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®Size:12cmlong, 6 cm
wide and 3 cm thickness

* Site : they are
retroperitoneal organs,
lying on the upper part of
posterior abdominal wall
opposite the last thoracic
and upper 3 lumber
vertebrae . Sl sl




‘ Liver
Spleen

12th Rib

LEFT Kidney




Right kidney is 0.5 inch lower than Left:

Its upper end reaches the 11" intercostal
space while the left kidney reaches the 11t

rib.

Its lower end is 1.5 inches from the iliac crest,
while that of the left kidney is 2 inches from
the iliac crest.



® The long axis of
each kidney is
directed
downwards &
laterally, so that
the upper poles of
the 2 kidneys are
closer to the
median plane than
their lower poles.
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Surface anatomy of the kidney

On the back of the patient draw the following
lines :

2 vertical lines : 1 inch & 3 inches apart from
the median plane

2 horizontal lines : at the level of T11 & L 3
spines

The center of the hilum lies opposite the lower
border of L1 spine (in transpyloric plane) & 2
inch from median plane.



Morris parallelogram

Morris —
parallelogram

K

L1\

Horizontal line

= at the level of spine of T11

Morris
parallelogram

> | Horizontal line

9cm

at the level of spine of L3



General Features

The kidney is reddish brown bean-shaped organ
having :
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General Features

The kidney is reddish brown bean-shaped organ
having :

2

Borders
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2 Ends
L ——
Upper end : broader | |
& 1 inch from median %
plane U@

Lower end : rounded

/

& 2 inch from median 3
plane

9cm



2 Borders “PPj pale

Medial : concave & Fosterer
presenting the \

. ateral y
h | I U m Lborder "

Anterior
surface

Medial border

Lateral : convex

Lower pole



2 Surfaces o

Anterior :irregular &
related to abdominal  Posterr
organs.

Lateral —p
|

bavdar Medial border

Posterior : flat & Antefior
applied to the

posterior abdominal

wall

Lower pole



Hilum of the Kidney

® Lies in the
middle of medial
border.

° |t leads to a wide
space inside the
kidney called
renal sinus.

Fibrous capsule

- Pyramid in
"Wrenal medulla
= Renal papilla

7 v
( e
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Renal cortex

Major calyx

Renal sinus ‘,4
|

Hilum of
Kidney

= |
' \L\—Renal pelvis

Minor calyx

Renal column



Hilum of the Kidney

* It gives passage to the following structures :

1- Renal Vein :

most anteriorly

2- Renal Artery :
in the middle

3- Pelvis of the ureter :
most posteriorly
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" Structure of the\kidney

On sectioning, the kidney has :

# Cortex : a pale outer
# Medulla : a darker inner region.

The medulla is divided into 8-18 conical regions,
called the renal pyramids;

- the base of each pyramid starts at the
corticomedullary border,

- the apex ends in renal papilla which merges to
form renal pelvis and then on to form ureter.
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Renal Pelvis
! Minor Calyx
Mayor Calyx
Hilus Renal Columns
Ureter Renal Capsule

Renal Papilla
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The renal pelvis is enlarged upper end of
the ureter, the tube through which urine flows
from the kidney to the urinary blac

is shaped somewhat like a funnel t

curved to one sid
enclosed in the ¢

e, is almost comp

concave side of t

der.
nat is

etely

eep indentation on the

ne kidney, the sinus.

It is divided into two or three spaces -
the major calyces- which in turn divide into
further minor calyces.






The walls of the calyces, pelvis and ureters are
lined with smooth muscle that can contract to
force urine towards the bladder by peristalsis.

The cortex and the medulla are made up
of nephrons; these are the functional units of

the kidney, and each kidney contains about 1.3
million of them.
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How to identify the right kidney from the left
kidney ?

The medial border is identified by the hilum
The pelvis is the most posterior structure

The ureter projects downwards marking the
lower pole
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Relations of kidney



~ Anterior Relations of the Ki“'dney

Right kidney Left kidney

1. Rt suprarenal gland 1. Lt suprarenal gland

2. 2" part od duodenum 2. Stomach

3. Rt liver lobe 3. Spleen

4. Rt colic flexure 4. Descending colon

5. Colis of Jejunum 5. Colis of Jejunum

6. Ascending branch of Rt 6. Ascending branch of Lt colic
colic artery artery

7. Lateral part of body of
pancreas (with splenic art.
above it & splenic vein behind it)




Portal vein
Right suprarenal gland
Bile duct
Duodenum
~Superior part
Galibladder

Riaht kid
Position of minor
duodenal papilla
Position of major
duodenal papilla

Duodenum
—descending part
Duodenum
~inferior part

Ascending colon

Pancreas

Left kidney

Superior mesenteric
vein and artery

Descending colon

Duodenum
—ascending part

Abdominal aorta



~ Anterior Relations of the Kidney

Right kidney Left kidney

1. Rt suprarenal gland : along 1. Lt suprarenal gland : along

the anterior medial aspect of upper end & upper part of the
the upper pole

Suprarenal area

Hepatic area

Duodenal area

Colic area

Jejunal area

medial border
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RIGHT KIDNEY
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LEFT KIDNEY

Suprarenal area
Gastric area

Splenic area

Pancreatic area

Colic area

Jejunal area



~ Anterior Relations of the Kidney

Right kidney Left kidney

2. 2" part od duodenum :
along the hilum & area

adjoining it.

Suprarenal area

Hepatic area

Duodenal area

Colic area

Jejunal area

2. Stomach : related to
triangular area in the upper

part of the anterior surface

£

/[
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RIGHT KIDNEY

(- él‘
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LEFT KIDNEY

Suprarenal area
Gastric area

Splenic area

Pancreatic area

Colic area

Jejunal area



Anterior Relations of the Kidney

Right kidney Left kidney

3. Rt liver lobe : related to
the area between suprrenal,
duodenum & colic areas.

Suprarenal area

Hepatic area

Duodenal area

Colic area

Jejunal area

£
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RIGHT KIDNEY

(- él‘

R

<=
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LEFT KIDNEY

3. Spleen : related to upper
2/3 of lateral part of anterior
surface

Suprarenal area
Gastric area

Splenic area

Pancreatic area

Colic area

Jejunal area



Anterior Relations of the Kidney

Right kidney Left kidney

4. Rt colic flexure : infront of 4. Descending colon : infront of
lateral part of lower 1/3 of lower 1/3 of lateral part of
anterior surface. anterior surface.

Jil (‘\

I

LEFT KIDNEY

Suprarenal area
Gastric area

Suprarenal area /

Hepatic area Z

Splenic area

Pancreatic area

Duodenal area

Colic area

Colic area Jejunal area

-

RIGHT KIDNEY

Jejunal area




~ Anterior Relations of the Kidney

Right kidney Left kidney

5. Colis of Jejunum : infront 5. Colis of Jejunum : infront of
of lower medial part. lower medial part.

Suprarenal area

Suprarenal area
Gastric area

Hepatic area Splenic area

Pancreatic area

Duodenal area

Colic area

Colic area Jejunal area

Jejunal area

LEFT KIDNEY
RIGHT KIDNEY




~ Anterior Relations of the Kidney

Right kidney Left kidney

6. Ascending branch of Rt 6. Ascending branch of Lt colic
colic artery : infront of artery : infront of lower end

lower end

N
Suprarenal area - @B Suprarenal area
/ : Gastric area
Hepatic area Z A Splenic area
Duodenal area Pancreatic area
j Colic area
Colic area ' Jejunal area

-

RIGHT KIDNEY

Jejunal area

LEFT KIDNEY




~ Anterior Relations of the Kidney

Right kidney Left kidney

7. Lateral part of body of pancreas

(with splenic art. above it &
splenic vein behind it) : infront of
middle part of anterior surface

N Suprarenal area
..‘ Gastric area
\ Splenic area

Pancreatic area

j Colic area

’ Jejunal area

LEFT KIDNEY

<

y 2 l

Suprarenal area

Hepatic area /

Duodenal area

Colic area

Jejunal area ’

RIGHT KIDNEY
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LEFT KIDNEY

RIGHT KIDNEY




Posterior Relations of the Kidney

The posterior relations of 2 kidney are

similar & include :
>> 4 muscles

>> 4 neurovascular structures






(A) The 4 muscles : ( D.P.Q.T)

1- Diaphragm “& med. + lat. Arcuate
ligaments”

behind the upper part of kidney.

The diaphragm separates the kidney from costo-
diaphragmatic recess of pleura & ribs 11 & 12
(on Lt side) or rib 12 (on Rt side).



2- Psoas major (& minor if present) : behind
medial border & hilum of the kidney

3- Quadratus lumborum muscle : behind
intermediate vertical part of posterior surface.

4. Transversus abdominus muscle: behind a
vertical strip close to the lateral border of kidney



Rib XI

Rib Xl

Left kidney

Diaphragm

Psoas major muscle

Quadratus lumborum muscle

Transversus abdominis muscle

Right kidney

Rib XlI



The 4 nreurovascular structures :
1- subcostal vessels

2- subcostal nerve
3- iliohypogastric nerve
4- ilioinguinal nerve

They intervene between the kidney and
guadratus lumborum and transversus
abdominus.



11th rib

Medial arcuate ligament

12th rib Lateral arcuate ligament

.
Subcostal
Y vessels and nerve

Transversus
abdominis

lliohypogastric
nerve

llioinguinal
nerve

Psoas major

Quadratus lumborum

LEFT KIDNEY RIGHT KIDNEY




Peritoneal covering Kidneys

Right Kidney Left Kidney

The anterior surfaceis The anterior surface is
covered by peritoneum covered by peritoneum
only in areas related to: only in areas related to :
1. Liver 1. Spleen
2. Small intestine 2. Stomach

3. Small intestine

The other areas of the anterior surfaces are
devoid of peritoneal covering



Liver

Lesser omentum:
epatogastric ligament
atoduodenal ligament

Hepatic artery proper —— AW
Common bile duct +—— |

Hepatic portal vein ——= N ”/ lﬁ
& 7 /[ M

i |

Inferior vena cava -
Abdominal aorta
Right adrenal gland

/I
Right kidney e 7 )

22
=

Peritoneal cavity

Lesser sac

Pancreas
- Stomach

- Splenic vein

Splenic recess of
the lesser sac

Gastrosplenic ligar
Splenic artery
Left adrenal gland

Spleen
Left kidney
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~ Capsule of Kidney
(1) Fibrous capsule :

Is the inner true capsule that invests the kidney
& extends to the renal sinus .

2) Fatty capsule (peri-renal fat) :

Surrounds the kidney & suprarenal gland. Rapid
depletions of this fat leads to drop of kidney.

(3) Fascial capsule (renal fascia)

It is derived from the fascia transversalis which
divides at the lateral border of the kidney into :



- Anterior layer (Gerota's fascia) :

passes infront the kidney & fuses with C.T infront of
aorta & IVC

- Posterior layer (Zuckercandle fascia):

passes behind kidney & fuses with vertebral column.

\



Lateral Extraperitoneal
Space

Ascending Colon

Parietal Peritoneum /

Anterior renal fascia

Pancreas
A

,1\

/

o =

Lateral Conal

\ |

gtromesenteric Plan
ﬁum o. =

. 4

\___/

Fascia PPS
4 \
Posterior \
renal J
£ Transversalis Fascia
fascia

Perinephric Space

v
%’ic Bridging

Septa

N
Perinephric Fat

Descending Colon

Retro-Renal

Space



Anterolateral abdominal
wall muscles

Kidney

Transversalis - Perinephric fat Y S, \‘_f

Peritoneum

fascia

Z
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Paranephric fat

Quadratus lumborum muscle

Inferior vena cava

Psoas major muscle
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~ Stability of Kidney

The kidney is fixed in position by:
1- its position in the depth of paravertebral
gutter
2- its covering of fatty & fascial capsules

3- its vascular pedicle : renal vessels connecting
the kidney to major vessels (aorta & IVC).

4- positive intra-abdominal pressure: causing
apposition of neighboring viscera to kidney



Arterial Supply of kidney

(1) Renal artery :

Arises from aorta at level of L2
Lt renal art >> short & pass behind Lt renal
vein
Rt renal art >> long & pass behind IVC & renal
vein






® Each renal artery divides into
5 segmental branches (end
arteries) which supply 5
pyramidal segments of
kidney (apical, upper, lower,
middle & posterior
segments) which considered

independents units
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(2) Accessory renal
artery
- 30% of individuals

- arises from the aorta , [
run parallel to renal o
artery, and enters
kidney either at the
hilum or at on of the 2
poles of the kidney

( u S u a | Iy | Owe r I O b e ) E’ ) B At Lll;ﬁxIS,x;-:?SdG'f:’é}}
N : / . X -
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Venous drainage of kidney

Renal vein emerge from each kidney to open
into the L.V.C :

- Rt renal vein : short & pass infront of Rt renal
artery .

- Lt renal vein : long & pass infront of the
abdominal aorta & the Lt renal artery.
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Lymphatic drainage of kidney

Into the para aortic LN at the level of origin of
renal arteries (L2).
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Nerve Supply of Kidney

The renal plexus of nerves around renal artery
(derived from the celiac plexus)

It contains sympathetic vasomotor fibers
arising from T10 >> L1 spinal segments.
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Applied anatomy

Kidney swelling are felt in the renal angel (the
angel between the 12 rib & the lateral border
of erector spinae muscles “sacrospinalis ms”).

Incisions for kidney operation should be
performed one inch below the renal angel to
avoid injury of the parietal pleura.



Renal angle

Renal angle
12t rib
Kidney

Erector spinae
muscle

\






Dr Amijad A. __ Iqumboz

Palestinian Board of General Surgery
Al Makassed hospital — Jerusalem






@ﬁﬁ

, dih

.wwwwwwww,

i

&3 )
wu.w!i“«
koo
HHHH Y
TIITIIIY
FEEEER
AT
T
FFFEITRY
LTI

&}
e »M

¢
#»ﬂ..!»m
f &

mmmm
Aiiii
w»:zm
O

ﬁm
s
i
. G

E €

; g %ww!.n

LY

ﬂmmw
#.h A
wwuﬁm
Hwﬂﬁﬁi
ST

W mmw &

w&m
)

i .\A

ey
2] -
Tk,
]
S

=

wmmm .
e
1)

wmﬁ“
flaasit
@
Mgt

i niaiaagiiigaiadina]
Py
=

M

o
5 T w

: 1Y "
v @)
o Bt
Has- 2 wﬁ, sl
it € /)

e ﬁ ptiigd ies
L))

i Bwed M m
wﬁm wmm Syt W

e A A
: 3 bbbt
= Soe bn N b boad on oo
= SSE BN g o bh en
A A R bl
LN Nl
B e e T e T

u

@
EA

i)




Tips of transverse
processes of
L2 and L5 vertebrae & sssssssssssstss

Hhif

Sacroiliac
joint

Tip of
ischial

i

00000000 0

LEFT KIDMNEY



m w
X

..f ;
1)

Emm
y i

3
w#% ﬁm
,% )
w«ﬁ.am
,mmx

w )
w.::m.
ﬂmmm
wmmwﬁ

m i
Hyppapt
mmmm

(e

##ﬁ#

,m@

#Hﬁm
: mﬁm

»»»»ﬁ#

wuwa.ﬂuw

" EEEE"™

M
4%

mmm
——
#

L
HHHHHHU.

. HEHE
g i
i

m.n.-: .:_"

=

ﬁﬁm

:

jees m
a;
#ﬁ#
)
wﬁ#
,ﬁw
#ﬁm
G
wﬁm
Jree;
W%m
Wﬁv.
Fﬂﬁ
wﬁﬁ
@
#m
ymﬁm
kit
i
T
Emw
,m
#ﬁm
. G
P
mmm
m mw
,m
#rﬁ
T
¥
)
. G
wﬁﬁ
1)
.wﬁﬁ
i)
.wﬁm
g
i
1)
Www«.i.w
%w
T
Emﬁ
JIE
w W )

fﬁlﬁﬁ

wmmmm

:
o

.-mm—*m

= A A
m

Awwwm

a0

s A A Aaaad

b e

At
et

on g =
A Wil

ﬁ a
-

mﬂ«««««

j
ﬁ it
AL

T
—

ﬁmw_
w wm

,m

ﬁw
wuu.u»»#
()

hbEEEE

HiE

48
byt

oottt

-EEFEEEEEEE

wﬁﬁ
\ W&
st
mw el

e

T
k)
ettt
kit
trbtbe

T

:
g
it %mmm
_ﬁmmﬁ mum

R
mm M

i G

A
5
=
.
o

w wﬁm,

iz
&
T

Wn w.,m

L

g

mmw )

wwwww
#8
i M
1
m
o
S
e
mﬁ##

a8

i
S
T

Risiz
EEEEEEE

Aiiicd




L S Y

A,




AT ALY

M
“ mu_i »FSM

- Jurthirnt
HH

T
MWH._.HHHHHHHH
w HH

T
wwuwﬂsﬁ«m

meuwh.rihnm

W%mmﬁ.nﬁﬁﬁﬁﬁﬁh
W m B

-

i 4 )
w T ot
P H

: »..1 Jose
Y oo
b o

it A
.mw [ v

i
redfh

w -tk . v
HHh
i mﬁ

u..Sh .L
mﬁm
o

i

2R rrertd
AT

R

1. medial border of nsoas maior &

€%

Hhmwhhm,
e’ A
€ w )
et

osterior







Paortal vein

Gastric vein

Splenic vein

L

=
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Pancreas
Descend

Duodenum
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- Lt gonadal art.
(b) S

- Upper Lt colic

art

- Lower Lt colic

(a) 3 arteries
art
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(a) 3" part
duodenum

(b) 3 arteries

- Rt gonadal art.
- Rt colic art.

- lliocolic art
(c) 3 structures
related to

toneum)

(parietal

Anterior
relations
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1. Second part of
duodenum

2. Right colic vessels

3. lleocolic vessels
4. Right gonadal vessels

5. Root of mesentery

Right ureter

1. Left colic vessels

2. Sigmoidal vessels

3. Left gonadal vessels

4. Sigmoid mesocolon

Left ureter




Lo

T T T T T A T T T T T A T, AR A AL L L T LAY AL AARARAARAL T AL LA A A A A A A

Ry i

i R AR S ahaan.

s aalT
S

i, AT AL b, b s Ran i i A e, e e, ey i, S i b e i Ty o, N A, e i e

T L R R T R R R R L L R R R T L R R R R R R R A T L R L R T R T T R R R R R R nR R RR T

Aaaaann s S T A A e i

i AT
AR A A A fre O i By A R
Aaaasaaaaaaaasaaa R i s ) ) o, nanaaa R R e, e, B A
T A R T T A T T T R R R R R T R R R R T R R R T

A
ERt

gt i, e, Gl e, ottt e, a, S, A A S, b, R e, it ol R ol a oot AR T T -;
e b
R s e A AR nene Anan; e ey %

B

AR TR 2 2 2 L 0 A A 2 A LA RRA A AT B, ciiih, S, Sl Ak, e i A, ot e e Rttty R e ol St

T T A A A A

i 5 t - iiaaaaas A A A A L AT 1 i L 15 i LA an i

gt ol i, e, S e, g A, S, A A

B St A, ey e A, Seete, g, A

"‘"""‘"‘"""‘"‘"""‘"‘"""‘"‘"""‘"‘"""‘"‘"""‘"‘"""‘"‘"""3!"""‘"‘"""““'““““““““““ T
s i jamain: e T g 3 A 3amaan; i B
g 3 @ il
Sk, e, o, ATh

e, citie, o, AR, LG A, A R R e, SR Ry A, S, e, iy, bt Site, o, Lttt o, ot e ottt
T L T e e s e e e
A % A amaain % A iR A 2

i

Anaaeei Ana iy A Aaaana; Anaa;

s i
B W i i, e T T

A A A A A A A A A AL AL A LA A LA A A A A A A A A A A A A AL AL A LA A LA A A A A A A A A AL AL A A A LA AAAAAAAAAAA A A A A A AL A A A AL A A A A A A A A AL AL A A A A LA LA A A A A AAAAA A A A

AL A A A A A AL AL A A AL A A A A A A A A A A A A AL AL A A A A A A A A A A A A A A AL A A A AL AL AA A A A A A A A A A A A A A LA AAAAA A A A A A A AL AL AL AL AL
AL LR AL AL LR AR AL LR AR L AL LRI L
AL A A A A A A A A A A A A A A A A A LA A A A A A A A A AL AL AL A A A LA AL AAA A A A A A AL AL A A A AL AAAAAAAA A A A A A AL AL AL A A AL A LA A A LA A AAAAA A A




Ureter
Common

iliac artery

Internal

iliac artery
External

iliac artery

sciatic notch

Ischial spine

Urinary bladder
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Bladder

1. Preprostatic part of urethra

Internal urethral sphincler
(smooth muscle)

Prostate

2. Prostatic part of urethra

External urethral sphincter Deep perineal pouch
(skeletal muscle) Perineal membrane
e N L Bulbo-urethral gland and duct
Endbardwhunpaﬁs&nﬂaaﬁdf:'. BN
3. Membranous part of urethra
Penis
1st bend
4. Spongy part of urethra
MNavicular fossa

N Extemnal urethral orifice

Men
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meatus

The narrowest point
of the urethra is the

external urethral
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Circular collar of smooth muscle fibers

. Subblv Svmbathetic fibers
Prevent retro rade flow of ejaculate
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Striated muscle fibers (skeletal muscle)
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Internal urethral sphincter

(smaoth muscle)
Prostate
External urethral sphincter . =
(skelelal muscla) M
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Male urethra
1 Long

2 Length= 18- 20 cm
3 Function—
1) urination
i1) ejaculation of semen
4 CIJIIILS-E_: -:::urvﬁ_-:_l_gdnuh_le] .

difference

Female urethra

1 Short,,

2 Length=4 cm

3 Function—only urination

4 Course— nearly straight

5 Foley cathetarisation is easy







