
Superficial fascia of anterior abdominal w.
A- Below the umbilicus:- 2 layers

    1- Superficial fatty layer = Camper's fascia

    2- Deep membranous layer = Scarpa's fascia
B- Above the umbilicus:- Fatty layer only 

N.B.

1- The position of umbilicus is at the level of the disc between L3 & L4 (But lower in infants & in people with pendulous abdomen)
2- Scarpa's fascia is continuous with Colles' fascia (Deep membranous layer of the superficial fascia of perineum)
3- The upper 4 lumbar vertebrae are typical
Cutaneous nerves
    1- Lower 6 thoracic nerves:-

        a- Lower 5 intercostal

        b- Subcostal

    2- Ilio-hypogastric nerve (L1)
         - T 7:- Near xiphoid process

         - T 10:- At level of umbilicus

         - Iliohypogastric N.:- One inch above the inguinal ligament
Cutaneous arteries

1- Anterior cutaneous arteries:- From superior & inferior epigastric arteries

2- Lateral cutaneous arteries:- From the lower intercostal arteries

3- Three superficial inguinal arteries:- From femoral artery

    a- Superficial epigastric A.
    b- Superficial external pudendal A.
    c- Superficial circumflex iliac A.
Lymphatics of anterolateral abdominal wall
A- Superficial lymphatics:- 

   1- Above the umbilicus → To the axillary L.Ns.

    2- Below the umbilicus → To the superficial inguinal L.Ns.

B- Deep lymphatics:-  To the external iliac, common iliac & lumbar L.Ns.

Muscles of the anterolateral abdominal wall

	Nerve supply
	Insertion

	Origin
	

	Lower 6 thoracic Ns.
(T7 – T12)
	1- Linea alba
2- Pubic tubercle
3- Pubic crest

4- Anterior 1/2 of outer lip of iliac crest


	Lower 8 ribs
	External oblique abdominis

	
	A- The upper part → Into the lower 3 or 4 ribs 
B- The greater part  → Into
1- Linea alba

2- Pubic crest

3- Pectineal line


	1- Lateral 2/3 of inguinal ligament
2- Anterior 2/3 of the intermediate line of iliac crest
3- Thoracolumbar fascia


	Internal oblique A.

	
	1- Linea alba
2- Pubic crest
3- Pectineal line


	1- Lateral 1/3 of inguinal ligament
2- Anterior 2/3 of inner lip of iliac crest
3- Thoracolumbar fascia
4- Lower 6 costal cartilage

	Transversus A.

	
	1- Xiphoid process
2- 5th - 7th costal cartilages


	1- Lateral head:- From lateral part of pubic crest
2- Medial head:- From anterior pubic ligament


	Rectus A.

	Subcostal N.
	Linea alba

	Front of body of pubis & symphysis pubis
	Pyramidalis


Action of muscles of the anterior abdominal wall
1- Support of the abdominal viscera
2- Expulsive acts:- Micturition, defecation, parturition & vomiting
3- Forceful expiration
4- Movements of the trunk:-

    a- Flexion of lumbar spine:- By rectus abdominis

    b- Lateral flexion of lumbar spine:- By the oblique muscles

    c- Rotation of the trunk:- By external oblique + Opposite internal oblique  
Inguinal ligament

Definition:- It is the folded thickened free lower border of external oblique aponeurosis

Attachment:- Attached to the pubic tubercle & A.S.I.S.

Extensions:-

    1- Lacunar ligament

    2- Pectineal ligament

    3- Reflected part of inguinal ligament
Boundaries of rectus sheath
I- Above the costal margin
A- Anterior wall:- By external oblique aponeurosis

B- Posterior wall:- Deficient and the rectus muscle rests on the costal cartilages
II- Between the costal margin & arcuate line
A- Anterior wall:- Formed by

    1- Anterior layer of internal oblique aponeurosis

    2- External oblique aponeurosis

B- Posterior wall:- Formed by

    1- Posterior lamina of internal oblique aponeurosis

    2- Transversus abdominis aponeurosis

III- Below the arcuate line
A- Anterior wall:- Formed by
    1- External oblique aponeurosis 

    2- Internal oblique aponeurosis
    3- Transversus abdominis aponeurosis

B- Posterior  wall:- Deficient and the rectus muscle rests on fascia transversalis
(B) Contents 
A- Muscles:-

    1- Rectus abdominis

    2- Pyramidalis

B- Vessels:-

    1- Superior epigastric vessels.
    2- Inferior epigastric vessels.
C- Nerves:-
    1- Lower 5 intercostal nerves

    2- Subcostal nerve

Deep nerves of anterior abdominal wall
1- Lower 5 intercostal nerves
2- Subcostal N.
3- First lumbar nerve:- Through
    a- Iliohypogastric N.:- Supplies the skin of

        1- Above the inguinal ligament
        2- Hypogastric (Pubic) region 
        3- Over the iliac crest

    b- Ilioinguinal N.:- Supplies the skin of

        1- Scrotum (Labia majora in females)

        2- Medial surface of the thigh

        3- Over the pubic bone

Arteries of anterior abdominal wall

1- Musculophrenic A.:-
    - One of the 2 terminal branches of  I.M.A.

    - Enters the abdomen by piercing the diaphragm between the 7th & 8th costal cartilages
2- Superior epigastric artery:-

    - One of the 2 terminal branches of  I.M.A.

    - Enters the upper part of rectus sheath → Anastomoses with the inferior epigastric A. behind rectus abdominis 
3- Inferior epigastric artery:- 
    - Arises from E.I.A. → Enters rectus sheath → Ends by anastomosis with the superior epigastric A. behind rectus abdominis
4- Deep circumflex iliac A.:- Arises from E.I.A. → Runs parallel to the inguinal ligament → Supplies the lower part of anterolateral abdominal wall .
5- Lower 2 posterior intercostal & subcostal As:- From descending thoracic aorta
6- Superficial circumflex iliac artery:- From femoral A.
7- Superficial epigastric artery:- 
     - From femoral A.

     - Supplies the skin below the umbilicus
Boundaries of Hesselbach's triangle
     1- Laterally:- Inferior epigastric A.
     2- Medially:- Rectus abdominis
     3- Inferiorly:- Inguinal ligament
N.B.
2- External oblique abdominis is directed inferomedially
3- Internal oblique abdominis is directed upward, forward & medially

4- Lacunar ligament is an extension from the medial part of inguinal ligament to the superior pubic ramus
5- Pectineal ligament = Cooper's ligament:-

    - Lateral extension from lacunar ligament

    - Attached to pectin pubis

6- Reflected part of inguinal ligament :- Expansion from lacunar ligament to linea alba.
7- Rectus abdominis is divided into segments by 3 tendinous intersections. At the level of

    a- Tip of xiphoid process

    b- Umbilicus

    c- Midway between xiphoid process & umbilicus

8- Pyramidalis:-

    - Action:- Tenses linea alba
    - In front of the lower part of rectus abdominis

    - May be absent
9- Conjoint tendon = Falx inguinalis:-
    - Formed by the fusion of the lower arching fibers of internal oblique & transversus abdominis Ms.
    - Function:- Strengthens the anterior abdominal wall opposite the superficial inguinal ring

10- The posterior wall of rectus sheath ends at the arcuate line

11- Linea alba is attached to xiphoid process & symphysis pubis
12- Layers of the anterior abdominal wall:-

    a- Skin

    b- Superficial fascia

    c- Muscles
    d- Transversalis fascia

    e- Extraperitoneal fat & C.T.
    f- Parietal peritoneum

13- Spermatic cord & round ligament of uterus pass through the deep & superficial inguinal rings

14- Ilio-inguinal N. enters the canal through the interval between the internal & external oblique → Then leaves the canal through the superficial inguinal ring. This means that, it does not pass through the deep inguinal ring

15- Oblique inguinal hernia is through the inguinal canal

16- Direct inguinal hernia is through the inguinal triangle (Hesselbach's triangle)
17- Thoraco-abdominal nerves = The lower 5 intercostal nerves

Inguinal canal

Site:- Just above the medial 1/2 of inguinal ligament
Length:- 4 cm = 1.5 inches

Direction:- Downward, forward & medially
Boundaries:-

    Anterior wall:- Formed by

      1- External oblique aponeurosis

      2- In the lateral part:- Fleshy fibers of internal oblique abdominis (Over the deep inguinal ring)
    Posterior wall:- Formed by

      1- Fascia transversalis.
      2- In the medial 1/3:- Conjoint tendon (Protects the superficial inguinal ring)
    Roof:- By the arching fibers of internal oblique & transversus abdominis.

    Floor:- Formed by

      1- Inguinal ligament

      2- Lacunar ligament in the medial part
Contents = Functions:- Allows for the passage of

    A- In males:-

        1- Spermatic cord                               2- Ilio-inguinal nerve

    B- In females:-

        1- Round ligament of the uterus        2- Ilio-inguinal nerve

Openings:-

    A- Superficial inguinal ring:-

        1- It is an opening in the external oblique aponeurosis

        2- Triangular in shape

        3- Its base is the pubic crest
        4- The apex directed upward & laterally

        5- Its margins give origin to external spermatic fascia

        6- Its margins are called crura

        7- One cm superolateral to the pubic tubercle
        8- In males, it allows the passage of ilio-inguinal N. & spermatic cord

        9- In females, it allows the passage of ilio-inguinal N. & round lig. of uterus 

    B- Deep inguinal ring:-
        1- Oval with vertical long axis
      2- It is an opening in fascia transversalis

      3- Half an inch above the midinguinal point
      4- Just lateral to the inferior epigastric artery
      5- Its margins give origin to internal spermatic fascia

      6- Transmits spermatic cord in males & round ligament of uterus in females

      7- Larger in males

Regions of the abdomen

The abdomen is divided by 4 lines (2 horizontal and 2 vertical) into 9 regions

1- The 2 horizontal lines are the subcostal and transtubercular planes

2- The 2 vertical lines are the right & left midclavicular planes

3- The 9 regions are 

    a- Right & left hypochondrium

    b- Right & left lumbar regions (Flanks)
    c- Right & left iliac fossae (Groins)
    d- Epigastrium

    e- Umbilical region

    f- Hypogastrium (Pubic region)
N.B.

1- Intertubercular line passes through the 2 tubercles of iliac crest 
2- Subcostal line passes through the lower border of 10th costal cartilage
3- Right & left lateral planes = Midclavicular lines:-

    - 9 cm from the midline
    - Passes through the midinguinal points

4- Midinguinal point:- Midway between ASIS & Symphysis pubis
Scrotum

Layers:- 

  1- Skin 

  2- Dartos muscle (Replaces the superficial fascia)
  3- External spermatic fascia

  4- Cremasteric muscle & fascia

  5- Internal spermatic fascia

  6- Parietal layer of tunica vaginalis
Arterial supply:- 
  1- Superficial external pudendal A.
  2- Deep external pudendal A.

  3- Scrotal branches of internal pudendal A.

  4- Cremasteric branch of inferior epigastric A.

Nerve supply:-

  A- The anterior 1/3 of scrotum:- By L1 through

      1- Ilio-inguinal N.

      2- Genital branch of genitofemoral N.

  B- The posterior 2/3:- By S3 through

      1- Posterior scrotal branches of pudendal N.

      2- Perineal branch of the posterior cutaneous N. of the thigh  
Lymphatic drainage of scrotum & tunica vaginalis:- Superficial inguinal lymph nodes

Testis
Shape:- Oval

Weight:- 10 – 15 gm
Dimensions:- 

    a- length = 4 – 5 cm

    b- Anteroposterior = 3 cm
    c- breadth (from side to side) = 2.5 cm

External features:-

    - Upper & lower poles (Ends)

    - Anterior & posterior borders

    - Medial & lateral surfaces 

Coverings:-
     1- Skin     
     2- Dartos muscle (Replaces the superficial fascia)

     3- External spermatic fascia

     4- Cremasteric muscle & fascia

     5- Internal spermatic fascia

  6- Tunica vaginalis
  7- Tunica albuginea

Blood supply:-

      A- Arterial supply:- Testicular A.: branch from abdominal aorta
      B- Venous drainage:- Pampiniform plexus of veins → Unite to form the testicular vein:

         1- Right testicular vein drains into I.V.C.

         2- Left testicular vein drains into the left renal vein

Lymph drainage:- Para-aortic & preaortic L.Ns. 
Nerve supply:- Sympathetic fibers arise from T10 segment of spinal cord → Pass with testicular artery → Reach the testis
Epididymis
Parts:- Head, body & tail

Blood supply, nerve supply & lymph drainage:- The same as the testis
Spermatic cord

Beginning:- At the deep inguinal ring

Coverings:-

   1- External spermatic fascia
   2- Cremaster muscle and fascia
   3- Internal spermatic fascia

Constituents = Structure:-

    1- Vas deferens = Ductus deferens

    2- Arteries:- 

        a- Artery of ductus deferens:- From inferior vesical A
        b- Testicular artery

        c- Cremasteric artery

    3- Pampiniform plexus of veins

    4- Lymph vessels

    5- Nerves:-   
        a- Genital branch of genito-femoral nerve

        b- Sympathetic & visceral afferent fibers
    6- Remnants of processus vaginalis

N.B.
1- External spermatic fascia:-

    - Attached to the margins of superficial inguinal ring

    - Arises from external oblique aponeurosis
2- Internal spermatic fascia:-

    - Attached to the margins of deep inguinal ring

    - Arises from fascia transversalis
3- Cremasteric muscle originates from internal oblique abdominis
4- The left spermatic cord is longer than the right → The left testis is lower than the right 
5- Dartos muscle is supplied by sympathetic fibers 
6- The testis is covered completely by tunica vaginalis except its posterior border
7- Tunica vaginalis is a serous membrane extending from the peritoneum 
8- Tunica albuginea is a fibrous capsule

9- Sinus of epididymis:- It is an extension from the cavity of tunica vaginalis between the testis & epididymis on the lateral side

10- The testis consists of 200 – 300 lobules (Each of them contains 2 - 3 seminiferous tubules)
11- The seminiferous tubules join at the apices of the testis lobules → Form 20 – 30 straight tubules → Joined in the mediastinum testis → Form the rete testis → Then 12 – 20 efferent ductules → Emerge through the upper pole → Coiled to form the epididymis → Unite to form the body & tail of epididymis → Continues as vas deferens
12- The head of epididymis consists of coiled efferent ductules

13- The body & tail of epididymis consist of single duct (Duct of epididymis)
14- Testicular A. arises from aorta at the level of L3 vertebra
15- Cremasteric muscle is supplied by genital branch of GF nerve
Peritoneum

Boundaries of lesser sac

Anterior wall:- Formed by

    1- Caudate lobe of liver (Covered by peritoneum)

    2- Lesser omentum

    3- Stomach (Covered by peritoneum)

    4- Anterior 2 layers of greater omentum

Posterior wall:- 
    1- Posterior 2 layers of greater omentum
    2- Peritoneum covering the structures of stomach bed 

        a- Body of pancreas

        b- Upper part of abdominal aorta

        c- Coeliac trunk & its branches

        d- Left crus of diaphragm

        e- Left kidney

        f- Left suprarenal gland

Boundaries of epiploic foramen

Anteriorly:- Right free margin of lesser omentum & its contents that are

    1- Portal V.

    2- Hepatic A.

    3- Common bile duct

Posteriorly:- The peritoneum covering the

    1- I.V.C.

    2- T12 vertebra

    3- Right suprarenal gland
Superiorly:- Caudate process of the liver

Inferiorly:- 

    1- First part of duodenum

    2- Horizontal part of hepatic A.
Greater omentum
Attachment:-

    A- The anterior 2 layers:- Attached to the greater curvature of stomach

    B- The posterior 2 layers:- Attached to the head & anterior border of pancreas

Contents:-

    1- Right & left gastroepiploic vessels        4- Sympathetic nerve plexus

    2- Right gastroepiploic L.Ns                      5- Fat

    3- Lymph vessels

Function:-

    1- Storage of fat

    2- Protection against infection:- As it contains macrophages (In the form of collections called milky spots)

    3- Limits the spread of infection in the peritoneum:- By moving towards the site of infection and sealing it off from the surrounding areas (Policeman of the abdomen)

Lesser omentum

Attachment:-

    A- Inferiorly:- To

        1- Lesser curvature of stomach

        2- Proximal 2 cm of duodenum

    B- Superiorly:- To the liver

        1- Margins of porta hepatis

        2- Fissure for ligamentum venosum

Parts:-

    1- Hepatogastric ligament

    2- Hepatoduodenal ligament

Contents:-

    A- Contents of the right free margin:-

        1- Portal V.:- Posteriorly

        2- Hepatic A.:- Anterior & to the left

        3- Bile duct:- Anterior & to the right

        4- Lymph nodes & vessels

        5- Hepatic plexus of nerves

    B- Along the lesser curvature of stomach:-

        1- Right gastric vessels

        2- Left gastric vessels

        3- Gastric L.Ns. 

        4- Lymph vessels

        5- Branches from the gastric nerves

N.B.
1- Layers of peritoneum:- Parietal peritoneum & Visceral peritoneum

2- Parietal peritoneum:- Lines the inner surface of abdominal walls & undersurface of diaphragm

3- Visceral peritoneum:- Covers the abdominal organs

4- Parts of peritoneal cavity = Greater sac & Lesser sac

5- Peritoneal cavity is 

    a- Closed in males

    b- Communicating with the exterior in females

6- In females, the peritoneal cavity communicates with the exterior through uterine tubes, uterus & vagina because it is perforated by uterine tube

7- Epiploic foramen connects the greater with the lesser sacs

8- Omental foramen = Epiploic foramen = Foramen of Winslow = Aditus to lesser sac

9- Intraperitoneal organs = Organs that are completely covered by visceral peritoneum:- e.g. stomach, jejunum, ileum & spleen 

10- Retro-peritoneal organs = Organs that lie behind peritoneum = Partially covered by visceral peritoneum:- e.g. pancreas, ascending colon, descending colon & kidney

11- No organ lies actually inside peritoneal cavity

12- Omental bursa = Lesser sac

13- Omentum = 2 layered peritoneal fold connecting the stomach to another organ

    a- Greater omentum:- Connects it to transverse colon
    b- Lesser omentum:- Connects it to liver
14- Mesentery = 2 layered peritoneal fold connecting part of the intestine to the posterior abdominal wall 

Abdominal part of esophagus

Length:- Half an inch

End:- At the level of T 11, one inch to the left of midline by opening into the cardiac end of stomach
Blood supply:-

    A- Arterial supply:- 

        1- Left gastric A.

        2- Left inferior phrenic A.  

    B- Venous drainage:- Left gastric V. 

Lymph drainage:- To left gastric L.Ns.

Nerve supply:-
   A- Esophageal plexus:- Consists of

       1- Parasympathetic fibers:- From vagi
       2- Sympatheticfibers:- From greater splanchnic nerves

   B- Plexus around left gastric A.
Peritoneal covering:- Anteriorly & on the left side

N.B.
1- Esophageal opening of diaphragm is at the level of T 10 slightly to the left of midline

2- The left border is separated from the fundus & greater curvature of stomach by cardiac notch

Stomach
Shape:- J-like
Parts:-
      1- Cardia:- Around the cardiac orifice
    2- Fundus:- Above the level of cardiac orifice
    3- Body

    4- Pyloric part:- Consists of
         a- Pyloric antrum
         b- Pyloric canal
Peritoneal relations:-
1- Completely covered by peritoneum except the bare area of stomach

    - The bare area 

        a- On the upper part of the posterior surface (Above the gastrophrenic ligament)

        b- Related directly to the left crus of diaphragm

2- Lesser curvature:- Attached to lesser omentum
3- Greater curvature:- Gives attachment to
   a- Gastro-splenic ligament

   b- Gastro-phrenic ligament
   c- Greater omentum

Relations:-

A- Anteriorly:-
   1- Anterior abdominal wall

   2- Left lobe of liver
   3- Spleen
   4- Diaphragm:- Separates it from

       a- Pericardium

       b- Left pleura

       c- 6th – 9th ribs

B- Posterior relations = stomach bed:- Separated from the stomach by lesser sac

   1- Pancreas

   2- Splenic Artery

   3- Left kidney

   4- Left suprarenal gland

   5- Splenic flexure of colon

   6- Transverse mesocolon

   7- Diaphragm

   8- Spleen (But separated from the stomach by the cavity of greater sac not the lesser sac)
Blood supply:-

A- Arterial supply:-

  1- Left gastric A.:- From celiac trunk

  2- Right gastric A.:- From common hepatic A.

  3- Right gastro-epiploic A.:- From gastro-duodenal A. that is a branch of hepatic A.

  4- Left gastro-epiploic A.:- From splenic A.

  5- Short gastric As.:-

      - From splenic A. 

      - 5 – 7 in number 

      - Supply the fundus 

B- Venous drainage:- 

  1- Left gastric V.:- To portal vein
  2- Right gastric V.:- To portal vein

  3- Right gastro-epiploic V.:- To superior mesenteric V.

  4- Left gastro-epiploic V.:- To splenic V.

  5- Short gastric As.:- To splenic V.
Lymph drainage:-

  A- Upper 2/3:- To gastric L.Ns.
  B- Right 2/3 of the lower 1/3:- To pyloric L.Ns.
  C- Left 1/3 of the lower 1/3:- To pancreaticoduodenal L.Ns.
Nerve supply:-

    A- Sympathetic supply:- From T6 – T9 segments of spinal cord → Through the greater splanchnic nerves → To the coeliac plexus → Along the arteries supplying the stomach
    B- Parasympathetic nerve supply:- From anterior & posterior vagal trunks 
N.B.

1- Pyloric orifice:- At the level of lower border of L1 (Transpyloric plane) 0.5 inch to the right of midline

        - Indicated on the surface by

            a- Circular groove = Pyloric constriction 

            b- Thickening of pyloric sphincter
            c- Prepyloric vein. In front of the constriction
2- Angular notch is on the lesser curvature

3- Muscular layer of stomach consists of 3 layers

    a- Outer longitudinal

    b- Middle circular

    c- Inner oblique
4- Stomach lies in the epigastric, umbilical & left hypochondriac region
5- The anterior surface is directed anterosuperiorly
6- Gastric rugae = Folds in the mucosa of the empty stomach
Spleen
Site:- In the left hypochondrium & epigastrium
Ends:-

  1- Anterior end:- Directed downward, forward & laterally

  2- Posterior end:- 

      - Directed upward, backward & medially

      - Rests on the upper pole of left kidney

Borders:-

  1- Upper border:- Notched

  2- Lower border:- Rounded

  3- Intermediate border:- Rounded

Surfaces:-

  1- Diaphragmatic surface:- Smooth & convex

  2- Visceral surface:- Has the following impressions

    a- Gastric impression:-

        - For fundus of stomach

        - Between the upper & intermediate borders

    b- Renal impression:-

        - For left kidney

        - Between the lower & intermediate borders

    c- Colic impression:-

        - For the splenic flexure of colon

        - Adjacent to the anterior end

        - Its lower part is related to the phrenico-colic ligament

    d- Pancreatic impression:-

        - For tail of pancreas

        - Between the hilum & colic impression
Arterial supply:- Splenic A. that is a branch of celiac trunk
Venous drainage:- Splenic V. that unites with S.M.V. to form portal V.
Nerve supply:- Vasomotor sympathetic fibers derived from celiac plexus

Peritoneal relations:-

   A- Peritoneal covering:- Completely covered by peritoneum

   B- Peritoneal ligaments:-   
     1- Gastrosplenic ligament:- Attached to
        - Hilum of spleen

        - Greater curvature of stomach

     2- Lieno-renal ligament:- Attached to

        - Hilum of spleen

        - Front of left kidney

     3- Phrenico-colic ligament:- Attached to

        - Splenic flexure of colon

        - Diaphragm:- Opposite the 11th rib in the midaxillary line

Surface anatomy:- 
  1- Upper border:- Parallel to upper border of 9th rib 
  2- Lower border:- Parallel to lower border of 11th rib
  3- Long axis:- With the long axis of 10th rib 

  4- Anterior end:- Reaches the midaxillary line
  5- Posterior end:- 1.5 inches to the left of the 10th thoracic spine
N.B.

1- No lymphatics in the spleen
2- Gastro-splenic ligament carries

    a- Short gastric vessels

    b- Lymphatics

    c- Sympathetic nerve fibers

3- Lieno-renal ligament carries

    a- Splenic vessels

    b- Lymphatics

    c- Sympathetic nerve fibers

    d- Tail of pancreas

    e- Pancreaticosplenic L.Ns.

4- Splenic V. runs behind tail & body of pancreas → Ends behind the neck by joining the superior mesenteric V. → To form the portal V. 
5- Tributaries of splenic V.:-

    a- Short gastric Vs.

    b- Left gastro-epiploic V.

    c- Inferior mesenteric V.

    d- Pancreatic Vs.

Celiac artery

Beginning:- From abdominal aorta at the level of upper part of L1 vertebra (just below the aortic opening of diaphragm)

Length:- 0.5 inch

Branches:-

    1- Left gastric A.:- The smallest
    2- Splenic A.:- The largest
    3- Hepatic A.
Relations:- Surrounded by Coeliac plexus of nerves

Splenic artery

Course:- Originates from celiac trunk → Runs to the left on the upper border of pancreas behind the lesser sac → In front of the left kidney & suprarenal gland → Passes through lieno-renal ligament → Reaches the hilum of spleen → Divides into splenic branches.

Branches:-

   1- Pancreatic branches:- Supply the neck, body & tail of pancreas
   2- Left gastro-epiploic A.
   3- Short gastric As.:- Supply the fundus of stomach
   4- Terminal splenic branches
Left gastric A.

Course:- Arises from celiac trunk → Ascends to the cardio-esophageal junction → Enters the lesser omentum → Runs along the lesser curvature → Ends by anastomosis with the right gastric A.
Branches:-

  1- Esophageal branches

  2- Numerous gastric branches
Common hepatic artery

Course:- Arises from coeliac trunk → Runs to the right → Ends by dividing into 2 branches (Gastroduodenal A. & hepatic A. proper) 

Branches:-

1- Right gastric A.:- From common hepatic A.

2- Gastro-duodenal A.:- Descends behind 1st part of duodenum → Ends at the lower border of 1st part of duodenum by dividing into

    a- Right gastro-omental A.

    b- Superior pancreatico-duodenal A.
         ** Supraduodenal A.:- May arise from gastroduodenal artery above the 1st part of duodenum 
3- Hepatic A. proper:- Enters the lesser omentum → Ascends in the right free margin of lesser omentum (In front of portal V. & to the left of bile duct) → Ends at porta hepatis by dividing into right & left hepatic As.

        ** Terminal branches:-

             1- Right hepatic A.

             2- Left hepatic A.

        ** Cystic A.:-

            - From the right hepatic A.

            - Supplies the gall bladder

Parts of hepatic A.:-

     A- Common hepatic A. = Proximal to the origin of gastroduodenal A.

     B- Hepatic A. proper = Distal to the origin of gastroduodenal A.
N.B.:- 

1- Arteries of gut are

    a- Coeliac trunk = Artery of the foregut

    b- Superior mesenteric A. = Artery of the midgut

    c- Inferior mesenteric A. = Artery of the hindgut

2- Some esophageal branches of left gastric A. ascend through the esophageal opening of diaphragm → Anastomose with esophageal branches of descending aorta

Superior mesenteric artery

Course:- Begins from the anterior surface of abdominal aorta at the level of lower border of 1st lumbar vertebra
Branches:-
1- Inferior pancreaticoduodenal artery:- The 1st branch
2- Jejunal and ileal branches

     - 12 – 15 in number

     - Arise from the left side
     - Supply jejunum & ileum except the terminal part of ileum (Supplied by the ileocolic A.).

3- Ileocolic artery:- Gives
        1- Colic branch:- To the ascending colon
        2- Caecal branches:- To the front & back of caecum.
        3- Appendicular A.:- To appendix
        4- Ileal branches:- To the terminal part of ileum
4- Right colic artery:- 

       - Supplies the upper 2/3 of ascending colon & right colic flexure

       - Divides into ascending & descending branches → 

                   a- The ascending branch anastomoses with the middle colic A.

                   b- The descending branch anastomoses with the ileocolic A. 
5- Middle colic artery:-
    - Supplies the right 2/3 of transverse colon 
    - Divides into right & left branches that anastomose with the right & left colic As. respectively
Inferior mesenteric artery

Course:- Begins from the anterior surface of abdominal aorta at the level of 3rd lumbar vertebra → Ends by continuation as the superior rectal A.
Branches:-

  1- Left colic artery:- Supplies the left 1/3 of T.C. & upper part of D.C
  2- Several sigmoid arteries:- Supply the lower part of D.C. & sigmoid colon 
  3- Superior rectal artery:- Supplies the rectum & upper 1/2 of anal canal 
Portal vein

Course:- Begins behind the neck of pancreas & at the level of L2 vertebra by the union of S.M.V. & splenic V. → Ascends behind the 1st part of duodenum → Ascends in the free margin of lesser omentum behind & between the bile duct & hepatic A. proper (In front of epiploic foramen) → Ends at porta hepatis by dividing into right and left branches

Tributaries:-

    1- splenic V.

    2- superior mesenteric V.

    3- right gastric V.

    4- left gastric V.

    5- cystic veins.

    6- paraumbilical veins:- Connect the veins of anterior abdominal wall with portal V.
N.B.:- Portal V. drains the spleen, pancreas, gall bladder & abdominal part of GIT (Except the lower 1/2 of anal canal)
Inferior mesenteric vein
Course:- Begins as a continuation of superior rectal V. → Ascends → Joins the splenic V.

Tributaries:-
   1- Superior rectal V.

   2- Sigmoid Vs.

   3- Left colic V. 
Drains:

  1- Rectum

  2- Sigmoid colon

  3- Descending colon

  4- Splenic flexure of the colon

  5- Left 1/3 of transverse colon
  6- Upper 1/2 of anal canal
N.B.:- Sometimes, the IMV opens into the SMV or the junction between SMV & splenic V.
Superior mesenteric vein
Course:- Begins in the right iliac fossa as Vs. draining the caecum, appendix & terminal part of ileum → Ascends in the root of mesentery of small intestine to the right of S.M.A. → Passes in front of 3rd part of duodenum → Ends behind the neck of pancreas by uniting with splenic V. to form the portal V.

Drains:-
   1- Small intestine

   2- Caecum & appendix

   3- Ascending colon

   4- Transverse colon (Right 2/3)

Tributaries:-

   1- Jejunal Vs.

   2- Ileal Vs.

   3- Ileo-colic V.

   4- Right colic V.

   5- Middle colic V.

   6- Anterior & posterior inferior pancreatico-duodenal Vs.

   7- Right gastro-epiploic V.

Tributaries of splenic V.
1- Short gastric Vs.:- From the fundus of stomach

2- Left gastro-epiploic V.

3- Pancreatic Vs.

4- Inferior mesenteric V.

Small intestine

1- Duodenum             2- Jejunum                   3- Ileum
Duodenum
Shape:- C-shaped
Site:- In the epigastric & umbilical regions
Length:- 10 inches =  25 cm
    1- First     part       =   2  inches

    2- Second     part   =   3  inches

    3- Third     part     =   4  inches

    4- Fourth     part   =   1  inch

Blood supply:-

    A- Arterial supply:- 
       1- Superior pancreaticoduodenal artery:- 

           - Branch of gastroduodenal A that is a branch of hepatic A.

           - Supplies the duodenum above the level of bile duct opening
       2- Inferior pancreaticoduodenal artery:-   
           - Branch of superior mesenteric A.

           - Supplies the duodenum below the level of bile duct opening

       3- Supraduodenal A.

   B- Venous drainage:- To 
         1- Portal V. 

         2- Superior mesenteric V.

         3- Splenic V. 
Lymph drainage:- To pancreatico-duodenal L.Ns. → Then to
        a- Hepatic L.Ns. → To coeliac L.Ns.

        b- Superior mesenteric L.Ns. 
Peritoneal covering:-

    1- The 1st one inch:- 
        - Completely covered by peritoneum → Mobile 
        - Connected to the liver by hepatoduodenal ligament (Part of lesser omentum)
    2- The remainder:-

        - Retro-peritoneal → Fixed
        - The peritoneum covers its anterior surface partially
Parts:-

   A- 1st part:-

      - Begins at pylorus

      - Ends at the neck of gall bladder
   B- 2nd part:- 

      - Begins at the neck of gall bladder 

      - Ends at the 3rd lumbar vertebra
   C- 3rd  part:- Horizontal in front of L3
   D- 4th part:- Ends at the level of upper border of 2nd lumbar vertebra
Features in the interior of the 2nd part:-

   A- Major duodenal papilla:-

      - Posteromedially

      - Presents the opening of hepatopancreatic ampulla

   B- Minor duodenal papilla:-

      - Posteromedially

      - Presents the opening of accessory pancreatic duct

Relations of duodenum
Relations of the 1st part 
Posteriorly:-

    1- Gastro-duodenal A.

    2- Bile duct

    3- Portal V.

    4- IVC

Relations of the 2nd part 
Anteriorly:-  Transverse colon 
Posteriorly:- Right kidney
Medially:- Head of pancreas              
Relations of the 3rd part 

Anteriorly:- Superior mesenteric vessels
Posteriorly:- 1- Vertebral column (L3)     2- I.V.C.        3- Aorta
N.B.

1- Duodenum:-

    - The shortest, widest & most fixed part of small intestine

    - Fixed except at its beginning

2- The 1st part ends at the neck of gall bladder

3- Pancreatico-duodenal L.Ns. lie between the duodenum & head of pancreas

4- The 4th part is to the left of aorta

Jejunum & ileum

Arterial supply:-
     A- Jejunum:- Supplied by jejunal branches of S.M.A.  

     B- Ileum:- Supplied by  

         1- Ileal branches of S.M.A.

         2- Ileocolic A.:- From S.M.A.

Lymph drainage:- To superior mesenteric L.Ns.
Nerve supply:- By superior mesenteric plexus (Sympathetic & parasympathetic fibers)
Differences between jejunum and ileum
	Ileum
	Jejunum


	

	- The distal 3/5

- 360 cm
	The proximal 2/5 of the mobile part of small intestine

- 240 cm


	
1 - Length

	Thinner
	Thicker

	2- Wall

	Narrower & usually loaded
	Wider & usually empty


	3- Lumen

	a- No windows

b- More fat

c- Arterial arcades:- 3 – 4 rows or more
d- Vasa recta:- Shorter & more numerous


	a- Windows are present

b- Less fat

c- Arterial arcades:- 1 – 2 rows

d- Vasa recta:- Longer & fewer


	4- Mesentery

	Smaller & sparse
	Larger & more closely set
	5- Circular mucosal folds = Plicae circularis


	- Smaller

- Thinner

- Fewer

- Finger like
	- Larger

- Thicker

- More abundant

- Leaf like


	6- Villi

	Present 
	Absent


	7- Peyer's patches


N.B.

1- Length of jejunum + Ileum =  6 meters

2- Coils of jejunum & ileum 

    - Freely mobile

    - Attached to the posterior abdominal wall by the mesentery of small intestine

3- Peyer’s patches = Aggregations of lymphoid tissue

Differences between large and small intestine

	Large intestine
	Small intestine

	

	Present
	Absent
	1- Appendices epiploica 


	
	
	2- Taeniae coli



	
	
	3- Sacculations (Haustra)



	Larger

	Smaller
	4- Caliber

	The greater part is fixed


	The greater part is freely mobile
	5- Fixity

	Absent
	Present
	6- Villi



	Absent


	Present in the ileum
	7- Peyer's patches


Caecum

Position:- In the right iliac fossa above the lateral 1/2 of inguinal ligament 
Length:- 6 cm
Breadth:- 7.5 cm
Peritoneal covering:- Completely covered by peritoneum
Arterial supply:- Anterior & posterior caecal arteries that are branches from ileocolic artery that is a branch from S.M.A.
Appendix
Dimensions:- 

    a- Length = 2 – 20 cm (Average 9 cm)
    b- Diameter = 5 mm
Position:-
   * In right iliac fossa
   * Its base is fixed and lies deep to McBurney’s point
   * Positions of the tip:- Variable

      1- Retrocaecal:- 65 % of subjects
      2- Pelvic:- 30 % of subjects

      3- Pre ileal
      4- Post ileal

      5- Subcaecal 
Peritoneal covering:- 

    - Completely covered by peritoneum 

    - Has a mesentery (mesoappendix)

Arterial supply:- Appendicular artery that is a branch of the inferior division of ileocolic A. that is a branch of S.M.A.
Surface anatomy:-

  - The base of appendix is represented by McBurney's point

  - McBurney's point is a point at the junction between the lateral & middle thirds of a line drawn between the right A.S.I.S.  and umbilicus

Appendicular orifice:- Into the postero-medial aspect of caecum. 2 cm below the ileocaecal orifice
N.B.
1- Large intestine:-

    - 1.5 meters long

    - Fixed except the appendix, transverse colon & sigmoid colon

2- Taeniae coli:-

    - 3 in number
    - Absent in the appendix, rectum & anal canal
3- Appendices epiploica:- 

     - Bags of peritoneum filled with fat

     - Absent in the appendix, caecum, rectum or anal canal

4- Ileocaecal junction:-

     - On the posteromedial aspect of the caecum
     - Guarded by the ileocaecal valve

5- Appendicular A. descends behind the terminal part of ileum → Enters the mesoappendix
6- Lymph drainage & nerve supply of caecum, appendix & A.C. = The same as with jejunum & ileum
7- Base of appendix can be found by identifying the taeniae coli of caecum → Trace these taenia coli → They converge towards the base of appendix
Ascending and descending colon
	Descending colon

	Ascending colon

	

	10 inches
	5 inches


	Length

	Retroperitoneal (Peritoneum covers the anterior surface and the sides) 

	Peritoneal covering

	By branches of I.M.A.:-
1- Left colic A.
2- Sigmoid As.
	By branches of S.M.A.:-
1- Right colic A.
2- Ileocolic A.

	Arterial supply

	Inferior mesenteric plexus (P & S)
	Superior mesenteric plexus (P & S)


	Nerve supply



	Inferior mesenteric L.Ns
	Superior mesenteric L.Ns.
	Lymph drainage


Transverse colon
Length:- 20 inches = 50 cm

Arterial supply:-

    A- Proximal 2/3:- By middle colic A. that is a branch of S.M.A.

    B- Distal 1/3:- By the ascending branch of left colic A. that is a branch of I.M.A.

Nerve supply & lymph drainage:-

    A- Proximal 2/3:- As with A.C..

ج    B- Distal 1/3:- As with D.C.

Peritoneal covering:- Completely covered by peritoneum except its proximal part where the peritoneum covers its anterior surface only but the posterior surface lies directly on the 2nd part of duodenum and head of pancreas
N.B.
    1- Descending colon ends at the pelvic brim by continuation as pelvic colon  
    2- Phrenico-colic ligament

        - Attached to the left colic flexure & left 11th rib in the midaxillary line

        - Supports the spleen

        - Forms the upper limit of the left paracolic gutter

    3- Transverse colon:-

        - Suspended to the anterior border of the pancreas by transverse mesocolon

        - May reach the pelvis

        - Freely mobile
    4- Right & left paracolic gutters are lateral to ascending & descending colon

Pancreas

Parts:- Head, neck, body & tail

Dimensions:- In cm
    - Length = 15 - 20 
    - Breadth = 3 
    - Thickness = 2

Weight:= 90 gm

Color:- Yellowish

Level:- L1 & L2 vertebrae

Arterial supply:-

    1- Pancreatic branches of splenic A.

    2- Superior pancreatico-duodenal A.:- From gastroduodenal A. From hepatic A.

    3- Inferior pancreatico-duodenal A.:- From S.M.A.

Venous drainage:-

    1- Pancreatic Vs. → To splenic V.

    2- Superior pancreatico-duodenal V. → To portal V.

    3- Inferior pancreatico-duodenal V. → To S.M.V.

Lymph drainage:- To

    1- Pancreaticosplenic L.Ns.

    2- Coeliac L.Ns.

    3- Superior mesenteric L.Ns.

Nerve supply:-

  1- Parasympathetic:- From anterior & posterior vagal trunks
  2- Sympathetic:- From 

      a- Coeliac plexus along the splenic A.

      b- Superior mesenteric plexus along the inferior pancreatico-duodenal A.
Relations of pancreas

I- Relations of the head

A- Right lateral border:- Related to

    1- Second part of duodenum

    2- Anastomosis between the superior & inferior pancreaticoduodenal As.

    3- End of bile duct

B- Anterior surface:- Related to

    1- Gastroduodenal A.      2- Transverse colon     3- Jejunum (Separated from it by peritoneum)

C- Posterior surface:- Related to

    1- I.V.C.     2- Ends of renal Vs.      3- Right crus of diaphragm        4- Bile duct

D- Uncinate process:-

      1- Anteriorly:- Superior mesenteric vessels

      2- Posteriorly:- Aorta

II- Relations of the neck

Posterior surface:- Related to the end of S.M.V. & the beginning of portal V.

III- Relations of the body

A- Anterior surface:- Covered by peritoneum & Related to  1- Lesser sac      2- Stomach    
B- Posterior surface:- Related to

    1- Aorta                                       5- Left kidney

    2- Origin of S.M.A.                     6- Left suprarenal gland

    3- Left crus of diaphragm            7- Left renal vessels

    4- Splenic V.

C- Anterior border:- Attached to the root of transverse mesocolon

Ducts of pancreas

I- Main pancreatic duct

Course:- Begins in the tail → Runs through the body, neck & head → Enters the wall of 2nd part of duodenum → Unites with the bile duct to form the hepatopancreatic ampulla (Ampulla of Vater) → Opens on the summit of major duodenal papilla.

II- Accessory pancreatic duct

Course:- Begins in the lower part of the head → Enters the wall of 2nd part of duodenum  → Opens on the summit of minor duodenal papilla.

N.B.:-

1- Pancreas:-
    - Exocrine & endocrine gland
    - The head is in the concavity of duodenum
    - The tail reaches the hilum of spleen
2- Bile duct is often embedded in the substance of pancreas

3- Minor duodenal papilla is cranio-ventral to the major one    
Liver

Weight:-

    - In males = 1600 gm
    - In females = 1300 gm

Site = Position:- Occupies the whole right hypochondrium, greater part of epigastrium & extends to the left hypochondrium

Blood supply:-

    A- Arterial:-

        1- Portal vein:- Provides 80% of the arterial supply
        2- Hepatic artery:- Provides 20% of the arterial supply
    B- Venous drainage:- By right & left hepatic Vs. → Into I.V.C.
Lymph drainage:-

    a- L.Ns. around the end of I.V.C.

    b- Hepatic L.Ns. → Celiac L.Ns.

Nerve supply:-

    a- Sympathetic fibers around hepatic A.:- From the celiac plexus

    b- Parasympathetic fibers:- From anterior & posterior vagal trunks 
Structures passing through porta hepatis:-

    1- Portal vein:- Posteriorly

    2- Hepatic artery:- In the middle

    3- Right & left hepatic ducts (Bile ducts):- Anteriorly

    4- Hepatic plexus of nerves

    5- Lymphatics.

Caudate lobe

Boundaries:-

    1- Inferiorly:- Porta hepatis

    2- To the right:- Groove for I.V.C.

    3- To the left:- Fissure for ligamentum venosum

Processes:- 

    1- Caudate process:- Connects it with the right lobe

    2- Papillary process
Quadrate lobe
Boundaries:-

    1- On the right = Fossa for gall bladder    

    2- On the left = Fissure for ligamentum teres

    3- Posteriorly = Porta hepatis

    4- Anteriorly = Inferior border of liver  

Peritoneal covering:- 

    A- Most of the liver is covered by peritoneum

    B- Areas of liver not covered by peritoneum :-

       1- Bare area of the liver

       2- Porta hepatis 

       3- Groove for I.V.C.  

       4- Fossa for gall bladder

Peritoneal folds of the liver:-

    1- Falciform ligament:- Has 3 borders
        a- One border is attached to the anterior surface of the liver 

        b- Another border is attached to the anterior abdominal wall & inferior surface of diaphragm
        c- A 3rd border is free extending between the umbilicus & lower border of the liver
    2- Right triangular ligament:- On the right lobe
    3- Left triangular ligament:- On the left lobe
    4- Coronary ligament:- 
        - Consists of upper (Anterior) and lower (Posterior) layers
        - Its 2 layers meet on the right (To form the right triangular ligament) & on the left (To form the left triangular ligament)
          5- Lesser omentum:- Attached to

                  a- Margins of porta hepatis & fissure for ligamentum venosum

                  b- Lesser curvature of stomach & first one inch of duodenum 
Relations

Anterior surface:- Related to
    1- Xiphoid process

    2- Anterior abdominal wall in the midline
    3- Diaphragm:- Separates the liver from lungs & pleura  

Posterior surface:- Shows

    1- Bare area

    2- Groove for I.V.C. in the bare area

    3- Caudate lobe

    4- Fissure for ligamentum venosum 

    5- Esophageal impression:- On the back of left lobe
Inferior surface:- Shows
    1- Gastric impression:- On the undersurface of the left lobe

    2- Tuber omental:- On the undersurface of the left lobe
    3- Fissure for ligamentum teres
    4- Fossa for gall bladder
    5- Colic impression:- For hepatic flexure of colon

    6- Duodenal impression:- For 2nd part of duodenum  

    7- Renal impression:- For right kidney
    8- The quadrate lobe is related to

        a- Pylorus

        b- First part of duodenum

        c- Lesser omentum

Superior surface:- The diaphragm separates it from

    1- Bases of lungs & pleura
    2- Pericardium & heart
Right surface:- The diaphragm separates it from 7th – 11th ribs (In the midaxillary line)

Extrahepatic biliary apparatus

Parts:-

    1- Right & left hepatic ducts

        2- Common hepatic duct

    3- Gall bladder

    4- Cystic duct

    5- Bile duct

Course:- Right & left hepatic ducts emerge from the right & left lobes of the liver at porta hepatis → Unites with cystic duct to form bile duct → Descends in the right free margin of lesser omentum → Behind the 1st part of duodenum → Behind the head of pancreas → Enters the wall of 2nd part of duodenum → Unites with the main pancreatic duct to form the hepato-pancreatic ampulla → Opens at the summit of major duodenal papilla in the 2nd part of duodenum.

Gall bladder

Shape:- Pear shaped
Position:- In the fossa for gall bladder on the visceral (inferior) surface of the liver 
Length:- 7 – 10 cm
Breadth:- 3 cm
Function:- Storage of bile
Parts:-

   1- Fundus:- at the upper end of right linea semilunaris
   2- Body

   3- Neck

Peritoneal covering:- The peritoneum covers 
    1- The inferior surface of neck and body 

    2- The fundus completely

Arterial supply:- Cystic A. that is a branch of right branch of hepatic A.

Venous drainage:- By the cystic V. → Into P.V.
Nerve supply of gall bladder & cystic duct:-
    a- Sympathetic:- From celiac plexus

    b- Parasympathetic fibers:- From vagus Ns.

    c- Sensory (Somatic afferent fibers):- By right phrenic N.
Common bile duct
Length:- 8 cm
Diameter:- 6 mm
Course:- Begins near porta hepatis by the union of CHD & CD → Descends in the right free margin of lesser omentum → Behind the 1st part of duodenum → Behind the head of pancreas → Enters the wall of 2nd part of duodenum → Unites with the main pancreatic duct to form the hepato-pancreatic ampulla → Opens at the summit of major duodenal papilla of 2nd part of duodenum.
N.B.:-

1- Liver:-

    - Divided into right & left lobes by

        a- Falciform ligament on the anterior & superior surfaces

        b- Fissure for ligamentum teres on the inferior surface

        c- Fissure for ligamentum venosum on the posterior surface

    - The right lobe forms its 5/6 (Five sixths)

2- Omental tuberosity is related to the lesser omentum
3- Ligaments attached to the left branch of portal vein are

   A- Ligamentum teres

   B- Ligamentum venosum
4- Ligamentum teres = Obliterated umbilical V.
5- Structures passing through the free lower border of falciform ligament

    a- Ligamentum teres

    b- Paraumbilical veins:- Connect the veins of anterior abdominal wall with the left branch of portal vein

6- Bile is formed by the liver & stored in gall bladder
7- Arrangement of major structures at porta hepatis from behind forwards

    a- Branches of  P.V.

    b- Hepatic A.

    c- Hepatic ducts
8- Common hepatic duct:

    - 3 cm long

    - Joined by cystic duct at acute angle
9- Cystic duct:- 3 - 4   cm long
10- Sphincter of Oddi surrounds the ampulla of Vater (Hepatopancreatic ampulla).
11- Fundus of G.B. is at the tip of right 9th costal cartilage
12- Inflammation of G.B. → Referred pain to the right shoulder & back of chest because this area is supplied by C3, 4 & 5 (The same as the root value of right phrenic N. that supplies the G.B.)  
Kidney
Location:- 

    - In the epigastric, hypochondriac, lumbar & umbilical regions

    - Extends from the upper border of  T12 to the middle of  L3 vertebrae

Size:-

    a. length        =   11  cm

    b. breadth     =    6   cm

    c. thickness   =     3   cm
Structures passing through the hilum:- From anterior to posterior
    1- Renal V.

    2- Renal A.

    3- Renal pelvis (Dilated upper part of the ureter)

Arterial supply:-

    1- Renal A.:- Branch of abdominal aorta
    2- Accessory renal A.:- In 30 % of individuals
Venous drainage:- The renal V. drains into I.V.C.
Lymph drainage:- Lateral aortic L.Ns. at the origin of renal A. (Level of L2)
Nerve supply:- By vasomotor renal plexus (Along renal A.) that is derived from coeliac plexus & consists of

    a- Sympathetic fibers:- From T10 - L1 segments of spinal cord

    b- Parasympathetic fibers:- From vagus N.
Capsules = Coverings:- from deepest to superficial

  1- Fibrous capsule

  2- Perirenal fat = Perinephric fat
  3- Renal fascia (Anterior & posterior layers)
  4- Pararenal fat = Paranephric fat

Layers = Structure:- Consists of 3 layers; from superficial to deep

    a- The cortex:- Consists of 2 parts:-

        1- Cortical arches = Cortical lobules:- Caps the bases of pyramids

        2- Renal columns:- Dip between the pyramids 

    b- The medulla:- Consists of pyramids
         - 10 pyramids
         - Apices of pyramids = Renal papillae:- Indent the minor calyces
    c- Renal sinus:- 
Surface anatomy

 On the back:- Represented by the parallelogram of Morris (Morrison's) parallelogram that is drawn by

     1- Two vertical lines 2.5 & 9.5 cm from the midline

     2- Two horizontal lines at the level of   T 11   &    L 3   spines
      - The hilum is 5 cm lateral to   L 1   spine

Relations of kidney

Posterior relations:-

    A- Right kidney:-
        1- Diaphragm:-   

        2- Medial & lateral arcuate ligaments

        3- 12th rib

        4- Psoas major

        5- Quadratus lumborum

        6- Transversus abdominis

        7- Subcostal N. & vessels

        8- Iliohypogastric N. (L1)

        9- Ilioinguinal N. (L1)
    B- Left kidney:-

        1- …………

        2- …………

        3- 11 & 12th rib

        4- …………

        5- …………

        6- …………

        7- …………

        8- …………

        9- …………
Anterior relations:-

	Left Kidney


	Right Kidney

	1- Left Suprarenal gland

2- Splenic flexure of colon

3- Descending colon

4- Pancreas

5- Spleen

6- Splenic vessels

7- Stomach

8- Jejunum

 
	1- Right suprarenal gland

2- Hepatic flexure of colon

3- 2nd part of duodenum

4- right lobe of the liver

5- Small intestine


Peritoneal covering of kidney

A- The right kidney:- Its front is covered by peritoneum in the areas related to

    1- Right lobe of the liver

    2- Small intestine
B- The left kidney:- Its front is covered by peritoneum in the areas related to

    1- Spleen

    2- Jejunum

    3- Stomach

** The other parts of the anterior surfaces are in direct relation with the organs

N.B.
    4- Left K. is longer, narrower, higher & nearer to the midline than the right K.
    2- Transpyloric plane passes through

        a- Upper part of the hilum of right K.

        b- Lower part of the hilum of left K.

    3- Longitudinal axis is directed inferolaterally → The upper pole is nearer to the midline

    4- The capsule:-

        - Covers the kidney & lines the sinus

        - Can be easily stripped off from the K.

    5- The perinephric fat fills the extra space of the sinus

    6- Weight of kidney:- 150 gm in males & 135 gm in females
    7- Paranephric fat:

        - More posteriorly & inferiorly

        - Fills the paravertebral gutter

        - Forms a cushion for the K.

    8- Renal lobe = The pyramid + The overlying cortical arch 

    9- Hilus = Hilum

Suprarenal gland

Parts = Layers:-

    1- Cortex

    2- Medulla

Arterial supply:- By 3 As.

    1- Superior suprarenal A.:- From inferior phrenic A. 

    2- Middle suprarenal A.:- From aorta

    3- Inferior suprarenal A.:- From renal A.

Venous drainage:- By the suprarenal vein

    1- The right suprarenal vein drains into I.V.C.
    2- The left suprarenal vein drains into left renal vein.
Lymph drainage:- To lateral aortic L.Ns.

Nerve supply:- The medulla is supplied by preganglionic sympathetic fibers from celiac plexus.

Ureter

Length:- 25 cm = 10 inches

Diameter:- 3 mm

Parts:- 

    a- Renal pelvis:- The upper dilated part
    b- Ureter proper
Normal constrictions:-

    1- At the pelvi-ureteric junction:- Between the renal pelvis & ureter proper

    2- At the brim of lesser pelvis

    3- While passing through the wall of U.B.

Arterial supply:-

   1- Upper part:-    

        a- By branches from renal A.

        b- May receive branches from the gonadal A.
   2- Middle part:- 

        a- By branches from aorta

        b- May receive branches from the gonadal or iliac As.
   3- Pelvic part:-    By branches from 
        a- Vesical As.

        b- Middle rectal A.

        c- Uterine A.
Venous drainage:- By veins corresponding to the arteries
Nerve supply:- The abdominal part is supplied by renal, aortic & superior hypogastric plexuses

N.B.:- 

  1- In relation to the ureter:-

       - 5 inches in the abdomen & 5 in the pelvis

       - The ureter proper begins at the level of lower end of the K.

       - Descends in front of psoas major

       - Enters the pelvis by passing in front of the end of C.I.A.

       - The ureteric pain is referred to the lower quadrant of the anterior abdominal wall especially the groin 

 2- The kidney, suprarenal gland & ureter are retroperitoneal
 3- The chromaffin cells of medulla are homologous to postganglionic sympathetic neurons 
Abdominal aorta

Beginning:- At aortic opening of diaphragm in front of the lower border of T 12 vertebra as a continuation of descending thoracic aorta
End:- In front of lower part of L 4 vertebra 0.5 an inch to the left of midline by dividing into right & left C.I.As.
Branches:- 

   A- Ventral branches:-
       1- Celiac trunk
       2- Superior mesenteric artery

       3- Inferior mesenteric artery

   B- Lateral branches:-
       1- Phrenic artery:-

       2- Middle suprarenal artery

       3- Renal artery

       4- Gonadal arteries (testicular in males and ovarian in females)
   C- Dorsal branches:-
       1- The upper 4 pairs of lumbar arteries

       2- Median sacral A.

   D- Terminal branches:- Right & left C.I.As.
N.B.
 1- Abdominal aorta begins in the midline & ends 0.5 an inch to the left of midline 

 2- Inferior phrenic A.:-
    - Arises just above coeliac trunk

    - Gives 2 – 3 superior suprarenal As.

3- Middle suprarenal A. arises at the level of SMA.
4- Renal A.:-
    - Arises at the level of  L 2.

    - The right passes behind the head of pancreas  &  IVC

    - The left passes behind the body of pancreas & splenic vein

 5- Gonadal A.:-

    - Arises from anterior surface just below the origin of renal A.

    - Descends in front of psoas major, ureter & G.F.N.

    - The right descends additionally in front of I.V.C.

6- Lumbar A.:- 5 pairs

    - The upper 4 pairs arise from aorta at the level of upper 4 lumbar vertebrae

    - The 5th pair arises from the median sacral A.

7- Median sacral A.:- 

    - Arises from the back of aorta just before its end → Descends in front of sacrum → Ends in front of coccyx.

    - Anastomosis with iliolumbar & lateral sacral As.

    - Supplies the rectum 
8- C.I.A. ends in front of sacro-iliac joint at the level of lumbosacral intervertebral disc by dividing into E.I.A. & I.I.A.

Inferior vena cava

Course:- Begins on the right side of  L 5 vertebra & behind right C.I.A. by the union of right and left  common iliac veins → Ascends on the right side of aorta → Pierces the central tendon of diaphragm at the level of T 8 vertebra → Enters the thorax → Opens into right atrium

Tributaries:-

   1- Common iliac veins

    2- Upper 4 lumbar Vs.

   3- Renal Vs. 
   4- Right gonadal V.

   5- Right suprarenal V.

   6- Hepatic Vs.:- 2 - 3 
N.B.:- 
 1- Iliolumbar V. drains into the C.I.V.   
 2- Median sacral V. drains into the left C.I.V.

 3- The 5th lumbar vein drains into the C.I.V.

 4- Ascending lumbar V.:-

     a- Anastomotic channel

     b- Connects the lumbar veins.
     c- Inside psoas major

     d- Joins the subcostal V. → Form azygos V. on the right & hemiazygos on the left

Lumbar plexus

Roots:- Formed by the ventral rami of upper 4 lumbar nerves

Site:- In the posterior part of  psoas major

Branches:-

    A- Branches emerging through lateral border of psoas major:-

        1- Ilio-hypogastric ( L1 )

        2- Ilio-inguinal       ( L1 )

        3- Lateral cutaneous nerve of the thigh  ( L2 & 3 )

        4- Femoral N.  ( L2, 3 & 4 posterior divisions)

    B- Branches emerging through medial border of psoas major:-

        1- Obturator N. (L2, 3 & 4 anterior divisions)

        2- Accessory obturator N. (L3 & 4):- May be absent

        3- Lumbo-sacral trunk (L 4 & 5)

    C- Branches emerging through anterior surface:- Genito-femoral N. (L1 & 2)

Genito-femoral nerve

Ends near the deep inguinal ring by dividing into 2 branches

1- Femoral branch
2- Genital branch:- Enters the inguinal canal through its deep ring → Supplies 

    A- In males:- Cremaster muscle

    B- In females:- Supplies sensory fibers to 

        1- Round ligament of uterus

           2- Skin of labium majus

N.B.:- 

    1- L1 receives a contribution from T12

    2- Ilio-hypogastric & ilio-inguinal Ns. Emerge through the lateral border of psoas major → Pass between quadratus lumborum & the K. →Pierce the transversus abdominis 

    3- Femoral N. descends in the groove between psoas major & Iliacus

Lumbar part of sympathetic trunk

Site:- 

    - In front of vertebral column

    - Along the medial border of psoas major

Number of ganglia:- 4

Branches:- Gray rami communicantes (Lumbar splanchnic nerves) to the lumbar nerves → Share in the formation of plexuses around the abdominal & pelvic As.
N.B.:-

    1- Begins behind the medial arcuate ligament as a continuation of the thoracic part
    2- Ends behind the common iliac vessels by continuation as the pelvic part

Coeliac plexus

Site:- Around the coeliac trunk

Formation:- By

    1- Sympathetic fibers:- From the greater & lesser thoracic splanchnic nerves

    2- Parasympathetic fibers:- From anterior & posterior vagal trunks

Branches:-

    1- Hepatic plexus

    2- Splenic plexus

    3- Left gastric plexus

    4- Superior mesenteric plexus:- From the lower part of celiac plexus

    5- Aortic plexus

N.B.:-  
1- Celiac plexus consists of celiac ganglia interconnected by a network of fibers

2- Formation of inferior mesenteric plexus

    a- Fibers from aortic plexus

    b- Parasympathetic fibers from the pelvic splanchnic nerve

3- Superior hypogastric plexus

    - In front of vertebral bodies & aortic bifurcation

    - Divides into right & left hypogastric nerves → Enter the pelvis


Psoas major

Origin:- from the

    1- Transverse processes of lumbar vertebrae

    2- Five slips from the adjacent parts of lumbar vertebrae & the intervertebral discs

    3- Tendinous arches on the sides of lumbar vertebrae
Insertion:- With iliacus muscle into the lesser trochanter of the femur

Nerve supply:- L2, 3 & 4 (From the roots)   
Action:-

    1- Main flexor of hip joint (With iliacus) 

    2- On both sides:- Forward flexion of the trunk

    3- On one side:- Lateral flexion of the trunk

Psoas minor
Origin:- Last thoracic & first lumbar vertebral bodies with the disc in between
Insertion:- Iliopubic eminence
Nerve supply:- L1
Action:- Weak flexor of the trunk

Iliacus

Origin:- 

    1- Upper 2/3 of iliac fossa

    2- Inner lip of iliac crest

    3- Anterior sacroiliac ligament

    4- Iliolumbar ligament

    5- Upper surface of lateral part of sacrum

Insertion:- Lesser trochanter of the femur
Nerve supply:- Femoral N. (L2 & 3)
Action:- Flexion of hip joint
Quadratus lumborum

Origin:-
    1- L 5 transverse processes 
    2- Medial 2 inches of the inner lip of iliac crest

    3- Iliolumbar ligament
Insertion:-

    1- Lower border of last rib

    2- Upper 4 lumbar transverse processes
Nerve supply:-

    1- Subcostal nerve

    2- Upper 4 lumbar nerves
Action:-

    1- Fixes the last rib during inspiration 
    2- On one side → Lateral flexion of vertebral column
    3- On both sides → Extension of lumbar spine

N.B.:-
    1- Psoas minor:- 

        - In front of psoas major

        - May be absent

    2- Muscles of the posterior abdominal wall are psoas major, psoas minor, iliacus & quadratus lumborum.

Thoracolumbar (Lumbar) fascia
1- Consists of 3 layers (Anterior, middle & posterior)

2- The  anterior layer is the thinnest & the posterior is the thickest
3- Quadratus lumborum is between the anterior & middle layers

4- Erector spinae is between the middle & posterior layers
Lymph nodes of the posterior abdominal wall

A- External iliac L.Ns.:-

    Number:- 8 - 10

    Site:- Around the external iliac vessels

    Afferents:- From

        1- Inguinal L.Ns.

        2- Deep layers of the infra-umbilical part of abdominal walls

        3- External genitalia
    Efferents:- To the common iliac L.Ns.

B- Common iliac L.Ns.:-

    Site:- 

        1- Along the C.I.A.

        2- Below the bifurcation of aorta
        3- In front of L5 vertebra
    Afferents:- From the external & internal iliac L.Ns.

    Efferents:- To the lateral aortic L.Ns.

C- Lumbar L.Ns. = Aortic L.Ns.:- Consists of 3 groups
   I- Preaortic L.Ns.:- Coeliac, superior mesenteric & inferior mesenteric L.Ns. 
       Afferents:-  From

         1- Subdiaphragmatic part of GIT

         2- Liver & gall bladder

         3- Spleen

         4- Pancreas

       Efferents:- Their efferents form the intestinal lymph trunk  → To cisterna chili

  II- Lateral aortic L.Ns.:-   
       Afferents:- From

         1- Structures supplied by the dorsal & lateral branches of aorta

         2- Common iliac L.Ns.

       Efferents:- Their efferents form the right & left lumbar lymph trunks  → To cisterna chyli

    III- Retroaortic L.Ns.:-
       Afferents:- From the structures supplied by the dorsal branches of aorta

       Efferents:- To cisterna chyli
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