<'l•·n,,lf~ i:;_o_c~riYJL!!ghJ..~n~:k~.j,h,lt in the m:~lc L• con,idcr~bly ics..5 (JJ:x.: 
(.{1 de·,.;r~c~). Wh~n th,f_v~w~·-wm 1it thn· • · •t·r~ ,J,u·,.,! ~;,j,. ~>r sid,~ tlo~ "'bpubi,· nnhlc i~ ade<Ju•tc tore<=" 
prnPc:r t.•xtcn:-;iun of tl\l• ft.:l.ll ht.··•d 11ll4.·r it 1 •. p.•~s,·~ trtJ111! 1 t 1 ~Pl'rlun.·. ., . :. : : 



UKINflKY ELAJYDER (U,g) . (/j 

, , URETERS ~!.t,t-~, 

J: The bladder at birth lies in 
"'-tne abdomen and not in the pelvis. 

~NE:CK 

The bladder has : 4 "surfaces", 4 "angles" and 4 "ducts". 

' 
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The relations of the 'sup.surface', 'base' a~d 'neck' are dif/trtn;l~:,th"/;~~~;;t~f;t.@ 1' 
. <l 'f.I "•~: . " \(_/ 

(A) Rtlatloru o£ t~e superior surf act: [ Diffmllt in male~ and females] . • ; '. -

(1) In the male: it is related to coils of tlu ptl11ic colon. and terminal coils of tltt ileWU: · :. · ' 

. (2) In the female: it is related to the uterus but is separated from it by·. the utero-v~lci.f~u~h~:. 
· Tht utero-vesical pouch may contain some coils of inttstint • · , .·. ::" ""' ~ ·t-. · ·. 

' ~-;. :.. .. " r 
•. ) . ;;;p;j . 

Loop of ileum 

Sigmoid 

colon 
~~~-~·· 

• 

Re.latio1t-6 o6 :the. -6upeJti.oJt .6u.tt6a.c.e o6 the b.ladde)t bt ma..te 

ileul" 

Anterior( vesical) 

Re.f.a~on-6 o6 :the .6upVti.oJt .6uJt6ace o6 the b!addeJt in 6ema!e 
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./ 

'nfrrc> lntrral surf am) [Same ;, mal~s nr~d ~~~al~s) :. c ·;. . : ~::·; :-:~}i~r:: 
* In front the sides lie in contact with the rtlrc>puhir pnd c>f fat and the ~'bnrt" pdlc.~~~~~j !.'~·~;!1!,~:;·~: 
* More posteriorly they become related to the obt~rator lrrtmuu muscles. (abov~) ~.na ;~~~~~'.'i'~~~; 

muscles (below).· · ' ., •'·: ~~·:.;· 

Hadder 
:avity 

~~all of 
urinary 
bladder 

--

----·------.- -·-·- ---.. 

CZJ;S~ra,._. · 
'.. -'"':' 

Obturator internus 

~~ .Obturalur fascia 

§ ll\: levator ani 

Superior vesical 
arteries 

• 

Prostate !]land 

·---

I Obturator n. 
~ 11 Umbilical a. l= Obturator a. 

Obturator v. 

l
•t I~- Bladder wall 

levator ani 
---+1~:----

~ Obturator 
internus 

Roztro­
pu.bi.c: 
spa.cf2 t::,e_< .. ~ 

L4Zvcx.\.or Al\.\.. 

Relation.& o6 the .in~vto.la.tvta.l ~.>uJt6ac.e. o6 the bladdvi. 

Figure 17 .3. The side wall of the male pelivs on 
coronal section (diagrammatic). : 

'. I I 
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-~---- : ~-:-:~-~--:-~ ~:._~_-:·~~~·-:-:-:o:~:l 

(B) Rtlations of the "bast" (infero-posterior surfau): [Difftrtnt in males anti fe~ales) ~;~-~: ; - · · 
i_"} I • ~J"\ ' 

(1) In the male: the base of the bladder is reb ted to the anterior surfau of the rutum butther~ttudl' 
:and bbdder :are separ:.tted from c:.tch other by the 2 11asa dtftrtntla_ and the 2 s.~l;i;.rf,tlJ4u ~ 
which lio on the buo oftho bbdd". ~ · • · · · .. '; •11JS, ·:.:; 

(2) In the female: the base of the bladder is reb. ted t~ ~he anterior surface of the 'r~a,titia~\: ; . ., : L.'f.;?f-'lMf.,• 
The vagina separates the bladder (in front) from the rectum (behind) ... ' . ,.. ·- ''.i ,• ' 

Fig. 299: Relations of the sup. surface, 
base and neck of the bladder in the "male", 

' .. • .,~··"' 

---
:· ~~~-

!:/. 

: .. -v,,~ ~··". ~~ . 
I. . ··' I 

j .. -~ ...... ,.. r,'..f•:.o•-1&· ..i 
· Fig. 300: Relations of the sup. surface,iji~lr ·=:•1 ~ 

. · .. ~ ~..and n~ <?~ tJl,e bl~d9e~ ~~~~,~1~~~ 
1 -2 ~ 3-4- 5-6- 7- 8 refer to! different ~!.c{th!,:l 

.I. • - : . ' ' • . I .,._: ... , • ·,I ' . , .. , j'· 'l!t"-M:Jt:l,!,..:.t=• 
~ , . . - • , . - j • """' ,eum , 

'·;,~ .:,fu~t;;.-·,. 

------------------------ Peritoneal covering of 
. ~ ·\ . · .. ~ the upper part of the 

base of the bladder 

Re.l.a.U.orv., o 6 .tlte. ba_~e. 

reter 

St.lfl"'i~ 
\J:t, s i clc. 

Ejaculatory duct 

Prostate gland 

b.la.ddvr. .in male. 

\ ,' 



Umbilicus 

' ~1edian umbilical ligament 
(connects the apex of the 
urinary bladder with the 
umbilicus.lt runs through 
the extraperitoneal fatty 
tissue ) • 

b 
Anterior 
abdominal 
wall 

0$14:>1-C{Afli' 
' 

--· 
The neck of the bladder 
rests on the base of the 
prostate gland and is 

~ continuous with the 
~ uretha. 

Symphysis 
pubis 

Prostate gland 

Hadial puboprostat 
ligament rostatic urethra 

Umbilicus 

Anterior 
abdominal 
liBll 

Apex and nee~ o6 the btaddeA ~n male 

~ledian umbilical ligament. This 
represents the obliterated and 
fibrm~ed urachus(dislal part 
of the allanto-entcric diverticulum. 

'' ~ 

Symphysis 
pubis 

• , r Neck of urinary 
' 

1 
' bladder (continuous 

with the.femele 
urethra 

Hedial ------ remale urethra 
pubovesical 
ligament. 

Apex. and nee!?. o6 the. btaddu .in 6e.ma1e. 

, (C) Relatioftl of the "'neclr": ( Di/ftrtnt in malts and /tmalts} 

(1) In the male: the "neck" of the bladder lies on the prostatt. 

(2) In the female: the bladder "neck" lies dirtctly on tht pelPlc Jcucla. 

Summ11'7 of tht tllfftrent reltatl.fll of,tht ·~tatl4er in males and ~~"r~·ji'Jiilt.l 
... . . . - . 

Male · ' , .•. , · •J·d; · 
Suptrior surfact I coils of intestine ···· · · ·; ": ~ .. ' 

Bue I rectum 

Ntclc · prostate . · 

I 

. i ~ 
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' 
ftrltoneal relatloru of the bladder: 

These relations·.~~ very important to know .. 

(a) In th~ "nnpty~'.bladder: 
··-~------------._ 

Only the '"pmor surfact and the upper 1/J l•ch of the bait are covered by peritoneum and the 
"empty ... blaJdtr lies below the peritoneal floor of the pel11l1. 

' (b) As the bladder "fills" with urine: it becomes larger and starts to rise from the pelvic cavity upwards 
into the abdomen peeling off (stripping) the ptritont14m upwards from the lower part of the ant, abdominal 
wall atul from the side walls of the pelvis. In this case the anterior part of the bladder comes in direct contact 
with the IDwn 1'art of the an~ •. ab4omlnal wall._ 

* This iS an Jmportant fact to remember. 

I; 

. I • • • . • --::. >.·1,: • 

Fig. 302: As the bladder fills it rises from"-·"' 

. ' symphysh 
pelvic cavity and "peels off" the peritoneum upwards.\. 

• · ' '· 1 .. pubis 

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

Perilonit~n~i·:: ·.: 
. reclus ab­
~;·,domin~.; ~.t:•; 

j 'I 
l ...... 

·::·!. 

b ~ 1 ( l'crilonaeunt · ;} $ ';).;; :< · 

J:r~~ 
I • 

~~ ·;~ 

_\. •lf•l' .. 

'. 

Vrsk. 
i!. II scm.i· 

oahs 

r...w Pro· 

,., ... 

state. 

. ~ .. ;·):i~"~ 
,,., 
I 

~~- .304: As the~Yatd~ -=e~.i~;~ of urin~. its j. 303: The empty'bladder lies below the ''""'rlt ... n<><>l 

<Jl" of the pelvis) Notice that the upper 
the seminal vesicle Is "capped" with peritoneum. 

ant. part comes in "direct" contact with the lower part n .II 
o e om nal wal y<1 peritoneum _In betwee'n~ 

. ..J, .. 
fxtrJyuu n'7tecJ. i 11/r'ad U CtfOYI aQ · 
0.. Cd...n~~.J,z i11!o it.,(_ fl. 15 ; n Gt..r.L.<.~ 
db C h r (J)1 ;c ;<.fu,. hen,.. db uY ;~ 
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INTERURETERIC FOLD 

URETER--.l.o 

URETE 
ORifl 

~ 2 L. / TRIGONAL MUSCLE 

~~··-, ~Ji P~'i'IB ~::...., ·· ._.Bftf- ~·CI ~ ... .. .r ......... ic. 

·;e 
Tri~tnnum •n•cu 

i ' ----=- EJACULATORY DUCT 7' UTRICULUS 
J.'o~', URETHRAL CREST 

MEMB. URETHRA __ .. II BULBO-URETHRAL 

BULB '~· GLAND 

The imide (interior) of the urinary bladder: 

* In the "empty" bladder: the main part of the mucous membrane is irrtgularaml thrown into fold$ calle~ 
"rugost". • . 

* When the bladder becomes "full" of urine, this irregularity (rugosity) disappears and the mucous 
membrane becomes smoother. 

* However, the mucous membr;me over an area called the trigone is always $ffiOoth rr,tn in tht rm~oty bladcltr; 
this is btcaust tht mucous nu:111bram: of tlrt trigont is adhtrtnt to tht musclt of tht bladder. 

What is the ... t.rigone"? 

It is -a triangular area in the "iruidt" o£ the bladder which is bouded by the J openings: the 2 urtttrs and 
internal mtatus (opmintt) of tht urrtl1ra. 

* LThe •trlt••c• from the inside corr('sponds to the "••u" of the bladder from the outsid~ 

* Between the openings of the 2 ureters then: is a raised fold of mucous membrane called the inttrurtltric 
----7-riJge (which is produced by a ridge of muscle beneath it). 

* A small rounded elevation calhl 1vula vtSicae lies immediately behind tht opening of tht urethra; it is 
caused by the ~derlying «median obe,. of tht prostat~ ~ 

Clinically important points: 

1. Rtteruion of urint in old ag~: 

* In old age due to senile enlargtmtnt of tilt prostatt, tlrt «median lobe• of tht proslatt becomes tnlargtd: 

this will cause urine to accumulate behind the uvula vesicae and rtttrasion of urine can easily occur in 
old age. 

* A small degree of tnlargtmtnl of tlris rntdian lobt results in a large degree of obstructio'l to tht flou• of 
.urine into the urethra. · 

2. Cydoscopy: 

The inside of the urinary bladder can be ~cen and examined by an instrument called the cysto$Ctlpt: 

(a) You can see the three openings of the bladder: 2 ureter$ and inltmal urethral mtatus. 

(b) In the· empty bladder the distance hctwcen the openings of the 2 ureters is one inch but when the 
· bladder is 4isteraJe4 the 2 ureters become 2 inches apart. 
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Figure 17 .5. A coronal section of the pelvis to show the genitourinary organs from behind. 

I 
·~auospinous l1g. / 

'Sa<rolubcrous Jig. J 

Figure 17.6. The side wall of the lesser pelvis divided 
into upper and lower (anterior and posterior) parts by 
the obturator nerve 
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1. MALE URETHRA 

Definition 

Male urethra is a membranous .canal for the 1 
external discharge of urine and ~(llinalfluid. 1 

Length and Shape 
It is 18-20 em long. In the flaccid state of· 

penis, the long axis of urethra shows two 
curvatures, and therefore is 8-shaped. In the 
erect state :>f penis, the distal curve is obliterat­
ed, and it becomes J-shaped. 

Navleular •• • J 
· fossa-~,~-

" Glans ~:enls J 

Urinary ~ladd• 

.--'---.. 

. ... 
Spongy (penRe) part of ur.clml 

Fie. 325 Left ~ew or a sqi.ttal seCtiOn throOp the . 
male urethra showiDa ita Yllrioua parts.· . ' 

Extent ancl ~tlon 

It extends from the in~ urethral orifice i 
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 ~ muscle, and th~ ~ 
spongiosum penis. 't 

Bulbourethral 
gland •• _ 

Sphincte'J-·r'~ 
urethrae """-

' oerineal membrane .J 

Bulb of penis_,' 

Corpus spongiosum 
penis-·-

Gla"$ oenls _. -" .· 

.... 
0 n,. -- Opentngs of urethral glands 
.t~ end lacunae 

~---"'''"H 
Fig. 326 Anterior view of the male urethra straightened 

and cut open. 

@ 

'qgLtot-<lltc,. 
• 



Parts of Urethra 

A. Prostatic part passes through the prostate. 
B. Membranous part is surrounded by 

sphincter urethrae. · · 

C. Spongy part passes through the bulb and 
corpus spongiosuni of penis. 

A. Prostatic Part of Urethra (Fig. 322 B). . 

Length. 3 em. I 
Course. It begins at th~ internal urethral · 

orifice and runs vertically downwards through 
the anterior part of prostate. . · ! 

Size. It is the~est an<[jlrostJiiatagm ~. 
of male urethra, being Wiaest m e m1 e 
narrowest below where it joins the membranous 
urethra. 

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

Features. The posterior wall (floor) of pro­
static urethra presents: (I) urethral crest.(veru 
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 ~rifi.ce 
there are openings of the ejaculatory duets. (3) 
Pro:static sinuses are two vertical grooves 
situated one on each side of the crest. Each 
sinus presents about 20-30 openings of the 
pr-ostatic glands. · 

Prostatic uiricle is a blind sac, about 6 mm 
lpnJ which · lies withiil the prostate. . It is 

·. · ' ted upwards and backwards between the 
· .. · · an and posterior lobes of the., prostate. It 

Urethral crest 

Prostatic 
sinus 

Features. {I) Membranous urethra is sur­
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. 

C. Spongy (Penile) Part of Urethra 
Length. About I 5 em. 

~ 
Course. The fixed part of penile urethra runs 

forwards and upwards in the bulb of pen1s. It 
bends downwards in front of the lower part of 
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 1 
dilated : (a) at its commencement, to form the : 
intrabulbar fossa on the floor and side;;; and 
(b) within the glans penis, to form the navicular. 
(terminal) fossa on the roof and sides. External ' 
urethral orifice is the narrowest part of male 

1 

urethra. It forms a sagittal slit about 6 mm! 
long, and is bound on each side by a small! 
labium. ' : 

On transvus~ section, the lumen is a trans- i 
verse opening, ~xcept for the external urethral

1 

-orifice which is vertical. i 
Features. {I) Ducts of bulbourethral glands\ 

.open in the fixed part of penile urethra about 
2.5 em 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,~ there 

ll dfices of the 
prostatic glands 

,-....( I I Colliculus seminalis 

Opening of ejaculatory duct 
of the right side 

Opening of ej~culatory 
duct of the left side 

of the prostatic 
utricle 

Po.6teJr..i.oJt wall. o6 plto.6.t.a;U.c. uJte.tlvt.a.. 

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

B. Membranous part of Urethra 
Length. 1.5 - 2 em. 

Course. It [runs downwards and slightly 1 

forwards through the ~ urethrae. 
and pierces the perineal membrane about 2.5 
em below and behind the pubic symphysis. 

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

On transverse section. it is star-shaped (stel­
late). 

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 
urethtal glands. 

.,:; . / ' ' . j' , •• ,», ('' ·.rlr 

@ 
A 

~-~ .. 
' 
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A 8 
I i,.;ure 5.2. Fol<•y c.1tlwtcr in-.·rtion. A, l'<•ni' i' ll!'ld st1.1ight upw.ml to providP the straightcq couN• oi th<• urethr.1 th.ll will .1llow thP Fol<•y 
.11 "''' to till' urin.1ry hl.1dd<•r. 8, An.uwni< ,,I rl'l.llionship oi thl' iem.ll<· un•thr.1. With th<' hip' ahduct<'<l. ,1 ~-:lov!'cl h.md 'Pr<·.•cb the l.:thia to 
''''"'"' till· llfl'tha. Tlw othl'r h.mcl '"''"'"''' the olfl',l .uul ill,l'rh till' luhri(,l!Pd Cdtlll'tl'r. 

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. 



'! ~ !.,.· ·.• 

PENIS c?Jil 6?ij 
Cross Section uo.)~r~·-d 

Superficial Dorsal Vein ~ 
Deep Dorsal Vein 

Nerve /- • 0 b G • . ~ Dorsal Artery 

Skin -.!ii\Wli:~ZJ- ~" 
Superficial Fascia 

Tunica Albuginea i·? ;· ·-:,~:· ,_:1~ ·-~(:. (· · t : , • Deep Artery 

~~· ·,~-~·~-~~I:_J~~jr_{!t{i t '-:~ .
1 _'J 

Corpus Cavernosum · · · 
(spongy erectile tissue) 

Corpus Sponglosum - iiiJiiiiiiY I 
(spongy erectile tissue) ~· .,c~.:.'/ I 

Tunica Albuginea I 
,,..n~~/ / / 

Spongy Urethra/ / 

Urinary Bladder i 

Coronal Section .~ •. · / 
(Skin removed) Prostate Gland i 

Bulbourethral Gland ~ ~ Urogenital Diaphragm 
(Cowper's Gland) ~- _ AI 

~ AliT -Bulb of Penis 

Crus of Penis 

"a. Spongy Urethra 

corpora cavernosa =-- - (Cavernous Urethra) 

Cqrpus Spongiosum 

Corona of Glans Penis 
Glans Penis------

Urethral Orifice 
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Ureter-------\~ 

Venous plexus~ ~.t.J\1 tl\ UYl ,' ctt.f. e_s 
w,U'\ \J trttbt~ 
VtiiOU!> flex'{> 

. \ t 
~ U-G diaphragm ((l ' ' ~""'"' ~~~- ~·~--'- n ?nrSI.tte ~~ 

Glans penis 
Tail or 
epididymis 

Tunica albuginia 
FIGURE 19-2. The major male reproductive organs viewed from behind. The vas, se· 
minal vesicles, and the structures surrounding the uretlira 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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Testicular ~uctus deferens 
(vas deferens) 

·The. rn.uJt c.oMt.i..tue.Jt.t6 o6 the. c.Md Me.: 
1- Vuctuh de.6e.Ae.n~. 

~ 11 Testicular artery 

2- Tv..t.i.c.ulM a..!6Jtom a.bd. a.oJtta). 
3- Pqmpini6o~m pte.~~ o6 vein-~~ which 

coUe.c.u into tit e. tv..t.i.cu!M v. 
The. ~t. tv... v. e.nd-6 in tlte.' .i.v.c.. 
The. U. tv... v. e.nd-6 in the. U. 
~e.na..f v. 

3- A. o6 va.-6 de.6e.Ae.Mlb~ta.nch o6 ~n6-
vv..ica! a.. l 

~- Cte.ll_l'l:6te.Aic. a..!b~ta.nc.lt o6 in6. 'tf•jttluic 
"118 L .. (a..). 1 PaJI1)iniform plexus 

1- Ge.nita! b~a.nc.h o6 genito6e.mo~ta.! n. 
l.6upp.Uv., the c.Jtema.-6te.A I . 

of veins 

8- Lympha.t.i.c.-& o6 te.6w cmd epididymi-6 
!dJta.in into the. a.OJtt.i.c. lymph nod 

9- A de.Me. p!e.x~ o6 .6ympa..thet.i.c. 
6ibe.A-6. 

/.la..Ut Col]-6t.i.tutn.t4 o6 .tht -6p«ma..Uc. c.oJtd 

~ Uioinguin61 nerv~ 

• 

E.ternal sper!"atte lascu{!) 

! lnttrnal apetmaHc fasc•a 

~ <D 

...... _ Tes!ic.&.•l•t arte•y, 
Jymp.athtnc pluua 
a"d pemplni(or., 
IM•J.US 

Cr•master:n~•::~: __ . _. ~ 
Vas deterens, 

pempm•fcrm olex.,. ar.d lymph61it:1 

Fig. 159 Diagram or a traru.vcrti~ section or the 
spermatic cord. 

Coveriogs or spermatic cord. From within 
outwards these are as follows: (I) Internal 
spermatic fascia, derived from fascia tran~­
vcrsa!is; it covers the cord in its whole ell.tent, 
(2) Cr<'masteric fascia is made ur of cremaster 
muse!~ loop~ <..onncctcd together by areolar 
tissut>. It is derived from the i'lt~rnal oblique 
and transversu~ abdominis r.IU5ch:.;, anJ there· 

1

, 
fore covers 1 he cord below the level <~f these 
muscle;. (3) E.xli'rnal spumaric j.rscit.I, derivc:d 
from external oblique· a~neurosi~. covers the , 
cord below the superficial mguinal ring. ' 
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~ 
Mediastinum testis 

Straight seminiferouusq---,f1~f.l~~~~ 
lubules(tubuli recti 
or vasa recta) 

@ 
, ., ~onnective tinue 
" - septa 

1"'4.1) 
. • I 

>-1<'/t/'".lttf • - . -"·- .,, 
Tunica albuginea 
(capsule of testis) 

Seminiferoua tubulea 
(1 to 3 in each lobule) 

T..ta.MvVt.&e. .&e.c..Uon .in the. tuti.& 

- E11C.h .lobu.le. o& tlte. tuti.& con..ta..bt4 u.&uaUJj two I J -.5 I .umW,Uou..6 
tubu.lu.Eac.h tubu.le. .V.. about 2 &e.e..t o..t 60 bn • .in le.ttQth;tutd ~ 

· h.i.ghhj co.Ue.d. 
- Nta..t the. me.d.UU.t.Utu.m .tu.t.v.. the. tubule..& o & e.a.c.lt lobule. un.i.U .into 

a .&~a..ight tubu.le.. The. .&~a..i.gh.t tJJ.bulu ltJJ.bu.U .ue.U o..t vcu4 ..ttet41 
e.ntu the.. me.d.UU.t.inum .to &o.tm e1 ne.two..tk o& ectnClUeu.U eaU.td tht 
..tUI!. tu.t.v.. . 

Efferent ductules 
(vasa efferentia) 

- F..tom tlte. uppu pa..tt o& tlte. .tete .te..&fu,abou.t 15-20 ~ho..tt dueU MUL. 
- Thue. a-te. the. e.Hue.nt duetu.tu o..t vMCl tUe...ttnt.ia.. Thut UI\Ut .in 

the. he.Cld o& e.p.i.cl.i.dym.v.. .into Cl .1.-Utg.le. duet wh-ieh .i.6 tht e4ll4l 0.\ tht 
duet o6 e.p.UU.dym.iA. 

- The. duct o& e.p.i.d.i.dljm.v.. .U about 20 &e.e..t 0.\ 6 rntte...t-4 .in ltllgth. J.t u 
h.i.gh.lrj c.o.Ue.d on U.&e.l&, &o..tm.Utg th.U oblong ma.u bth.ind .tht tut.c:.4. 
Ju lel..tgt uppe.,t pa..tt .u c.aU.e.d the. htctd. Ju m.i.ddlt pa.tt .u uUid 
tht body.Ju .telpu.ing .towU end .i.6 c.aU.e.d U.U o6 tp~.(41M.4.Tht 
cfuc,.tU.6 o..t vM dt&ue.M a..t.Uu &xom tht tClU. o' tp.UU.diJIIIU. 
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-·-1ESTIS MD EPIDIDYMIS /@ 
,t 

Ductus ·deferens ~ 

, II Head of epididymis ~j-~t 
' t 

Efferent ductules 

\ II Body of epididymis 

Testis 

I J II Tail of epididymis 

Ductus deferens 

- No:Uc.e. tha.t the. e.p.i.d.i.dym.U., Uu on the. pM.tvr..i.oJr. boJr.dvr. o6 the. .t.Ju.,.t.J/.;. 
The. va.-6 011. duc..tu.6 de.6eAe.tV.. QA.U.,v., 6Jr.om the. .taJ...l o6 the. e.p.i.d.i.dym-U,, 
a.nd a..6c.e.rtd.6 on the. pM.tvr..i.o..t bOlldeA o 6 the. t.ufu me.d.i.a.l t.o the. 
e.p.i.d.i.dym.U., . 

Posterior 

Medial + Lateral 

Anterior 

Epididymis 

Sinus of epididymis 

Testis 

Visceral layer of 
tunica vaginalis 

Parietal layer of 
tunica vaginalis 

T!r.a.n.6Ve.Jl.6e. .6e.c.:Uon .6hvw.i.rtg the. Jr.e..e.a.t.i..on-6 o6 the. .tu.t.JA, 

e.p.i.d.i.dym.U., and duc..tu.6 de.6eAe.M t.o the. .tu.n.i.c.a. va.g.<na.t.i...6 

- No:Uc.e. :tha.t the. 6Jr.on.t and .6-idu o6 the. t.uw Me. c.ovvr.e.d by the. 
v.WC.vr.a..l layvr. o6 .tu.n.i.c.a. va.g~. 

- No:Uc.e. tha.t the. .tu.n.i.c.a. va.g.i.rta.t.U., .U., .i..rtva.g.i.rta..te.d .ia.teAa.l.J.Jj be.twe.e.n 
the. t.ufu and the. e.p.i.d.i.dym-U,. Th.U., .i.rtva.g.i.rta.Uon .U., c.a..l.le.d the. 
.6.&tu.6 0 6 e.p.i.d.idym.0.; • 

- Notic.e. :tha.t the. va.-6 oJr. duc..tu.6 de.6eAe.l'l-6 .U. me.d.i.a.l t.o the. e.p.i.d.i.dym.U.,. 
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fig. 32. (I) Indirect inguinal hernia and (2) direct inguinal 
hernia. Note that neck of indirect inguinal hernia lie; lateral 
to inferior epigaJtric artery, and neck of dit·ect inguinal hernia 
lin medial to inferior epigaJtric ariel)'. 

neck of hernia 
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RGURE 19-3. A lateral view 
of the lower end of the male 
genital and urinary tracts. The 
corpus spongiosum has been 
separated from the two corpora 
cavemosa. A seminal vesicle is 
retracted to show the junction 
with the vas to form an ejacula­
tory duct. 
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Prostate 

De6nition 

the paraure-

Shape, Size aad Weight 

It resembles an inverted cone, measuring 
about 4 em transversely at the base (width), 
3 em vertically Oength), and 2 em anteroposte­
tiorly (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 (middle) and 
two lateraL 

A. Apex 

Apex is directed downwards, and rests on 

Anterior lobo 

~~ I I 
I I ! c:::J.i~- _____ Proatatk: urethrl 

1 I 1 I I 
1 : _ _ -Lalerol lobo 
I I 
I I 1 _______ ~ -Posterior lobe 
I ' I o 

Slc.:h' on 

Isthmus 
(a fibro-muscular 
band connecting the 
rt. and lt. lobes in 
front of the urethra 

;' 
_....-' ~4-ot-CU~c,· 

' @J @ Me~ian umbilical ligament 

I r- Peritoneum .. 

I 

® Pe<lneal body 

le•~lor ani 

L..-..-..:\~l4~- 8ulbourothral gland 

I 
ooe 

lnttabulbat fosSl of urethra 

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 urogenit~l 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 vesical and prostatic 
plexuses. 
Hedian lobe 

(-w.ot~ j,..fMMt ~> 

b // Ejaculatory 
_,.,, 5 5 - duct 

A':~ Fusion 
the right and 
posteriorly 

between 
left lobes 

~~~Q<1e.n,-\j 
· (j) -r ~ -t'\J f;t..;. clr1 fer,·a 

1 ..J-'1 {fl~· • 

j;~1 es t~ ~t"''!lt.cr ill'lt 

(j) A...., Md db s ph,., ciu 
Lobu o6 .the. plto.&-t.a.te. gla.nd Urti'-'r"'~ c\(ciN'J mt..,.,(,.t,.,_ 

cw \ArLH'r~ 
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61 ~ S!.f·· fa:su '~ c.JO ltr C\j· d;.,~ 
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C. Surfaces 

(i>Anterior surface is narrow and convex from 
Side to side. It lies 2 em 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 oy the urethra. 

(1;) Posterior surface is triangular in shape, being 
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 ~ane b?' the 
ejaculatory duct.(It is 4 em from t e anusJ and 
can be easil a! ted on digital examination 
through the rectum .• 

@J;;jerolateral surfaces are related to the ante­
rior fibres of levator ani (levator prostatae), 
separated by a plexus of veins embedded in its 
sheath. 

D. Lobes 

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 'I 
behind the upper part of urethra and in front 
of the ejaculatory ducts, just below the neck of 
the bladder. It produces an elevation in the 
lower part of the trigone of bladder, known as 
uvula vesicae. It contains much of glandular 
tissue and is the common site for an adenoma. 

Lateral lobes lie one on each side of the 
urethra. It contains enough of glandular tissue 
which may form an adenoma in old age. 
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~woY~ 
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I r--: ,.; ... \ E. cule:~tory duct 
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Figure 17.24~,Posterior relations of the bladder. 
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Prostate II .1 1 

·- ·®' 
Prostatic \ \'"\ \ "\} \ ~' '''~ 111 j' • f Verumontanum urethra.,~<40 7:f«'t' ;C. '"{ /. (colliculus seminalis) 

Membranous 
urethra 1·. it ~'-!..,~-~· 

~~ ' 

Middle lobe 

Adenoma 111 J;"\7' · .. It" c 

(nod u1 t.VL. ) 

\.~pup-P-as ia 

Compressed 

i 
'It~'\ t=· ·, lHH Verumontanum 

l
rostate forms 

5'tA1f}tC· ~sule ~W 

\ 
Capsule' remains 
after enucleation 

Fig. 88. The surgical anatomy of 
prostatectomy. (a) The normal 
prostate in vertical section. (b) A 
prostatic adenoma (benign 
hypertrophy) compresses the normal 
prostatic tissue into a fitlse capsule ... ·.~ '· ~ l'. r,. 
(c) 'Prostatectomy' removes the 
adenoma but leaves the capsule. 

Capsules of Prostate 
A. True capsule. It lies deep 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-

( _ S U.r~ c....Q CAf'~ .J~ I I 

(b) 

l '. Bed of prostate 

..--·~ ( ... 1 Torn edge of urethra 

~·011 '\.. / l Verumontanum 

(cl 

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

Structures within the Prostate 
(I) 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 crcsL (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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bladder wall 

pouch of stagnant urine 

sphincter vesicae 
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Figure 7-17 Sagittal section of a prostate that had undergone benign enlargement of the median 
lobe. Note the bladder pouch filled with stagnant urine behind the prostate. 
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