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Abdominal viscera

The posterior abdominal 
region -Viscera 



Retroperitoneal Space- Viscera

 The retroperitoneal space lies on the posterior abdominal wall 
behind the parietal peritoneum.

 It extends from the 12th thoracic vertebra and the 12th rib to the 
sacrum and the iliac crests below  

 The floor or posterior wall of the space is formed by the  muscles of 
the posterior abdominal wall covered by fascia  

 In front of the fascial layers is a variable amount of fatty connective 
tissue that forms a bed for the  :

 suprarenal glands,

 the kidneys,

 the ascending and descending parts of the colon, 

 and the duodenum. 

 the ureters and the renal

 and gonadal blood vessels







Kidneys 

 The Kidneys are the first portions of 
urinary system  

 The urinary system consists of the 
kidneys, 

 ureters, 

 urinary bladder, 

 and urethra.





Kidneys - functions

 The two kidneys function to excrete 
most of the waste products of 
metabolism. 

 They play a major role in:

 controlling the water and electrolyte 
balance within the body 

 and in maintaining the acid–base 
balance of the blood. 





Kidneys - location

 The bean-shaped kidneys are retroperitoneal in the 
posterior abdominal region 

 They lie in the extraperitoneal connective tissue 
immediately lateral to the vertebral column.

 In the supine position, the kidneys extend from 
approximately vertebra TXII superiorly to vertebra 
LIII inferiorly, with the right kidney somewhat lower
than the left because of its relationship with the liver. 

 Although they are similar in size and shape, the left 
kidney is a longer and more slender organ than the 
right kidney, and nearer to the midline.



Organs of the Urinary System



Kidneys - coverings

 The kidneys have the following coverings  :

 Fibrous capsule: This surrounds the kidney 
and is closely applied to its outer surface.

 Perirenal fat: This covers the fibrous capsule.

 Renal fascia: This is a condensation of 
connective tissue that lies outside the perirenal
fat and encloses the kidneys and suprarenal 
glands; it is continuous laterally with the fascia 
transversalis.

 Pararenal fat: This lies external to the renal 
fascia and is often in large quantity. It forms 
part of the retroperitoneal fat.



Organization of fat and fascia 
surrounding the kidney





Kidneys 

Retroperitoneal position of the kidneys in the posterior 
abdominal region.



Relationships to other 
structures

 The anterior surface of the right kidney is related to :  

 A small part of the superior pole is covered by the right 
suprarenal gland;  

 moving inferiorly, a large part of the rest of the upper part of 
the anterior surface is against the liver  

 medially, the descending part of the duodenum is 
retroperitoneal and contacts the kidney; 

 the inferior pole of the kidney, on  :

 its lateral side, is directly associated with the right colic 
flexure 

 and, on its medial side, is covered by a segment of the 
intraperitoneal small intestine



Organs of the Urinary System



Structures related to the anterior 
surface of each kidney.



Relationships to other 
structures

 The anterior surface of the left kidney is also related 
to  : 

 a small part of the superior pole, on its medial side, is 
covered by the left suprarenal gland; 

 the rest of the superior pole is covered by the 
intraperitoneal stomach and spleen; 

 moving inferiorly, the retroperitoneal pancreas covers 
the mid-part of the kidney; 

 on its lateral side, the lower half of the kidney is 
covered by the left colic flexure and the beginning 
of the descending colon, and, on its medial side, by 
the parts of the intraperitoneal jejunum. 



Structures related to the anterior 
surface of each kidney.



Relationships to other 
structures

 Posteriorly, the right and left kidneys are related to similar 
structures  

 Superiorly is the diaphragm and inferior to this, moving in 
a medial to lateral direction, are psoas major, quadratus 
lumborum, and transversus abdominis muscles.  

 The superior pole of the right kidney is anterior to rib XII,
while the same region of the left kidney is anterior to 
ribs XI and XII.

 The pleural sacs, and specifically, the 
costodiaphragmatic recesses, therefore extend posterior 
to the kidneys.  

 Also passing posterior to the kidneys are the subcostal 
vessels and nerves and the iliohypogastric and ilio-
inguinal nerves.



Structures related to the posterior 
surface of each kidney



Kidneys - External Anatomy

 Atypical kidney in a adult is 10-12 cm long , 5-7 cm wide 
, and 3 cm thick. And has mass of 125-170 g.

 The kidney has :

 Convex  lateral border of each

 And concave medial border in which a deep fissure 
the renal hilus, through which 

 The hilum transmits, from the front backward,  :

 the renal vein,

 two branches of the renal artery, 

 the ureter, 

 and the third branch of the renal artery (VAUA). 

 Lymph vessels 

 and sympathetic fibers also pass through the hilum.





Internal Anatomy

 Within  each kidney there is :

 The  parenchyma  that is composed 
of :

 a dark brown outer cortex 

 and a light brown inner medulla.

 and renal sinus : which is the space 
within the hilum



Internal structure of the kidney.



Internal structure of the kidney.



The medulla

 The medulla is composed of  :

 about a dozen renal pyramids, 
each having its base oriented 
toward the cortex  while the apex 
of each renal pyramid projects 
inward, towards the renal sinus. 
The apical projection (renal 
papilla) the renal papilla 



The renal cortex

 The renal cortex is  :

 a continuous band of pale tissue that 
completely surrounds the renal medulla. 

 Extensions of the renal cortex (the renal 
columns) project into the inner aspect of 
the kidney, dividing the renal medulla into 
discontinuous aggregations of triangular-
shaped tissue (the renal pyramids).



The renal sinus

 The renal sinus, which is the space within the 
hilum,

 contains the upper expanded end of the ureter, 
the renal pelvis. 

 This divides into two or three major 
calyces, each of

 which divides into two or three minor 
calyces 

 Each minor calyx is indented by the apex of the 
renal pyramid, the renal papilla.





Renal vasculature and 
lymphatics

 A single large renal artery, a lateral branch of 
the abdominal aorta, supplies each kidney. 

 These vessels usually arise just inferior to the 
origin of the superior mesenteric artery 
between vertebrae LI and LII  

 The left renal artery usually arises a little 
higher than the right, and the right renal 
artery is longer and passes posterior to the 
inferior vena cava.



THORACIC ARTERY



Renal vasculature.



The renal artery branches

 As each renal artery approaches the renal 
hilum, it divides into :

 anterior and posterior branches, which supply 
the renal parenchyma. 

 Accessory renal arteries are common. 





The veins

 Multiple renal veins contribute to the 
formation of the left and right renal 
veins, both of which are anterior to the 
renal arteries  . Importantly, the longer 
left renal vein crosses the midline 
anterior to the abdominal aorta and 
posterior to the superior mesenteric 
artery and can be compressed by an 
aneurysm in either of these two vessels.





Blood Vessel Distribution

Figure 22.23 The Venous Drainage of the Trunk and Upper Limb
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The lymphatic

 The lymphatic drainage of each 
kidney is to the lumbar nodes
around the origin of the renal 
artery.





Nerve supply

 Renal nerves are derived from both parts of the 
autonomic system. 

 The sympathetic preganglionic cells lie in the spinal cord 
from T12 to L1 segments and they send preganglionic 
fibres to the thoracic and lumbar splanchnic nerves. 
These fibres synapse in the coeliac and renal ganglia. 
They are vasomotor in function. 

 Afferent fibres, including those subserving pain, 
accompany the sympathetic nerves, as for most other 
viscera. 







The pathway for the pain

 The pathway for the pain of renal colic from a stone in 
the calyces or renal pelvis passes to the coeliac plexus 
and thence by the splanchnic nerves to the sympathetic 
trunk and via white rami communicantes to T12–L1 
spinal nerves and so into the spinal cord by the posterior 
nerve roots.

 The pain may thus be referred to the back and lumbar 
region, and radiate to the anterior abdominal wall and 
down to the external genitalia.

 It is possible that some afferents run withthe vagal 
fibres, and this could explain the nausea and vomiting 
that may accompany renal pain



Nephrons and Urine 
Formation

 Nephrons form the urine product 

 The functions :

 Filtration

 Reabsorption

 Secretion

 Each kidney contains about 1 million 
nephrons





Nephron

 Site of filtration, reabsorption and secretion.

 •1 million per kidney.

 •  parts of the nephron

 1–Glomerulus and Glomerular Capsule

 2–Proximal Convoluted Tubule

 3–Loop of Henle

 4–Distal Convoluted Tubule.

 • the nephrons Empty into collecting 
ducts.





Nephron Structure





The Glomerulus - Filtration

 Glomerular capsule + glomerulus = 
Renal corpuscle

 Blood enters glomerulus

 Afferent arteriole

 Glomerulus filters blood

 Forms filtrate 

 Blood leaves glomerulus

 Efferent arteriole









Proximal Convoluted Tubule

 Primary site of reabsorption & 
secretion.

 •Receives filtrate from Glomerulus 

 Simple cuboidal epithelium.

 •Lots of microvilli. 

 •Lots of mitochondria 





Loop of Henle

 Receives filtrate from Proximal Convoluted 
Tubule…

 •2 regions

 –Descending 

 •Simple squamous

 –Ascending

 •Simple cuboidal

 •Creates a conc. gradient in the renal medulla 
that allows for water reabsorption from the 
collecting duct.



Distal Convoluted Tubule

 Receives filtrate from Loop of Henle…

 •Site of hormonal adjustment of 
water & salt 
secretion/reabsorption.

 •Simple cuboidal

 •Similar to PCT but fewer microvilli 
and mitochondria.



Collecting Duct

 Receives urine from several Distal 

Convoluted Tubule …

 •Extends through the renal medulla 
and empties into…

 •Simple cuboidal and columnar.

 •Site of hormonal adjustment of 
water reabsorption.



the renal pelvis

 the renal pelvis, which is a funnel-shaped 
structure in the renal sinus. 

 The renal pelvis is formed from a condensation 
of two or three major calices, which in turn are 
formed by the condensation of several minor 
calices  

 The renal pelvis narrows as it passes inferiorly 
through the hilum of the kidney and becomes 
continuous with the ureter at the 
ureteropelvic junction



the ureters

 Inferior to this junction, the ureters 
descend retroperitoneally on the medial 
aspect of the psoas major muscle. 

 At the pelvic brim, the ureters cross 
either the end of the common iliac or 
the beginning of the external iliac 
arteries, enter the pelvic cavity, and 
continue their journey to the bladder.





Ureters.



constriction/narrowing along 
ureter

 At three points along their course the 
ureters are constricted : 

 the first point is at the ureteropelvic 
junction, just inferior to the kidney; 

 the second point is where the ureters 
cross the common iliac vessels at the 
pelvic brim; 

 the third point is where the ureters 
enter the wall of the bladder. 





Ureteric vasculature and 
lymphatics

 The ureters receive arterial branches from adjacent 
vessels as they pass towards the bladder : 

 the renal arteries supply the upper end; 

 the middle part may receive branches from the 
abdominal aorta, the testicular or ovarian arteries, 
and the common iliac arteries; 

 in the pelvic cavity, the ureters are supplied by one or 
more arteries from branches of the internal iliac 
arteries. 

 In all cases, arteries reaching the ureters divide into 
ascending and descending branches, which form 
longitudinal anastomoses. 



Ureters.



Lymphatic drainage

 Lymphatic drainage of the ureters follows a 
pattern similar to that of the arterial supply. 
Lymph from: 

 the upper part of each ureter drains to the 
lumbar nodes; 

 the middle part of each ureter drains to lymph 
nodes associated with the common iliac 
vessels; 

 the inferior part of each ureter drains to lymph 
nodes associated with the external and internal 
iliac vessels. 





Ureteric innervation

 Ureteric innervation is from the renal, 
aortic, superior hypogastric, and inferior 
hypogastric plexuses through nerves 
that follow the blood vessels. 

 Visceral efferent fibers come from both 
sympathetic and parasympathetic 
sources, while visceral afferent fibers 
return to T11 to L2 spinal cord levels.





Ureteric pain

 Ureteric pain, which is usually related to 
distension of the ureter, is therefore 
referred to cutaneous areas supplied by 
T11 to L2 spinal cord levels. 

 These areas would most likely include 
the posterior and lateral abdominal wall 
below the ribs and above the iliac crest, 
the pubic region, the scrotum in males, 
the labia majora in females, and the 
proximal anterior aspect of the thigh. 



Suprarenal glands

 The suprarenal glands are associated with the 
superior pole of each kidney. 

 They consist of an outer cortex and an inner 
medulla. The right gland is shaped like a 
pyramid, while the left gland is semilunar in 
shape and the larger of the two. 

 The suprarenal glands are surrounded by the 
perinephric fat and enclosed in the renal fascia, 
though a thin septum separates each gland 
from its associated kidney. 



Suprarenal vasculature

 The arterial supply to the suprarenal glands is extensive 
and arises from three primary sources 

 as the bilateral inferior phrenic arteries pass upward 
from the abdominal aorta to the diaphragm, they give 
off multiple branches (superior suprarenal arteries) 
to the suprarenal glands; 

 a middle branch (middle suprarenal artery) to the 
suprarenal glands usually arises directly from the 
abdominal aorta; 

 inferior branches (inferior suprarenal arteries) from 
the renal arteries pass upward to the suprarenal glands. 





the venous drainage

 In contrast to this multiple arterial 
supply is the venous drainage, which 
usually consists of a single vein leaving 
the hilum of each gland. On the right 
side, the right suprarenal vein is short 
and almost immediately enters the 
inferior vena cava; while on the left 
side, the left suprarenal vein passes 
inferiorly to enter the left renal vein. 





Nerve supply

 The main supply is by myelinated 
preganglionic sympathetic fibres from 
the splanchnic nerves via the coeliac 
plexus; the fibres synapse directly 
with medullary cells 

 Blood vessels receive the usual 
postganglionic sympathetic supply. 
Cortical control is not neural but by 
ACTH from the anterior pituitary. 






