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Systematic  Anatomy

Splanchnology - Part 3

Urinary system



Urinary system



Kidney－ to form urine
Ureter － to conduct urine from kidneys to bladder
Bladder－to receive and store urine
Urethra －to conduct urine from bladder to exterior of body

Composition of urinary system 



Urinary System Male Female

Composition
 Kidney －form urine
 Ureter －conduct urine from 

kidneys to bladder
 Bladder－receives and stores urine
 Urethra－conducts urine from 

bladder to exterior of body 
(discharged)

Major function 
Produce urine
Homeostatic function, such as 
regulation of electrolytes, acid-base     
balance & blood pressure.



Bean shaped

Two surfaces

Two borders

One hilum

One pedicle

Appearance  of  the kidney

Ant.view



The  shape of the kidney
General features

Shape:bean-shaped,

Reddish-brown organ

Two surfaces

Ant. surface－convex

Post. surface－flat

Two borders

Lat. border－convex

Med. border－concave

Upper end

lower end

Lat.border

Med.border

Ant.surface



Kidney-medial border

Renal hilum
Renal a.

Renal v.

Ureter

Renal pelvic.

Medial border－concave
Renal hilum －a vertical 
slit on the medial border of 
kidney, the structures which 
enter and leave the renal 
hilum is called
Renal pedicle, including 
the renal vein, renal artery, 
renal pelvis, lymphatic 
vessels and nerves

Order of structures in the 
renal pedicle 

Ant. to post.－V. A. P; 
Sup. to inf.－A. V. P.



Kidney

Renal sinus
The renal hilum extends  

into a large cavity within    
the kidney

Occupied by the renal 
vessels, minor renal 
calices, major renal 
calices, renal pelvis 
& some adipose tissue

Renal sinus



Appearance of the kidney



Renal cortex 
Renal columns

Renal medulla
Renal pyramids 
15～20

Renal papilla 
Papillary foramina 
Minor renal calices
(7－8)

Major real calices 
(2～3)
Renal pelvis

Renal cortex

Renal pyramid

Renal column

Minor renal calices

Renal artery

Ureter 

Renal papillae

Major renal calices

Renal vein

Renal pelvic

Renal 
sinus

The structures shown on coronal section of the kidney



The structures shown on coronal section of the kidney

Right kidney sectioned in several planes

Renal 
sinus



 Fibrous capsule   －a strong fibrous 
capsule which strips easily from a 
normal kidney surface but adheres firmly 
to an organ that has been inflamed 

 Fatty renal capsule - a thick adipose 
connective tissue capsule, surrounds the 
fibrous capsule. It acts as a shock 
absorber to protect the kidney from 
jolting and jarring

 Renal fascia - on outside, surrounds 
both the kidney and suprarenal gland, 
holding these organs in place

Covering of the kidney

Ant. surface of right kidney

Fibrous
capsule



Appearance of the kidney



1. Fibrous

2. Fatty renal

3. Renal fascia

4. Duodenum

5. Inf.vena cava

6. Abdominal aorta

1
2
3

4
5
6

1
2
3

Transverse 
fascia

Covering of the kidney



A CT scan in which the kidneys are shown



Position of  Kidney

Lie behind the peritoneum high 
up on the posterior abdominal 
wall on either side of the 
vertebral column 

Upper pole nearer to medial 
plane than lower pole



Kindey stone



Relations of kidneys
Anteriorly

Left kidney:1- Stomach (sup.);2 - Tail of pancreas and splenic
vessels (mid.) ;3 - Loops of intestine and left colic flexure (inf.) 

Right kidney 1- Right lobe of liver (sup.);2 - Right colic flexure (inf.)
Descending part of duodenum (medially)

Suprarenal gland

Righe kidney

duodenum

Right curvature
of colon

Psoas major

Inf.vena cava

Spleen 

Pancrease 

Left curvature 
of colon

Left kidney
Ureter 

Abdominal aorta



Relations of kidneys
Superiorly

Superarenal gland
Posteriorly
Three muscles

Diaphragm (pleural cavity), 
Psoas major  
Quadratus lumborum

Three nerves
Subcostal n. 
 Iliohypogastric n.
 Ilioinguinal n. 

Medial 
 Left kidney－abdominal aorta
 Right kidney－inf. vena cava

Suprarenal glands



Projection of 11th rib

Area for diaphragm

Projection 
of 12th rib

Aorta Inf.vena cava

Area for aponeurosis of 
transversus abdominal m.

Area for quadratus
lumborum m

Area for psoas major m.

Area for psoas major m.

Area for quadratus
lumborum m

Area for aponeurosis of 
transversus abdominal m.

Projection 
of 12th rib

Area for diaphragm

Posterior relations of kidneys



Latissimus dorsi

Serratus posterior
Inferior m.

Ext.oblique m.

Aponeurosis of 
transverse

Abdominis m.

Thoracolumbar fascia

Iliac crest

Erector spinae m.

Gluteal aponeurosis

Gluteus maximus m.

Pleura

Quadratus lumborum m.

Subcostal m.

Diaphragm

Ascending colon

Iliohypogastric n.

Quadratus lumborum m.

Psoas major m.

Lumbocostal lig.

Transversus abdominis

ilioiguinal n.

Iliolumbar lig.

Internal oblique m.

Right kidney

Kidneys in situ (post.view)



Position of Kidney

L-high
R-low

Viration
Of  kidney
Left: low

Right:high



Vascular anastomosis
of renal transplantation

Horseshoe kidney

Renal 
stones

Kidney and clinical significanceRelated knowledge with kidneys



The kidney is divided into five vascular segments and 
each is supplied by a branch of the renal artery; between 
the segments there is no anastomosis. 

The segments are 
Anterior surface:
– Sup. segment 
– Ant.sup. segment 
– Ant.inf. segment 
– Inf. segment
Posterior surface
– Sup. segment
– Post.segment
– Inf.segment

Vascular renal segments

Ant.sup.
segment

Ant.inf.
segment

Inf.
segment

Post.
segment

Sup.
segment

Ant.surface of
left kidney

Post .surface 
of left kidney



Sup.s

Sup.ant.s

Post.s

Inf.ant.s

Inf .s

S-segment

Vascular renal segments

Ant.surface of right kidney Post.surface of right kidney



Variations in renal artery  



Resin corrosion cast of human kidneys.Ureter, pelvis and calyces are 
yellow; aorta, renal arteries and their branches are red. 

Arterial casting of the kidneys



Ureters
Muscular tube, about 

25cm long
Three parts
 Abdominal part－descend 

on the psoas major 
behind the peritoneum 

 Pelvic part－in females, 
passes 2cm lateral to the 
neck of uterus and lies 
below the uterine artery

 Intramural part－passes 
obliquely through the 
bladder wall for 2cm long

Kidney in situ(anterior view)



Three constrictions of ureters

1. At the pelvoureteric 
junction.

2. Where it crosses the 
pelvic inlet and iliac 
vessels.

3. Where it pierces the 
bladder wall obliquely 
(at intramural part).

1

2

3



Multislice CT urogram. 
Coronal reformat showing the 
enhancing renal parenchyma 
and both ureters along their 
entire length. 

Multislice CT urogram. 
3D-surface shaded reformat 
showing the kidneys, ureters, 
bladder and surrounding bony 
anatomy.



Renal angiography

Visualization of
Urinary system

Renal artery



Relation of abdominal part of ureter

Anterior to left ureter
 Duodenojejunal flexure
 Left colic vessels
 Testicular vessels

Anterior to right ureter
 Descending part of 

duodenum
 Right colic vessels
 Iliocolic vessels
 Testicular vessels
 Terminal part of ileum

Right to right ureter 
 Cecum
 Vermiform appendix 



Ureter sand-like stone



Bladder
A urinary bank Volume is 400-500ml.Volume in newborn
Is 1/10 of that in adult.pyramidal in shape.when empty,
 Four  parts 1- Apex  2 – Fundus  3 - Body of bladder 4 - Neck

Ureter

Mid. umblical lig.

Ductus deferens

Urethra

Apex

Body

Neck

Prostate

Seminal vesicle

Lateral view of urinary bladder

Fundus



Ureter

Mid. umblical lig.

Prostatic part of Urethra

Apex

Body

Neck
Trigone of bladder

Ureteric orifice Interuretic ridge

Internal urethral orifice

Mucosal fold

Orifice of ejaculatory duct

Trigone of bladder      
Smooth triangular area at inner surface of the funds of bladder, formed by 

internal urethral orifice anteriorly and two ureteric orifices laterally, In 
this area absents submucosal layer, where the mucous membrane is 
firmly adherent to the muscular coat, and is always smooth.

Interureteric fold:muscular elevation, between ureteric orifices.

Interior of bladder



Prostate and seminal vesicles (post.view)

Urinary bladder

Ampulla of ductus
deferens

Beginning of 
ejaculatory duct

Prostate 

Ischiopubic ramus

Deep transverse 
perineal m.and fascia

Ureter 

Ductus deferens

Seminal vesicle

Bulbourethral glands

Post. view of bladder



Urinary bladder

Ampulla of ductus
deferens

Prostate 

Ureter 

Ductus deferens

Deminal vesicle

Post. view of bladder



Location of bladder
 In the adult, it lies in the lesser pelvis,behind the pubic symphysis, in 

front of seminal vesicle, ampulla ductus deferentis and rectum in the 
male, and in front of uterus and vagina in the female.

 In the young child the empty bladder projects above the pelvic inlet

Cystoscope examination

Empty
bladder Full

bladder



Male and female urethra  



Urethra  
Male urethra
 Relatively longer than that of female (length 16-20cm )
 Locate between internal and external orifice of urethra.
 Detail description, see in male reproductive system.

Ureter 

Ductus deferens

Urethra
Penis

Prostate 
Ejaculatory duct
Ampulla of ductus deferens

bladder

Epdidymis

Scrotum



Urethra  Female urethra
 Relatively short (about 5cm long),wide and straight, compared 

with the male urethra.
 Opens into vaginal vestibule.
Male urethra will be learn in male genital system.
 Clinical importance: urethritis (easily infected) woman>man.

Female urethra



The important content you have to master

1. The constitution and function of urinary system.

2. The shape. position, covering of the kidney.

3. The structures and arrangement of the renal hilum.

4. The position, shape and divisions of the ureter.

5. The shape, position and mucosa feature of urinary 

bladder.

6. The concept of trigone of urinary bladder

7. The  morphological feature of both male and female 

urethra.


