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Figure 17.2 
(a) A longitudinal section of a ktdney: (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 fo llowing features. 

A. Two poles. ( I) Upper pole is broau because 
it is compressed by the suprarenal gland· and 
(2) the lower pole is pointed. ' 

B. Two borders. (I) Lateral border is convex; 
and (2) the mcdi3l border is concave wit h hilus 
in the middle. ' 1" 

C. Two surfaces. ( 1) Anterior surface is irre
gular; and (2) posterior surface is fla t. However, 
the anterior and posterior aspects of the kid ney 
arc identified by the arrangement of struct ur~s 
in the hilus. From ~eforc backwarJs these arc 
the renal vein, renal artery and tne rcn ;Jl nclvis. ---- ...___ ~~ 

( fldvi l o/ Utcfet) 

~/)_ {Jf Tra:1~pyloric.planeJp~sscs through the upper I * :~art o. the hilus of nghl k id ney, and through 
ule lower part of the h ilus of the left. 

Fig. 271 Locat ion of the kidneys. 

~leads in to the renal sinus within the 
kr ney. It contains: (a ranc es of the renal 
artery; (b) trib~taries. of th.e _renal vein; and (c) 
the renal Pelvls whrch dtvrdes above into 2-3 
major calices, a nd these in their turn divide into 
7-13 minor calices. Each minor calyx (G. kalyx 
. .cup of a flower) ends into an expansion which 
xs llldented by 1-~ renal papillae, and is perfora
ted by. the collectrng tub ules which open on the 
sumn~z t of the renal papillae. The renal papillae 
arc rupple-like projections from . the wall of t h~ 
renal s.mus, and represent the apices of the renal 
pyram tds. 
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Inte rnal to the re nal capsule, wh ich is readily stri pped off, th~~of 
the kidney forms a com p etc periphera llaye r anaextends, in paces , 
medially to reach the rena l sinus. These extensio ns of cortex , the renal 
columns, are separated from one anot her by the .!£Ral..P.Y!~f!lid_s,_ ~~ich 
constitute the medulla . Each pyramid has it s base placecfagalnsTffi'e""corti'Cal 
l~ojecting into the sinus as a re nal papi lla (Fig. 17-5). 

On the ave rage, each kidney contains ten re nal pyramids, one or mo re 
of which empties into o ne of nine mino r ca lices . The minor calices unite to 
form two or occasiona lly three major ca lices, the confluence of which forms 
the rena l pe lvis, or the supe rio r dilated portion of the ureter. The medull a 
has a more striated appearance tha n the cortex and is deeper red in color. 
The cortex is granular and has a pale red colo r. T his 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 
?f the kidney (even to the extent of having part of the major 
calyces extra-renal) ~may be almost buried in the renal hilum. 
All gradations exist between these extremes. If a calculus is 
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 th e 
renal parenchyma- pyelo lithotomy 
difficult. 
(b) The pelvis protrudes generously
pyelolithotomy easy. 
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Fig. 273 Transverse section through the lumbar 
region showing the capsules of kidney. 
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Hepatic 
flexure ___ ____:\---l~~1 

Lower pole----+-+-c~ 
(r. kidney) 

A. Anterior surface. Right kidney IS ::elated 

anteriorly to: (I) right suprarenal gland; (2) 
liver; (3) second part of Juodcnum; (4) hepatic 
flexure of colon; and (5) small intestine. Out of 
these the hepatic and intestinal surfaces arc 
covered by peritoneum. The left kidney is rela
tcJ to: (I) left suprarenal gland; (2) spleen; (3) 
sto mach; (4) pancreas; (5) splenic vessels· (6) 
~p!en ic 11cxur_e and dcsceptling colon; and (7) 
.JC)\Intlnl. Out of these !he gastric, splenic and~ 
jCJUnal surfaces arc covered by peritoneum. 
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The ~idney is often approached ( \ 
surgically from behind and it is \ 
im~ortant not to enter the pleural /'"'/ 
cavity. a" 

D 

F ig. 5.49 Arterial segments of the left kidney. A shows branches of the renal artery; B, C and D indicate the ~egments as 
seen from the front, the lateral side and the back respectively. The posterior division of the an ery supplies the posterior 
segment and the anterior division supplies the other four. There may be variations in the pauern 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 l li tre per minute. They leave the 
abdominal aorta at right angle;, and lie behind the 
pancreas and renal viens. 

Based on its b lood supply, each kidney possesses five 
segments . In the region of the hilum the a rtery typically 
g ives rise to an ante rior and a posterior div ision ( Fig. 
5.491\). T he posterior division supplies the posterior 
segment, while the an terior division gives branches 1hat 
supply the apical, upper, middle and lower segments 
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6 .1 3 . Axial computed tomograph of the upper abd omen at the level II 

of the T 12 vertebra, from below ~ _ 
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6.1 5 . A xial computed tomograph of the uppe r abdomen at the level of 
the L I vertebra. from below 
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Ureters 

Definition 

Ureters are a pair of narrow, thick-walled 1 

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

Position ( fetro{JVI;-t<me.J. ~ \ I 
They lie\beneath the peritoneum) closely ! 

applied to the posterior abdominal wall in upper 
part, and to the lateral pelvic wall in the lower 
part. 
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Aorla > ... Major <:3llcos 

ID. , l ....... Ren~l pelvis 

.......... Ureter 

External i1iac .........-~'1 
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Fig. 279 The location of ureters on the posterior 
abdominal and lateral pelvic walls. 

Dimensions 

Each ureter is about 25 em (10 in.) long, of 
which the upper half (5 in.) lies in abdomen, 
and the lower half (5 in.) in pelvis. It measures 
at;>out 3 mm in diameter, but it is slightly cons-
t~Icte4 at t~+C?e places (vide infra).· . ·. · . •. ' .. . . . 
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Fig. 280 General course of ureter in the pelvis. 

Normal Constrictions 

Ureter is slightly constricted at three places: 
. (l) at the pelvi-urctcral junction; (2) at the brim 

of the lesser pelvis; and (3) at its passage 
through the bladder wall. 
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4 fn searching for a ureteric ston~ on a plain radiograph of the 
abdomen, one must imagine the course of the ureter in relation 

~ 

t~ ( ig. 84). It lies along the tips 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 ca theter in situ. 

Fig. 84. Drawing from an 
intravenous pyelogram to show 
the relationship of the ureters to 
the bony landmarks. 
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~ ,...J' Pain referred from the. k-idney_ and extreme upper end of the ureter is 

I 
normally felt on the back near the costovertebral angle. Pain from the 

---,?-~ middle and distal parts of the urete_r usually is referred to the lower quadrant 
·- of the_ abdominal wall, genita l areas, or even the inne r aspect of the thigh. 
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f.\HRANGEivHn OF THE PELVIC VISCEi{A IN f1illE 

Anterior 
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- Re.me.rnbvr. that. the. uppeA .:th-Utd o6 .the. Jte.c..:tum -0., c.oveAe.d by peA-U.one.um on 
.the. 6Jton.:t and ~~de.~;wh~le. .the. rn~ddle. ~ c.ove.Jr.e.d by pe.Jr.-U.one.urn only ~n 
6Jton.:t. The. toweA t.h-Vtd o6 the. Jte.c..:tum hM no peA-U.one.at c.oveA~ng . 

- Re.6te.c.uon o6 pe.Jr.~.:tone.um oc.c.UJt~ 6Jr.om .the. 6Jton.:t o6 .the. Jte.c.:tum a;t .the. jun
c..:t~on o6 ~u m~dd.f.e. and .f.oweA .:th-Vtd~ on .to .the. uppeA paA.:t o6 the. bv.,e. o6 
UJt~naJI.y btaddvr. , 6 o1z.m-tng the. Jr.e.c..:tove.~-tc.at pouc.h. 

- Re.me.mbeA .tha.:t .the. UJr.~fla!z.Y b.f.adde.Jr. ~n mate. ~ c.ove.Jr.e.d by pe.Jr.~tone.um on 
-tu ~upe.Jr.~OJt ~UJt 6ac.e. and up peA paA.:t o 6 ~u po~.:teA~OJt ~UJt 6ac.e. l bMe. o 6 
.the. btaddeA J • 

- Only .the. Up Olt. uppvr e.nd o6 .the. ~e.m-tnai ve.~~c.le. ~ c.ove./r.e.d by peA-t.:tone.wn . 

- The. pJr.M.:ta.:t gland aJ'l.d anal c.anat have. no peA-U.one.ai c.ove.Jr.~ng . 



flRRANGEf'ENT a= Tf-E PELVIC VISCERA IN FEi·W _ _E 

Ulero - ve s ical pouch 
(vesico-uterin pouch) 
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~~ Anal cana l 
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- The. Jte.c.tum hM ;...<.m-i..f.aJt pe..~t.<.:to .. ne.a.l cove..~t.tng-6 M -i.tt male. . 

@ 

- Re.6R.e.c:t.<.on o6 pe.Jt.<.tone.um occM-6 6Jtom .the. 6Jton:t o6 .the. !te.c.twn 0-t. .the. 
junction. o6 .i..:t4 m.<.dd.l'.e. and R.owe..~t ;th,{_/[d-6 on. .to :the. uppe..lt pa.!t:t o6 .the. 
pM:te..~t.<.o!t wal.e o6 vag-ina, 6 OJtm.tng :the. !te.c.tovag.<.n.a.l pouch { Doug.ta.-6 pouch ) . 

- Tl1 e. pe.Jt.<.:tone.wtt cove.Jt-6 :the. back o6 :the. ce..~tv.<.x , body and 6undl.U> o6 :the. 
u:te.Jtct-6. The.n. , .the. pe..~t-<..ton.e.um cove.Jt-6 .the. ·6.~ton.:t o6 .the. 6undu-6 and body 
on.f.t; .Re. 6.te.c.:t.i..on o6 pe..~t-i..ton.e.um ·OC.C.M-6 6!tom :the. 6Jton.t o6 :the. u.te.!tu-6 0-t. 
:the. junc.t.<.on. o6 .the. body and ce..~t v.<.x onto .the. .6ttpe.Jt.tO!t -6M6a.ce. o6 :the. 
M.tnaJtlj bR.a.ddvr. , 6 OJtm.i..ng .the. u:te.Jtove.-6-<.cal ( ve-6.i..cou.te..~t.i..n e. ) pouch . 

- 7 1'1 6 e.ma-fe. , :the. C.t!l..i..11Mij b eadde.!t .06 COVe.Jte.d by pe.Jt.i...tone.um onR.y OYI. .t.t-6 
/su pe.Jt .tOJt -6tUL 6 ace . 

- Tlte uppvr. 6ou!t:th o6 :tlte po.6.te.!t.tol!. wa.l.f o6 vag.i..na .W c.ove..~te.d by 
pe.!t.<..tone.um o6 th e. !t e.ctovag .i..n.a.e. O.lt DottgR.M pouch. 

- Tlte. ana .. e cana.e fta.J.> vto paJt.i.lone a..f'. covVt.i..rrg . 

-·· ' 



• The bony pelvis (=Basi11) 

Gemral 

(A) Construction: 

* .The pelvis consists of the 2 (rigl11 &- left) hip bones, the sacrum and the coccyx .•• bound together by d~ 
and strong (ligaments). · ' ' . • ' ' : . . '.·' 

* IJI!IJind: caGh hip bone articulates with d1e upper 3 pieces of the sacmm at the sacrolllac joitttl while 
J • • '. f ~ ' .• 

in frtlllt : the 2 hip bones articulate with each other at the symphysis pubis. · : ; . . :·:· , · i 1 

l·' 

(B) Position: 

* In the living bod y : the pc/11iJ iJ tilted forwards in such a way th:H: (a) the ant. sup. iliac spints ••• 
(b) the upptr border of the symphysis pubis lie on the same ccmmal plane. · . 

1 

• • • ' • '' '·· ! 
' ' 

* To place the pdvis in this position, hold it against a wall in such a way that the ant. sup. iliac spines and the lop of 

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

* In the living body: the plarre of tlu it1ltt of the pelvis malus a11 angle of about 60 dgrus with' tht'laorizo• 
plane drawn through the pubic crests and so the posterior surfaus of tlu· bodies ~f the p11bic botttJ.loolt 
« upwar~s tlra~1 backwards" ; this position helps the pubi~ b~nes to sust~i" .. tl~~ _do~u~ards. ·prtsS,Urt_ ?f. 
abdormnal v1scera · · · · ·d · -; ~.r! -LI ' !I ' 1 .• . ; f . . ..• . , ,. 
------------- ! ' , ii) · J i .·~·~ 1 (: ;·-

(C) The "irrlet" of the pelvis: : 1' i · 
aud the divisio11 of tire pelvic cavity i11to "true" pelvis aud "false" pelvis: ·: ' ;·, ~ . ' .. . .. , , . , 

* The "inlet" of the pelvis (pelvic brirn) is the boundary line which. divide; the pelvic· 'avity: ini 
"false" pelvis (above the pelvic inlet) and a "trut" prlvis (below it); in the sa~~ time it is ~~risidered' 
boundary line between the " abdominal" and "pelvic" cavities. . .. .. ' . ' ' 1

':::· ~.~· . r.r !·;:_ 
• I ~ . I. . • . • . .. ... • i , , . 

~-~· 
' 

_____ ... ___ , __ 

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

I 
[}__ _________ _ 

b3" 
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: Measurement of the pelvic "outlet". 

· · Pelvis; seen from above 

(E) The ' ccoutleb of the pelvis : 

TrnnSvt"\S< J.~·lH"dcr ( \1Jidest 

Jit)l')\tter ( p,~ a~ 

p~,, "lb u~ tn , .... ) 
J ~(YO - <-fi~c o.~tqw: 

do, •"t t" -u~ Ji o- j'c.t ~; c -e~"'; ·'~ ' t' J 

3 
A _ f' (l'\r'\f€.ro _ pcSttlf;.tt) Jll\."'~dcr ~~..~ 

- -/J,...t.. Sr1lrRf Pr c•rV'C~qrj iiv {L, -HJ' "b 
Uv.- sir"ft1i;!:. /''tJ. 6,·s 

.. 
* The antero-posterior dint~rctcr of the outlet (5 . inches) is greater than the tr~~vene dinmtlrr 

(4 inches) . ' 

(F) Measurements of the "inlet", "mid-cavity" and "outlet"' of rile true pelvis: 

These measurements can be easily remembered as follows (in inches)·: : :, 
I : • ,' 

A ntercl-J'Ostcrior Oblique Trausverst 

Inlet 4 4 111 5 ' 

Mid-pelvis 4 111 4 111 . :. 4 111 

Outlet 5 4 111 ·'' . .., .... , . 
' .. ,. 

l
,l ' ' J I t ,• ~ • 

. J . 
Dimuerers of the <dulet": ii '· 

(a) The A-P dinmerer is measured from the aacral promontory to the top of tltt symphysia pubia. 

(b) The oblique dinmctrr i ~ mc ;~ sured from . the sacro-iliac joint to the ilio-pectineal (i/i(l-p11bil) 
eminence of the opposite side. 

(c) The trans.,tru din11retcr is measured at the widest part of tilt brim. of tlu pt/11iS (which is behind the 
centre). 

Diameters of tire ((outlet»: 

(a) The A-P diameter is measured from the lowtr wd of tilt symphysis pubis to the tip of tltt coccyx. 

* /'I. B. Tl1e ltllf?tlr of this dimr~rter dcpeuds mai11/y 011 tl1e dcgrtt of moblllty of rllt sacro-coctyt«•l Joint. · 

(b) The tra"svtrse dimuetcr is taken behind tht ischial tuberositiei. 



* The bouudarits of the "iultt" of the pel vis arc : 

(a) The promo11tory and the a11t. border of tire nln (tf tire sacrum .. . .. . . behind .' .· 

(b) The ar:mate or i/i(t -putiuealli11e (which extends from the ala of the sacrum. to th b' be 1 )~! 
each s1dc ....... and , . . . .. e pu 1ctu rc e . • . ; • ; I I ~ . ~ 'I 

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

T he post. '/,of the il io-pectineal line is formed by the il ium the an! 1
/ 1 is fo rmed by th b. . h 1 , · . T · 

1 
( . . . ' · e pu IS • a roug e evauon caUcd 1 

1 Jo-pectmu = 1ho-pub1c) eminence marks the site of the union of the ant a d · · ' ' · ·: . n post. puu. . ~ 

* The transverse diameter of t1 1 · · 1 ( 1 · 1 · · · . ' . . 
d

. . . . 1e pc VIC m et w 11c 1 IS S mches) IS greater th:an its antero-posteri 
rameter (wh1ch 1s 4 mchcs). · · · · .. · 'L 

1 . ' 
I 

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

The ~civic surfaces of the snm1111 and coccyx ....... L•ehirrd. 
Tla e umer mrface of tire pubis, isdrirmr a11d a small part of tire i/irrm . . . 

... 

fig . .'Il-l The pelvis m ajor (false pe lviS) ancl the pclv1c b n m 

/-) t ~ reftv· , c IN L.~ T ~ I.Lc 
- ----fY() nSI/fAS'e.. LlittO'\dtA- ('5 irH.~-,) v.> 

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

·-- --·--- ----

COT UUtA -{j'-<\ II\ tL~ A- ? ( rl t'\ t ~0 -
fcs f(-t; ... '\..) J_·,,u~~ ( 4- ;,eN) 

-·-· - ---·-·. (D) The pelvic «cavity)) : 
* .The cavity of the pelvis is a curved clnal with a slrallow a11terior wall and a much deeper po1ttrior tvall. 

* The curvature of tire pelflic cavity depe11ds 011 tire curvature of tilt ucrum (which differs in malrs and 

females). 
The typical malt sacrum shows a gradual curvt which afftcts all it5 5 segmmts to tlrt same dtgrtt. . . 
The typical female sacrum looks as if it has been ,tnt sharply at the lcvd of the Jrd 111~r.J •ttmt"t and 

i!> flat both above aud below this berrd. · 1. ' · '· · 



·---w· 
There :uc@)nrost important fea tures to look for in trying to know the ux of a pelvis . 

/ ·· T he dearee of the Jdpubic '"'tit. 

2 . T he "ai:u" of tlrt lfcttdulurn :~nd the "distance" from tilt nutduiHm to tlrr 1fm1hfli1 ,.,,;,_ 

3 . The relative Jizt of the on I •rticul111r Jurf•a on the h1111t of the sacrum to the ll.u of t.'rr "'"of 
s:~.crum. ('/,- 1h- •;, in rn :d c :tnd 1/J- 1/1- 'IJ in fcnulc) 

'-/· T he "!izt" and the "lutglt" nf rhe lrr111trr scitttic notch. 

j :0 I 

: . .. ,.' 

1---~-·--------

* Acct:~bulum is rcbrivcly large * Acct:~bulum is rclltin·ly small 

c. Hip joint witlrh ~1 ~urab<41Nift is -1ual "' 

rltr tlislarut from irs 

.o. wiJtll ~ .lltt.U...I~No , il ... rlldll 

F riot tlimw•r from 111 

... ~· , •• ~, .. ,.w.. _,_ -rzl• '" q,:,JIIt7~;, "!'.~· 

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

-_.. Articular surface on . 
bast of sacncm is rdatin:ly small ..... 
* Alnt of sacrum ,trt' rdativcly long. 

11rticular 
ala surj11ct ala 

I / 3 1 /3 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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..._ axis of pelvis 

Female Male 

'C5VcJ_ ~ o 1-le..t~r-t -~.i\.fe. pelvic in let "------" 
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.sk.e--v-t v.. ~ ~ 
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~~) .SV1'bp~; ( ~ . I . ate and axis of th e pe lv is. Some of the ma in Figure 6·4 Pelvic inlet, pelvic outlet. d lagonla CO~J_uga re 'also shown. 
differences between the female and the ma e pe VIS 
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in te4-+ 9/ JIVJ A_ 
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~ud ),1ryer oULlu ~ -r:t-t.. rn._/v6., 
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fi,<;,urr 40-J. 1\k.li.ll> ~n·ti11 11 .,( lin- t••·l~i~. ~h11wi11t: 
llw 1''""..:~ of th.: inkl ·""' t>ttlkl. Till'' '"'' (I I. t>l"h·lrll \ tl 
(( l), ami tli.t~nn.tl (/ ll n>t>jttg.li<' di.ttll<' l<-r' ..,,. ""'" .th·•l. 
'llw ,1\i~ nf thl· birth ,·.ttt.tl . th. tl i~. l iH· l'·•lh l.<\..<'11 lty 
tlw f..:l~l h l·.,d in it ~ p .> s~.lf;l' lhn>llf,h llw pc·l\'ic· c.tvi l)'. 
\' ;'ltl l'l' ~l·t.:n tn turn ,l t t1h· ull'fO\'l1}~in.,l .111 }~ 1·· · S. li{th 

hu11l•.~r \'\·rkl •r.L. 
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~Je\. db 
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0 
,y~ parturition. \\'hen this prtllnllnlory cun he 11nl· 

paled, the pelv is is re~urdcd ns cont.rnct~~· 
. J'_,}l~;~ 
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•: The bladder at birth lies in 
.... the abdomen and not in the pelvis. The bladder has : 4 "surfaces", 4 "angles" and 4 "ducts" . 

ft..._ Ur,' n~ y~ ll~tdder ls ~ . peJ. vic CJY.J.·1o ;,_,. tJ-... ,
1
J vJA 

b uJ:- C\t b i r1.a -tL..._ u_' 6, "'> C]f\ ~ (:, J O"v\; >'1. ,J <1Yj rl 11 I -A. s ,' 1/JY"' 
~ ~; l.-. "f e_ 81 J_i e.J ""' ~ e ')( h c"t I)Q r I hrne ·'-! -n· s.s ~ db ti'I.L 
0\V\.f-e.f~ (."( c) bJ<MA.~ A~ WtL11. ~ rs::J ~ 6-ft-_ ~efl.r te-..9.. fdv;_s 
~r..~es CUr\o~ . -t'O ,Jf6'1AJ ~ ~I~Jder -tv SinK drf'k.J,., lts 

C t\_v 1 hj ~ 1 V\ ~ A J uJ.,t. ~ f\ f\ ~ t-CY\'V\ j db -tL~ U , ~ 
d<-f""'j ' -q, s itVVt< ex k,t ""' W W t- . ik v, ew..p f 'j "" 

CcY\ fl r1 ueJ CIT fvJ1 db ltn ~ f5Y di S+~J.e) 

¥or -n.,4_ €AYoft:f {)__, £ 4 @) s:t,1W' J @ t.r;/,H 'bf (/) 9-~~J 
~ lk@ SvW~Mt. ~H~ f)~ S1A..(e-r;rr Surfr1ce) d.... il/\.fe_ro.f,tferr..J.. 

>v. r f, K< ~ 'if ,, " i "Pe~ o fo f1 e ri o~ stAr ~•lc e <<Y b ;u~ rz+- 2:_.
1
d, db 

~ 4 SV1.rf.1c~s ),.._A/) OL ·fti,1~v.J~r o~·Vl~ 
~ T k 4 AYl.jles db -tL.;_ {J_,1dder ~ 

~) O...rd e ri <I'f A ~e.. --7 tAfQ..X. cf6 ~/,1JJ€A.. ·-7 i ~->. frcVt f 
b) ;(\~e.n·uy ~ ~ Nectc d(:, 1',_ ~ WM 
c) ~ Posf~ro .-s~e..r(u'( A~.es ~ b.ei-ti ttd <>1- r1 bove 

-> Tt~ + JtAus db -f:kL u_ .&. 0\11..(_ ~ ;<__ Urefe.rs 
~ U f<!fitr~ 

"- \.AfiLch~s 



The relations of the 'sup.surface', 'base' a~d 'neck' are dif/<r<nt/~0~~£~<~<~ ·@' 
' . ~ (A) Relatlom of t~e superior surfau: (Dif/mft in malt~ and /tmalts] , 

' - , 
(1) In the male: it is related to coils of tltt ptl11lc colon and terminal coils of tht Ileum, • 0 

0 0 ; 0 ° 0 

(2) In the female: it is related to the uterus but is separated from it by·othe utero-veileafP<>u~b~00 
0 

Tht uttro-vtsical po1uh may contain somt coils of inttstint . o· :

0 

0 

"'

0

- o 1° : 

0 

Loop of ileum 

Loup of ileu~m 

. 

Sigmoid 

colon 

Anterior(ves ical) 

~ i ::.A;nr 0 



. . -~-; · - .. ,., 

Rtlatiorrs of rhe s"idts (itrfrrCl latmrl mrfam) [Same ;, malts a11d frmaln J: !· .. i . :;-,it'::,' 
* In front the sidrs lie in contacr wirh the rrtrl'pulrir pad Cl/ fat and the ~'bnrr" pubic .b!'n~~ ~ !-R') ;-;. - ~ 

' tr. l ' ~ • • l I * More posteriorly they become related to the obt~rator inttrnus muscles . (abov~) .
1
ana , ~~11.~1~f~ · ~nl : 

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

\hl.ll of 
urinary 
bladder 

---· Super ior vesical 
arteries 

, 

- -----·-· 

Obturator internus 

JW.._ __ Obturnl.or fascia 

Levato r ani 

Prostate CJland 

--- __ .. - - ·-

t.~rr\.a.1. i.t i.ac 
.· o..a'l'\.d.V. 

'h"-~Uffl,~--Umb il i c a 1 a . 

•ti'l~-- Obturator n. 

Um.b\.'l.i.co.t o:. 

II l adde r 
cavity 

Obturator a. 
l.r-f-f"i~--

Obturator v . 

-lt_..-N:___--H~--- B 1 adder w a 11 

Levator ani 

~---- Obturator 
internus 

R~tro
pubi.c 
s pa.c~ --r:-~~n~ 

, I l • 

Obturator 
\ 'r',.,a. a'l'\.d -..e 

i ' 

Fi 17 3 The side wall ol the male pelivs on gure . · , 
coronal section (diagrammatic). : 

I I I 



.... i · ·· ---·--· : - .. :·- ··;·':-.~~~ 
(B) Rdadoru of the .. bau" (infero-postrrior surfau).: [D;fjtr~nt ~·~-m~lt~ ~-~d-x~altsJ t~-:: . . · ,. 

q .. <. ' JI . ·' 

(1) In the male: the base o f the bladder is rebted to the anttrior surfau of tht rutum ~~t.~e;~c~m · 
:and bbdder :are separated from each othe'r by the 2 va1a lltftutttla and the 2 •.t.r;rtlJUI .. ,t'U4u 1 

which lie on the base of the bbdder. ' · • ' · 'i .· ·•· 

~ ,·.tf 

. , ~ ·' . ' .:VIJ;)~rau •. • 
(2) In the female: the base of the bladder is related to the anttrior surfact o/tht vatittll.'-;•.:. ,- -~ 

The v:agin:a separates the bladder (in front) from the rectum (behind) .. ~ . ,.. . · .. ~ ' ' 

. · .. i 
i : . i . 

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

----Pe ritoneal covering of 
the upper parl of the 
base of the bladder 

. . ·-~·-~· 

Duc tus( vas) 
deferens ,.,· ,.~ , .. • 

., .. ·. 

Ejaculatory duct 



Umbilicus 
.)J 

I 

.,_ __ ~1elJian umbilical ligament 
(connects the apex of the 
urina r y bladder with the 
umbilicus .I t r uns through 
the extraper itoneal fatty 
tissue ). 

,:~ 
~ 

Anterior 
abdominal 
wall 

Symphysis 
pubis 

Madia l puboprostati 
ligament 

- -·-·---·-./._ , _ 

The neck o f the b l adder 
res ts on the base of the 
prostate gland and is 
continuous with t he 

..\.-,~>'?.,.--- u re the. 

6fl·- - Prostate gland 

Prostatic urethra 

Ape.x a.n.d ne.ck o6 the. bl.addVt -<.n male. 

Umbilicus 

Anterior 
nbdomina l 
1~all 

Symphysis 
pubis 

t~edial 

~ledian umbilica.l ligament. This 
r ep r esents the obliterated and 
fibrosed urachus (dis tal part 
of the allanto-entcr i c diverti culum. 

urinary bl adder 

---+.,_....,.. .... Neck of urinary 
bladder(continuous 
with the femal e 
urethra 

/~~--- Femal e urethra 
pubovesical 
ligament . 

Ape.x a.n.d ne.ck o6 the. bl.addVt .in 6e.male. 

(C) Rtlatioru of the "ruck": (Different in males and females] 

(1) In the male: the "neck" of the bl:aQder lies on the prostate. 

(2) In the female : the bladder " neck" lies dimtly on tl1e ptlvlc faJda. 

Summary of the different rtlatioru of,the bladder in malt• and J~malt•~ ·~!ft:·~i'~ ~:;l:! ;~ .. !'! i' 
• • • 1 ,· s ~ ~n~rf• ·j ilu f;·· · - • ' ' ' \ ,' ' ' ~ :,! \, ~ -: • I• 

Male .,1 , · · . 

Suptrior surfau co ils of intestine 

BaJt rectum 

Ntek prostate 

. \ 

";J ' , . 1 

., ; .. I •• , l r'l . ·I· . ·~ , 
i \jil;<ijl' f.:~t: I : i ' !~ :· ' vag na . ,,. , ., ,., .. 1 .I . . ,, 

',. : 1 ~ : t l I : . • 

; I - ·_, I :~ .,, :; . ••. 
directly o11 pelvic luaa r · ~· ;.:· :-,. : l 

' '•"' i ~:!J,;If· t · • 1 t '' 

·.1·"'·" 



I 
lr 

!' 
I 

ftritontal relatloru of the bladder: 

These relations ·are very important to know. 

(a} In th~ "mapty".bladder : 
---....... -........ 

I: 

Only the 1Nptrlor surfau and the upper '/, Inch of the bau arc covered by perit~neum and the 
"empty••. bladdtr lies below the peritoneal floor of the ptl11i1. 

(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 peritontl4m upwards from tht lower part of the ant, abdominal 

. wall arul from the side walls of the pelvis. In this case the anterior part of the bladder comes in direct contact 
·. with the ltJwtt p11rt of the an~ . . abdominal wall._ 

. *This is an Jmportant fact to remember . 

... ·····-

. · l 
Fig. 302: As the bladder fills it rises from'\.. .u 

urllthra. 
! ~ymphysh . 

pelvic cavity and "peels off" the peritoneum upwards. \ 
•· ~ · 1 pubi' · . 

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

,. .. .,....--- l'erilonarum ,•:! · : • 1 , • I · . ' . ··.· 
: rec1u1 ab-

i ·: ttornini• : ·· I:~ ~ 
; ' .. , 

···' 

.,:. :r-! 
. ;·i ·' .'. 
ui ~t~'~ 

I , 

:·1 ~ ·; ., · 

\~ : ' lfq ~ 

' . 

. ' 
ExcantlO· rectove~icalis 

; l· 

... ,·, 

v~sic. 
~--:itt- st:nli· 

nalis 

. ' . .. ,. 

( I . . 8\ I 

~~. 304 : As the~tfaddet become~ f·u;;· of urin~. its 
,. 

). 303 : The empty bladder lies below the ·~rltoneal l 
ol" of the pelvis; Notice that the upper en ·HI)'" 
the seminal vesicle Is "capped" with peritoneum. 

!. 

ant. part comes in "direct" contact with the lower part c{ /1 

.o t e a . om nal wal ~~ peritoneum in betweeh~ 

~>ltr&yu; n<?te,J ..j., i 0 /Yod u c/J·(ty\· cf6 
CA.. Ct1..r1;~.dr2 i;(lv ~ rJ. . g ; "' ~s. 
db C h r (J)1 ;c t<-f'0J.1 h ~ db U¥ ;tN<.. 



INTERURETERIC FOLD 

URETER 

URETERAL 
0 Rl fl C E -i------t:-'"r-_, 

·:t 
Tri,~;nnutn \' Cucu 

PROSTATE /.&l~l!!..-~--==----EJACULATORY DUCT 
--=---=..c:--'tr.l~ UTRICULUS 

PROSTATIC URETHRA 

MEMB. URETHRA 

BULB--------------~ 

!r'n:-T-------URETHRAL CREST 

~~------BULBO-URETHRAL 

GLAND 

The insUlt (interior) of the urinary bladder: 

... 

* In the "empty" bladder: the main part o f the mucous membrane is irregular auJ thrown into folds callc~ 
"n1gose". • 

* When the bladder become~ "fr~ll" o f urine, this irregularity (rugosity) disappea rs and t.he mucous 
membrane becomes smoother. 

* However, the mucous membrane over an area called the trigone is always smooth rrmr in tlu rmvty hi adder; 
tlais i.t buause the mucous mwrbr11rrc <1/ tire trigone is adlurmt to the nwsde of the bladder. 

What is the 16trigone"? 

It is a triangular area in the "imide" of the bladder which is bouded by the 3 openings: the 2 uretm .1nd 
internal meatus (opening) o tlae urrtlrra. 

* The •trltt,IU from the inside corr<'spond~ to the "bau" of the bladder from the outside. 

* Dctween the openings of the 2 ureters there is a raised fold of mucous membrane called the interureteric 
-?ridge (which is produced by a rid~e o f muscle beneath it). 

* A small rounded elevation olkd ~lies immediately behind tlae opening of tire urethra; it is 
caused by the ~erlying ((median lobe» of tlu prostat~ ~ 

Cliflically important poiuts: 

1. Rttetuion of urine in old age: 

* In old age due to senile enlarRt'mrnt 1•/ tlrt' prostate, tire ''median lobe" of tlu prostatr becomes mlarged : 

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

* A small degree of errlargement of tlris media11 lobe results in a large degree of obstnutio., to the flou• of 
uri11e into the urethra. · 

2. Cy1to1copy: 

The inside of the urinary bladder Clll br seen and examined by an instrument call ed the cystoscope: 

(a) You can see the three openings o f the bladder : 2 ureters and internal urtthral meatus. 

(b) In the empty bladder the dist;~ ncc between the openings of the 2 ureters is one inch but when the 
bladder is distended the 2 ureters become 2 inches apart. 
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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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I. MALE URETHRA 

Definition 

Male urethra is a membranous canal for the \ 
external discharge of urine and ~;e{llinal fluid. 

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 S-shaped. In the 
erect state :>f penis, the distal curve is obliterat
ed, and it becomes J-shaped. 

I 

Navicular ; - "' ., 
fossa- ··\:-

" Glans ~>enis J 

· ---Prostatic: utricle 

~ .. ;:f_ - Prostatic parq ~ 
.. - Membranous par~; 

,- -Perineal body 

' /L-Sphincter urethrae 
--" : \. - lntrabul~r fossa 

Bulb of penis ooe 

Spongy (penile) part of urethra 

Fig. 325 Left view of a sagittal section through the 
male urethra showing its various parts. · 

Extent and Location 
It extends from the internal urethral 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 urethrae muscle, and the corpus 
spongiosum penis. ' 

Prostate ___ _ t --- - -prostatic part of urethra 
- ,--7 -- Urelhral crest 

B ulbourethral -'""::-:-l.- -[Openongs of prostatic utricle 
Oland --~ ~ flanked by openings of 

$phr ncter]- - ~'· A__ e)aculalory ducts on the 
urelhrae ....___ r colltculus seminalis 

I . , \ ' 

oer.n~~~~:7:'ean~: ~, :: ·(~, '-~-- ~:;b;;::~:o~:~~h~~~u~~~~~a 
::...._-_ Spongy part of urethra 

~I 
Cor pus spongrosum • I :>--- Openongs of urethral glands 

"""-- f_l .· oM"'"~' 

.... , .... ._ - I~ . b~- - Navicular !ossa 

F ig. 326 An terior view of the ma le urethra straightened 
and cut open. 



Parts o[ 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 spongiosum of penis. 

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

Length. 3 em. 

On transverse section, it is semilunar in shape, 
with its convexity directed forwar<f:s. 

Features. The posterior wall (floor) of pro
static urethra presents: (l) 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 orifice 
there are openings of the ejaculatory ducts. (3) 
Pro~tatic sinuses are two vertical grooves 
situated one on each side of the crest. Each 
sinus presents about 20-30 openings of the 
prostatic glands. 

Prostatic utricle is a hlind sac, about 6 mm 
lonJ which lies within the prostate. It is 

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

Urethral crest 

Prostatic 
s inus 

Opening of ejaculatory duel 
o f the right s ide 

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 j 

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-sh~ped (stel-
late). 

Features. (l) 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 15 em. 
Course. The fixed part of penile urethra runs 

forwards and upwards in the bulh of peots. It 
bends downwards in front uf the lower part of 
pubic symphysis to continue as the_free part ?f 
penile urethra in the corpus spongwsum pems. 
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 li mm in the body of penis. It is 
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 s1des. External 
urethral orifice is the narrowest part of male 
urethra. It forms a sagittal slit about 6 mm I 
long, and is bound on each, side by a small 
labium. 

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

Features. (1) 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 
prostat ic glands 

Coll iculus seminal i s 

Opening of ej~culatory 
duct of the left side 

Orifice of the p rostatic 
utricle 

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 
ureth1 al glands. 

s~h,.)-.: r 

\ 
I 
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Figure 5.3. The Foley catheter is withdrawn until the balloon seats 
itsel f against the ou1flow 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 is 
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 u of a 
s~bstantial c<;>llection of smoot muse e fibres":\ 
Wtth a COP.stderable a mtx ure e astic anct' 
collagenous fibres. Its role in micturition has 
become controversial. ~ \ 

PENIS 
Cross Section 

Superficial Dorsal Vein -------_, 

Deep Dorsal Vein --:,:;;~~--~~~ ......... 

Skin--

Superficial Fascia -----=,..... 

Tunica Albuginea ---=--3 

Corpus Cavernosum -----=;::-=:: ~~~ 
(spongy erectile tissue) 

corpus Spongiosum--~~=~;S!J!i 
(spongy erectile tissue) 

Tunica Albuginea 

Spongy Urethra 

Coronal Section 
(Skin removed) 

Bulbourethral Gland----~~~ 
(Cowper's Gland) 

Glans Penis-------

:=---- Urogenital Diaphragm 

•---;;;;~- Bulb of Penis 

-=~;;------ Spongy Urethra 
(Cavernous Urethra) 

Urethral Orifice 

I 
I 

I 
I 
I 



Glans penis 

Vas 

Tail of 
epididymis 

~ \ 

Venous plexus~ . ~UYll cU€..S 
Wd:~ \1 ure.br~ 
ve.nou~ f1ex4> 

I I .. 

Lobules of head 
of epididymis 

Efferent 
dr~.;~~il"?h=s::'ductule 

~""--~,---Rete 

Tunica albuginia 
FIGURE 19-2. The major male reproductive organs viewed from behind. The vas, se
minal vesicles, and the structures surrounding the uretma 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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Tes ticul ar ~----~uc tus deferens 
(vas deferens ) 

·The. ma-in c.oMti.tue.n.t-6 o 6 .tlte. co ltd au : 
. 1- Vuc.tuA de.6e.~t.e.M. 

2- T IU>Uc.ulalt. a. ( 61t om abd . a01t..t.a l . 
3- Pqmpin~6olt.m ple.xUA o6 ve.~M wh~c.h 

coUe.c..t-6 .&t.to tlte. .tiU>tic.ulalt. v. 
The. lt..t. .tiU>. v. e.nd-6 .&t .tlte. ~. v. c.. 
The. .U. .tiU>. v. e.nd-6 .&t .tit e. .U. 
lt.e.nal v. 

3- A. o6 va-6 de.6e.~t. e.M(blt.anc.h o6 i n6. 
VIU>ic.al a . l 

~ - Clt.e.mM.te.lt.~c a.lb~tanc.lt o6 in6 . ¥iqti.S~ri< 
':tilt ..... a..). .; .------ Pampiniform p lexus 

1- Ge.ni.t.al blt.a.nc.h o6 ge.nito6e.molt.al n. 
l.6uppUIU> .tlte. Clt.e.ma.6te.lt.). 

of ve ins 

8- Lympha.Uc.-6 o6 tiU>.ti-6 and e.pid~dym~ 
ldlt.a..&t .&t.to .tlte. a011.tic. .fljmph nod 

9- A de.Me. ple.xUA o6 .6ympa.tlte.tic. 
6ibe.lt..6. 

£atern11 sperma t•c lucl~ 

Cremaaleuc faac1e ! lnltrnal apetmatic lasc•a 

(!) : ' (!) 

~ allolnou•"•' nery~ 

' 
Cremasl•fiC ••uelt . -....-"----

and nerve ·• · · - ' 
Vas defer•"~· 

lestie\..'lar l tlt"'y. 
lympatt-e t•< olu us 
and pempln•lor ,.., 
p leJ.US 

pamp~t'tlform ole~u• .,..d lymphatic:~: 

Fig. 159 Diagram o r a tran.ver•e &cction of the: 
apcrmat ic cord. 

Coverings of spermatic cord. From within 
outwards these are as follows: (I) Internal 
SJ)I.!rmatic fascia. derived from fa sc ia tram
versa !is; it covers the cord in its whole e:~.te nt, 
(2) Cremasteric fuscia is made up of cremaster 
muscle loop~ <.onncctctl l llgc thcr by areolar 
tissue. It is derived fro m the i 'l t ~ rnal obliqu:: 
a nd t ranwersu~ abtlominis mu~dc~. and t here· 
fore covers t he cord belo w t he level cf thc~e 
nttlscle~. (3) £)(/I' mill spnmuric [drda, ...tenv.:d 
from external obl;quc a PQneurosts. co~·er~ the 
cord below the ~uperficial mguinal ring. 

r-~ . 
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~ 
Medias tinum testis 

Straight sem~n~fer·oU:s~~~~~lS:~ 
lubules (tubuli 
or vasa recta) 

Tunica albuginea 
(capsule of testis) 

,..--';" /) 
, I 

Lobules of the testis 
(200 to 300 in number) 

Seminiferous tubulea 
(1 to 3 in each lobule) 

T~a.MvVt-6e. -6e.ction .in :the. tuw 

- Each lobule. o6 .tlze. te.-6W con..ta..iM U-6ua.Ulj two Il-l J 4tm.i.n.i,t-toU-6 
.tubule.-6.Each tubule. .i-6 about Z 6e.e.t o..t 60 em . .in l.e.ngth;and ~ 
h.igltl.y co.U.e.d. 

- Neall the. me.d.itwtinum .tv..t.i-6 :the. tubulu o6 e.ac.h lobule. unUe. ~ 
a -6.tlt.a.iglt.t tubule.. The. -6.tlt.a.ight .tubul.e.-6 I tubuLi. .uc.ti M vu4 .uc.ta J 
e.n.te...t .tlze. me.d.iMtinum to 6o..tm a ne..two-tll o6 c.ana.Uc.uU c.aUe.d tht 
-tete. te.-6W. 

Efferent ductules 
(vasa efferentia) 

._ ___ u,,c;tus deferens 
(vas deferens) 

- F1tom .tlze. uppe...t pallt o6 ~e.te. te.-6W,about !5-ZO 4holtt duc.u 4/t~e . 
- The.-6e. aile :the. e.66e.~te.nt duc..tule.-6 o.t vua e.66e..te.ntia .Thue. unUe. .in 

.tlze. head o6 e.p.id.idym.i-6 .into a .4-ingte. duct wh.ic.h .i-4 :the. can4l o.t :the. 
duc.t o6 e.p.i.d.i.dym.i-4. 

- The. duct o6 e.p.id.idym.i-4 i4 about 20 6e.e.t olt 6 me.te..t4 .in te.ngth.lt ~ 
h.ighiy coiled on .i.t-6e.t6,6o..tming :t.h.i-4 oblong ma44 be.h.i.nd tht t~ti4 . 
1 u lall ge. uppe...t pallt -<A caUe.d :the. he. ad . 1 U m.iddte. pa..tt ~ c.a.Utd 
:the. body .1 u tape...t.i.ng towe-t end .<4 c.a.Ue.d ta.U o6 e.p.i.d.idvm.U. Tht 
duc..tM o..t vM de.6e.~te.M all.i4U 6Jt·om :the. tail o& e.p.id.idym~. 



-·-TESTIS MD EP IDIDYMIS 

t 
Ductus deferens ~ 

Efferent ductules H f 
.d.d . t.//)..)~raw.t 

-~--H--' ead o ep1 1 ym1s -~Y':-1 

Testis 

Ductus deferens 

- No tic. e. tha.;t the. e.p i.d i.dtj m.W t.i.U 0 1t the. pM.teJr. .i.. OJt b Ol!.d eJr. 0 6 the. :t.R/.,:t.U:, • 
The. vcv., M duc..t.u.-6 de.6eJr.e.M aJt.Wu 6Jtom the. :t.a.JJ.. o6 the. e.p.i..di.dym.W, 
and cv.,c.e.nd-6 on the. pMteJr..i..O.Il bO.I!.deJr. o 6 the. tu:UA me.d.i.a.i. to the. 
e.p.i..di.dym.W . 

Posterior 

Medial + Lateral 

Anterior 

Epididymis 

Sinus of epididymis 

Testis 

Visceral layer of 
tunica vaginalis 

Parietal layer of 
tunica vaginalis 

T.llan-6veJr.-6e. -6e.c.tion. -6how.i..n.g the. Jte..e.a.t.i..orv., o6 the. tuti-6, 

e.pi.di.dym.W a.nd duc..t.u.-6 de.6eJr.e.M to the. .twUc.a vag.<..n.a.LW 

- Notic.e. tha.;t the. 6Jton.t a.nd -6idu o6 the. tuti-6 aJte. c.oveJr.e.d by the. 
v.<..-6c.eJr.a.£. .latjeJr. o6 tun..<..c.a vag.i..n.a..e..<..-6 . 

- Notic.e. tha.;t the. tun..<..c.a vag.i..n.al.W .<..-6 .<..nvag.i..na.;te.d .fateJr.a.U.y be.twe.e.n 
the. t uti-6 a.nd the. e.p.<..d.<..dym-W . Th.<..-6 .<..n.vag.<..n.a.;t.<..on .<..-6 c.aU.e.d the. 
-6 .UUV.. o 6 e. p.<..d.<..dy m.W • 

Notic.e. tha.;t the. vcv., Ol!. duc..t.u.-6 de.6eJr.e.M .U., me.d.i.a.i. to the. e.pi.d.<..dym.W . 
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~ Skin 
Dartos muscle ~/ 

Membranous layer .~ 
of sup. fasc ia 

Ext. spermatic 
fascia 
Cremaster m. ,q";?,t ) 
& fascia 

Internal 
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neck of hernia 

artery 

deep. inguinal 

inferi or epigastric artery 

deep inguinal ring 

2. 

Fig. 32. (I) Indirect ing11inal hemia and (2) direct inguinal 
hernia. Note that neck of indirect inguinal hernia lies lateral 
to inferior epigaJiric artery, and neck of direct inguinal hernia 
lies medial to inferior ejJigastric artery. 

superficial ing uinal ring 

neck of herni a 

conjoi nt tendon 



'j) uc-tvts 'bderens (V<ls defereM) @ 
is a_ fA/ciC- wn..ife/1 ">'Vt(..t.SC~c)r ftA b~ vJ.ft;c~ fr,-Jns. 'flA.its 

srerl'\lliH 02oc1 jf-6YV! -<?fidr'{jm;s 'tto i)-...JL (froStl1 h'c Urefhrl.. 

ti.JL V/lcufla.far_y dl-ld:- . ff /e.efs u-r).-- _t·f<::e 
"YUl..rrou.J )U.JAIIefl -e_ X-'Cfjlf- ell: tf....L_ fervu..;~~ 

( Tt- .:<> /~ /ttc t..e s - 4-:; c_.,_ ~ ~-vt..J) 

FIGURE 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 
cavernosa. A seminal vesicle is 
retracted to show the junction 
with the vas to form an ejacula
tory duct. 
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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. It is conical and firm, and 
lies below the nee the urinar bladder, 
surroun to t e co 

tg. . Its firmness is due to t e 
fibromuscular stroma in which 
glandular acini are embedded. 

In females, it is represented by the paraure
thral glands (of Skene). 

Shape, Size and Weight 

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

Gross Features 

Prostate has: (A) an apex directed down
wards; (B) a base, (C) fou r 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 lobe 

.:~ I I 
l ~: ___ ___ Prostatic urethra 

! : \ i : _ -y _Lateral lobe 

f : _ __ _ _ _ Posterior lobe 

' 

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

... 
' ---' ./ 

Med}an umbilical ligament 

® 
Proste:tic 

venous ple~:us 
I 

' 
Levator ani 

' lntrabulbar fossa of urethra 

Fig. 321 Relations o f the prostate gland. {A) Sagittal 
section through the male pelvic organs. (B) 
Cownal 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 vesical and prostatic 
plexuses. 

H dian lobe 

< <lt 1 /J> ""'oH· , ..... r(\+t~t ~ 

·+--- Ejaculatory 
du c t 

/~~~-------Fusion between 
righ t and left lobes 

posteriorly 

Lobe~ o6 the pko~tate gland 



C. Surf~ces 
(i)Anterior surface is narrow and convex from 
stde 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. 

G;J. 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 Denoovilliers. Near its 
upper border (in the depression) it is pierced 
on each side of the median plane b~ the 
ejaculatory duct.flt is 4 em from the anus,, and 
can be easily palpated on digital examination 
through the rectum.. ~ 

@];;jero/ateral 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 

The ~ and the e ·aculatory 
traverse~state and divide t m o o e • 
which represent the five groups of epithelial 
buds ofits 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 1 

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 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 tobe.r lie one on each side of the 
urethra. It contains enough of glandular tissue 
which may form an adenoma in old age. 

® Opening of prostatic utricle 
r 

~!7: ~--Urethral crest 
Lattraf { : 0 •l ______ j __ Proslatic sin1.1s 

lo!>e - --- L - ..!' •1 J 

\j 0 r--- ~- -~r.~::~~o~: duct 

0 0 ]>- __ .• . Openinos of 
0 •j - / prostalic ducts 
0 ov 1n tha SinUS 

Scm.;.tn.a.t. · ~ '. · Ur<Zter-
vesicLe : t :i . <Vas) Due 

t ~ \ I ~ , 

Pr-ost a ti.c 
fas:ci.a 

\ fY\<2rY\.branous 
ur<2th.ro 

Figure 17.2~- :Posterior relations o f lhe bladder. 
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Prostate 

Prostatic 
urethra 

Membranous 
urethra 

Middle lobe 

Adenoma 

l? 

Q'lod ulNt- } 
t'j perpf-ii.S ia.. 

Compressed 
J.rostate forms 

5'u rg 1• c. ~sule 

Fig. 88. The surgical anatomy of 
prostatectomy. (a) The normal 
p rostate in vertical section. (b) A 
prostatic adenoma (ben ign 
hypertrophy) compresses the normal - n 
prostatic tissue into a ~tl capsu le . .. t..\i\..cpq.v 
(c) 'Prostatectomy' removes the 0 
adenoma but leaves the capsule. 

Capsules of Prostate 

A. True capsule. It lies deep to the false 
cap_sule, and is formed by condensation of the 
penpheral part of the gland. It is fibromuscular 
m structure and is continuous with the stroma 
of the gland. It contains no venous plexu s. 

B. False capsule. It lies outer to the true 
capsul_e and _is ~erived from the pelvic fascia. 
Ant_en?riY 1t IS continuous with the pubopro
static ltgaments. On each side, the prostatic 
yenous plexus is_ embedded in it. Posteriorly it 
IS a~ascular, and 1s formed by the rectovesical 
fasc1a of Denonvilliers. This is derived from 
the_ lower, obliterated part of rectovesical pouch 
whtch s_eparated prostate from rectum during 
foetal ltfe. Its origin is indicated by the central 
plane of cleavage. Others believe that rectovesi-

C . S u.r ~ c...Q Cil.f!. vl{ I I 

' 
I 

' 

® 
Verumontanum 
(colliculus seminalis) 

CZ!JS~ 
(a) f-qllt., ' 

Verumontanum 

(b) 

(c) 

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

Structures within the Prostate 

(l) 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 

• 

! .. 



enlarged medtan lobe of prostate 
bladder wall 

pouch of stagnant urine 

sphincter vesicae 

ejaculatory duct 

posterior lobe 

urethra 

Fiyure 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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