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Sec VII -CHAPTER 28 – 
THE SPLEEN
Imaging Techniques

· CT and US: major techniques for imaging the splenic parenchyma 

· Radioisotopes: Technetium sulfur colloid ( can be used to confirm the presence of functioning splenic tissue. 
· MR:  because the signal intensity of the splenic parenchyma is:

·  Parallel the signal intensity of pathologic lesions 
· Shows insufficient contrast differentiation to identify the lesions.
( MR somewhat disappointing in its ability to demonstrate splenic abnormalities, 
With the use of gadolinium enhancement, MR imaging of the spleen is improved.

Anatomy

· Functions: 

· The spleen is the largest lymphoid organ. 
· A site of blood formation in the fetus, But has is no hematopoietic activity in adult. 
· The spleen sequesters abnormal and aged red and white blood cells and platelets 
· Serves as a reservoir for red blood cells. 
· Site: left upper quadrant of the abdomen, just below the diaphragm and, posterior and lateral to the stomach. 
· Diaphragmatic surface: is smooth and convex, conforming to the shape of the diaphragm.

· Visceral surface: Have concavities for the stomach, kidney, colon, and pancreas. 
· Spleen size: varies with age, nutrition, and hydration. 
· Relatively large in children ( reaching adult size by age 15.
·  It progressively decreases in size with age.
· Average dimensions : in adults are 
· Length ( 12 cm, - Width (7 cm, - Thickness ( 3 to 4 cm. 
· Blood supply: 

· The splenic artery and vein (course through the pancreas to the splenic hilum, ( divide into multiple branches. 
· Splenic arteries: are end arteries without anastomoses or collateral supply ( Occlusion of the splenic A. or its branches (infarction.
· variable rates of blood flow through the splenic parenchyma (Transient pseudomasses are formed during rapid IV bolus administration of both CT and MR . 
· Imaging: 
· On all imaging studies, the spleen has a homogeneous appearance. 
· On contrast-enhanced CT and MR( lesions are best demonstrated .

· On noncontrast CT, spleen density is less than or equal normal liver. 
· On MR:

· T1WIs ( intensity is lower than hepatic parenchyma.

· T2WIs ( higher than liver parenchyma on.
· Arterial phase ( irregular defects in parenchymal enhancement . 
· One or 2 minutes later, (the entire spleen is homogeneously enhanced on both CT and MR. 
· Lobulations and clefts in the splenic contour are common and must not be mistaken for masses or splenic fractures.
Accessory spleens

· 10% to 16% of normal individuals. 
· These appear as: 
· Round masses, 
· Size 1 to 3 cm, 
· Same texture as normal splenic parenchyma. 
· Single or multiple. 
· Usually near the splenic hilum. 
· Technetium sulfur colloid radionuclide scans ( confirm suspected accessory spleens as functioning splenic tissue.
Wandering spleen 
· Def.: a normal spleen that is positioned out of its normal location.

· Etiology: Laxity of the splenic ligaments ( allows the spleen to be positioned anywhere in the abdominal cavity. 
· Commonly + abnormalities of intestinal rotation, 
· C.P.: most cause ( no symptoms. 
· May present as a palpable abdominal mass, 
· Diagnosis : Recognizing the normal shape and tissue texture of the spleen + Absence of normal spleen in its site + identifying the Blood supply from splenic vessels. 
· Radionuclide scans can confirm functioning splenic tissue.
Splenosis
· Def: multiple implants of ectopic splenic tissue , may occur after traumatic splenic rupture. 
· Pathology: Splenic tissue can implant anywhere in the abdominal cavity, or (even in the thorax if the diaphragm has been ruptured). 
· Splenosis complicates 40% to 60% of splenic injuries. 
· Usually multiple & vary in size and shape. 
· The tissue fragments enlarge over time ( may simulate peritoneal metastases. 
· Radionuclide scanning (confirm Functioning splenic tissue.
Splenic Regeneration
· Pathology: After splenectomy, remaining accessory spleens or splenules (resulting from seeding of splenic rupture) (may enlarge and resume the function of the resected spleen. 
· Howell-Jolly bodies: bits of nuclear material routinely seen in red cells after the spleen is removed. 

· Disappearance of these Howell-Jolly bodies from peripheral blood ( sign of splenic regeneration. 
· Imaging studies ( single or multiple spleen-like masses in the abdominal cavity + history of splenectomy.

Polysplenia
· Rare congenital anomaly .

·  Multiple small spleens, usually located in the right abdomen + situs ambiguous. 
· Most patients also have cardiovascular anomalies.
Asplenia (Ivemark syndrome) 
· Congenital absence of the spleen. 
· Associated with: bilateral right-sidedness + midline liver + bilateral three-lobed lungs. 
· Major cardiac anomalies ( in 50% of cases. 
· Most patients die before 1 year of age.

Splenomegaly

· Etiology: 
I- Congestive
   
· Portal hypertension (50% of cases)
· Portal vein thrombosis

II- Myeloproliferative disorders
   * Leukemia               * Lymphoma (30% of cases)
  * Polycythemia vera   * Idiopathic thrombocytopenia purpura
  * Sickle cell disease (in infants)
   *Thalassemia major
   *Hereditary spherocytosis
  * Myelofibrosis

III- Infection
   *Malaria (universal in endemic areas)
   *Schistosomiasis (endemic areas)
   *Infectious mononucleosis
   *Subacute bacterial endocarditis
   * AIDS           *IV drug abuse

IV- Infiltrative
   *Systemic lupus erythematosus
   *Amyloidosis      *Gaucher disease

· Most of causes do not produce a change in spleen density, so differentiation is based on associated imaging findings or on clinical evaluation.
· Diagnosis: The diagnosis on imaging studies is usually subjectively. 
· None of quantitative methods have proved popular. 
· Findings that suggest splenomegaly are:

(1) Dimension greater than 14 cm.

(2) Projection of the spleen ventral to the anterior axillary line.

(3) Inferior tip extending more caudally than the inferior liver tip. Or 
(4) Inferior tip extending below the lower pole of the left kidney. 
· Enlarged spleens frequently compress and displace adjacent organs, especially the left kidney 
·  MR ( no significant benefit in the differential diagnosis of splenomegaly. 
· Mild to moderate splenomegaly is seen with ( portal hypertension, AIDS, storage diseases, collagen vascular disorders, and infection. 
· More marked splenomegaly (usually associated with lymphoma, leukemia, infectious mononucleosis, hemolytic anemia, and myelofibrosis.

CYSTIC LESIONS OF THE SPLEEN

Posttraumatic cysts are false cysts that lack an epithelial lining (29). They generally have thick walls and septations that commonly become calcified (30% to 40%) (Fig. 28.24). The internal fluid may be complex owing to blood products, cholesterol crystals, or cellular debris. Posttraumatic cysts result from previous hemorrhage, infarction, or infection. They account for 80% of all splenic cysts.

Epidermoid cysts are true epithelial-lined cysts that are probably developmental in origin. They have the same appearance as posttraumatic cysts but less frequently have calcification in their walls (5%).

Pancreatic pseudocysts extend beneath the splenic capsule by tracking along the pancreatic tail to the splenic hilum. Splenic subcapsular pancreatic fluid collections develop in 1% to 5% of patients with pancreatitis (Fig. 28.4). Internal debris and hemorrhage are commonly present. Imaging studies demonstrate associated findings of pancreatitis.
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