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Kidney

| Weight: 130-140g



nierior vena cava

Right suprarenal gland

Diaphragm

Y

/]b

Right kidney
Abdominal aorta

Cut edges of peritoneum
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Left kidney - Right kidney

Diaphragm

[ Psoas major muscle

b Quadratus lumborum muscle

/ﬁ;;;;ersus abdominis r:u;;Té\
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Rib XI

Rib XII
Right kidney

_eft kidney
Left ureter

Transverse processes
of lumbar vertebrae
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Anterolateral abdomina
wall muscles

Kidney

Perinephric fat
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Paranephric fat
Quadratus lumborum muscle
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Left suprarenal gland

Right suprarenal gland

Pancreas

Left colic flexure

Descending part

of duodenum Descending colon

Right colic flexure

Jejunum

Small intestine
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dii Renal column
Pyramid in renal medulla

Renal cortex
Major calyx

Renal papilla
Renal artery
enal sinus

\ Renal vein

Renal pelvis

Minor calyx
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Renal cortex

Renal columns (Bertini’s columns)



Renal medulla — renal pyramids

Approximately 30
pyramids are in each
kidney and many of
them are fused together.

renal papilla




Minor calyces

8-9 in each kidney




Major calyces

Approx. 3 in each kidney




1S

Renal pelv




Renal hilum - L1/L2 level

renal sinus

From anterior to
posterior direction:

1. renal vein
2. renal artery
3. ureter

From superior to
inferior direction:

1. renal artery
2. renal vein
3. ureter




L1 level

1CS

Renal arter




Renal artery

__— Medullary pyramid

Interlobara. —__ ¢ 1y _— Arcuatz a.
(between the T : T { — (at base of medullary
medullary pyramids) By == pyramids)

___— Majorcalyx
Superior segmental a.

— Anteriorsuperior
segmental a.

Capsularbranches
Interlobular a.
Inferior suprarenal a. —

— Fibrous capsule

(:::Tnmt:j;li) ~ Branch of posterior .
segmental a * segmental arteries
(snesiocbeanch) T Remalpevis * interlobar arteries
Left renal a. T ';‘erg;ior:tg]fg"or ® aI'Cllate artel'les
(posterior branch) '

R * interlobular arteries

* Inferior segmental a.

e « afferent arterioles
T Leftureter

(origin from
renal pelvis)

Ureteral branches



Inferior vena cava . .
Superior mesenteric artery

Right kidney

ight renal artery

Left renal artery
Left renal vein

Right renal vein Abdominal aorta
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Renal veins

right renal vein

left renal vein is longer than the right
one and crosses over the aorta

left renal vein



Tributaries of the renal veins

(stellate veins — only under the fibrous
capsule)

interlobular veins

arcuate veins

interlobar veins

segmental veins



Renal veins

left suprarenal vein
(empties into the left renal

vein)

left gonadal (testicular or
ovarian) vein (empties into
the left renal vein)

The right suprarenal and
gonadal veins empty into the
1VC.



Normal

Varicocele

Varicocele

Varicocele

Testicle

The varicocele is a dilatation of the
pampiniform plexus (part of the
testicular vein over the testes). This may
be due to the higher intravenous pressure
in the left testicular vein. It heats the
testes, causing infertility.

10-15% of the male population has
varicocele.

The most common cause of correctable
male infertility.




Renal corpuscle :

Proximal :
convoluted tubule :

Thick descending limb

! The uriniferous tubule

' consists of two components
. of different embryologic

i origin: the nephron and the
i collecting tubule/duct. The
' nephron comprises the

i renal corpuscle, the

i proximal convoluted

' tubule, the loop of Henle,

i and the distal convoluted

i tubule.

' Note that the macula

' densa is located at the initial
i portion of the distal

\ convoluted tubule and that

' both the proximal and

i convoluted tubules are

, adjacent to the renal

! corpuscle.

Capsule of Bowman

Loop of Henl

Afferent arteriole

Macula densa >

Efferent
arteriole ‘
| Thick
1 ascending

limb Q
g

A

-------

e

Distal
convoluted
tubule

Medulla
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Nephron

Structural and
functional
unit of kidney.

Components:
1. Renal corpuscle:

Bowman’s capsule
Glomerulus

2. Renal tubules:

Proximal convoluted
tubule

Loop of Henle

Distal convoluted tubule






Proximal and distal convoluted tubules

Proximal convoluted tubule:

Cuboidal cells with brush border.
(Absorption: water, glucose,
 Identification parameters of PCTs and DCTs \ (A o i a - amino acids, Na*, vztammC)

— B S hacda <
) 5= . Lysosomes =vemme o . Brush border §
) he amd cation Ct OroxIMma ,G...‘,Cl dad i Palles J N > ‘.,’ TR L le '.
: p__v._ t ‘~.'-T sl .L -.‘.J..“_. I} N8 2 ol ede, o} ‘ $
i {PCTs) and DCTs is faciitated by the following ' > WETERA i SN TCR "V isend 3 .
| parameters Vesicles 2 44 : : %o /@5  Loop of Henle:
: MAITQITIGITIO l , N : 5 .. a &
) 2 2 “ ,. 4 » $ ..’
« B " N\ .
» 1, Both are adjacent to renal corpuscles < \ 4 R : s 4

B N - B o : P Squamous epithelium.

B e s 3 R b LR T (Absorption: water, Na*, CI-,
i (stained dark in both light microscope : > * ve3 ‘

! ilustrations) ' S o eV | Ca2v, PO,
Secretion: H*, K*.)

1 3.The apical domain of PCTs has a prominent DCT &
1 brush border (microvilli) and vesicles. In

nirast, the apical domain of DCTs has sparce

e IRy .- -4s  Distal convoluted tubule:

| abundant basally located mitochondria s TROGEN I pCT A28 .= % e Cuboidal cells without brush

e S e e e e e e e et e S e e border.
© Elsevier. Kierszenbaum: Histology and Cell Biology: An Introduction to Pathology 2e - www.studentconsult.com (AbSOI’pl‘iOTZ - water Na+. Ca?+

HCO; or H.
Secretion: K+, HCO; or H*.)



Ureter

Begins at the L1 vertebral
level

Retroperitoneal structure
25-30cm long

Parts: abdominal, pelvic and
intramural

Shows frequent contractions
Lined by urothelium

Anatomical constrictions:
1: pelvico-ureteric junction,
2: crossing with the
common 1liac artery, 3:
intramural part



Ureter — blood supply

* renal artery

* gonadal artery

e common iliac artery
* internal iliac artery
e uterine artery

* superior vesical arteries







Urothelium

» ® <« | 1. Umbrella cells
> - .
WA pt o C g e
B0 076" . o7 AN " ———2. Pear shaped cells
¢ .‘. s “ o® ® — 0‘6"4 .'
Ve B - ' “, ‘?\3. Basal cells
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Ultrasound picture of bladder

B

Bladder Bladder
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Puboy I'lig nt ‘
B Vaginal openi
p perineal
_ and perineal m
\
\
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| J
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N e, SR
Puboprostatic ligament” !

Prostate
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Urinary bladder - ligaments

The apex of the bladder is connected to the
umbilicus by the remnant of the urachus,
which forms the median umbilical
ligament (arrows).

In the female, the fundus is anchored
inferiorly by the pelvic fascia, and the
bladder and the urethra are connected to the
symphysis by the pubovesical ligament.

In the male, the fundus i1s anchored
inferiorly by prostatic capsule, and the
bladder and the urethra are connected to the
symphysis by the puboprostatic ligament.



A FEMALE -

m Internal urethral Urethra
sphincter
W External urethral sphincter

Paraurethral gland (Skene's gland)

Urogenital diaphragm D | / ,
Perineal membrane >4 ' Greater vestibular gland

Glans clitoris ' I
External urethral orifice

L Vaginal opening in deep perineal pouch

Duct of Skene's gland and perineal membrane
B
MALE
Internal urethral
B Internal urethral sphincter orifice
(smooth muscle)
Prostate Prostatic part of urethra
W External urethral sphincter ; Urogenital diphragm
(skeletal muscle) )

Perineal membrane
Bulbourethral gland and duct

2nd bend when penis is flaccid
Membranous part of urethra
Penis
1st bend
Spongy part of urethra
Navicular fossa

’—' External urethral orifice
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Urinary stones

Common, with a
lifetime 1ncidence of
up to 15%. Males are
at higher risk than
females (3:1).

75% of the stones is
built up by calcium
oxalate (spinach,
rhubarb, almonds and
cashews, cocoa and

raspberry.



Thank you for your attention.
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