CHAPTER 11. SPLENOMEGALY AND Hypersplenism

Overview

· Hypersplenism refers to the exaggerated destruction or sequestration of circulating red cells, white cells, or platelets by the spleen. 
· The term should not be confused with splenomegaly, which refers only to physical enlargement of the spleen. 

· Primary hypersplenism is uncommon. 
· Secondary hypersplenism is caused by an identifiable underlying disease, such as: disorders of splenic blood flow, hematopoietic disorders leading to increased red-cell turnover, immune disorders, infiltrative disorders, infectious diseases, and neoplastic diseases.
Clinical features (general)
· In the symptomatic patient, anemia, leukopenia, or thrombocytopenia may be noted in a routine laboratory work-up.

· Signs or symptoms of anemia include pallor, fatigue, and dyspnea.

· A sign of leukopenia is an increased susceptibility to infection.

· Thrombocytopenia is characterized by easy bruising and epistaxis.

· Splenomegaly may be found incidentally during the physical examination or in imaging studies.

· The patient may present with pain secondary to splenic enlargement or rupture.
Laboratory data (general)
· Peripheral blood smears demonstrate a decreased number of red cells, white cells, or platelets.

· Reticulocytosis should be observed if the hypersplenism is causing increased turnover of red blood cells.

· Abnormal red-cell morphology is sometimes diagnostic for the underlying hemato​logic disorder (e.g., spherocytosis).

· Bone marrow aspirate: a compensatory increase in megakaryocytes should be observed if there is sequestra​tion of platelets in the spleen. Abnormalities of hematopoiesis may be identified as well.

· Immunologic tests using specific antibodies may be diagnostic for certain diseases, par​ticularly those with an autoimmune basis.

Visualization data (general)
· An ultrasound or a computed tomography (CT) scan can accurately document the size of the spleen as well as determine any structural abnormalities. Other findings on the scans may suggest an underlying disease process.

· Radioisotope scans may demonstrate a shortened half-life for circulating blood ele​ments and their sequestration in the spleen.

Treatment (general principles)
· Treatment depends on the underlying condition. Splenectomy is the most common procedure. Currently it may be performed laparoscopically (see Fig. 11-1). In severe cases when the spleen is extremely enlarged conventional open splenectomy (see Fig. 22-14) should be used.  
· Table 11-1 summarizes the role of surgery in various pathological conditions described below.
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Fig. 11-1. Technique of laparoscopic spleenectomy

Table 11-1. Absolute and relative indications for splenectomy

	Type of pathology
	Absolute indications for splenectomy
	Relative indications for splenectomy

	Primary splenic
disorders
	
	Primary hypersplenism 

Splenic cyst

	Disorders of splenic  blood flow
	Bleeding esophagogastric varices associated with
hypersplenism 
	Portal hypertension with severe splenic vein thrombosis

	Hematopoietic disorders
	Hereditary spherocytosis
 
	Hereditary elliptocytosis 

Thalassemia major

Sickle cell anemia

Congenital erythropoietic porphyria

	Immune disorders
	
	Idiopathic autoimmune hemolytic anemia

Idiopathic thrombocytopenic purpura

Thrombotic thrombocytopenic purpura

Felty's syndrome 

Systemic lupus erythematosus

	Infiltrative disorders
	
	Myeloid metaplasia 

Sarcoidosis

Gaucher's disease

	Infectious diseases         
	Splenic abscess 

Echinococcal cyst
	

	Neoplastic diseases
	Primary splenic tumors

	Staging laparotomy for Hodgkin's

disease or non-Hodgkin's lymphoma Chronic lymphocytic leukemia

Chronic myelogenous leukemia

Hairy cell leukemia

	Miscellaneous
	Massive splenic trauma 

Spontaneous rupture
	


Diseases of spleen

Primary splenic disorders

Primary hypersplenism

· Primary hypersplenism is essentially a diagnosis of exclusion; it is made only after pos​sible causes of secondary hypersplenism have been ruled out.

· It is rare, and it affects mainly women.

· There is an exaggerated destruction or sequestration of circulating blood elements.

· Any one or all of the formed blood elements may be involved.

· The hematologic findings may be accompanied by recurring fevers and infections.

· Splenomegaly is almost always present.

· It may, in some cases, actually be an early manifestation of lymphoma or leukemia.
· The treatment is splenectomy. Steroids do not improve the condition.
Splenic cysts

· Splenic cysts may be idiopathic or, more commonly, may result from previous trauma.

· Surgery is indicated if the cysts become large enough to cause pain or torsion, or if they exert a significant mass effect on surrounding structures. 
· With simple cysts, unroofing is sufficient, thereby preserving splenic function.

Disorders of splenic blood flow

Portal hypertension

· Portal hypertension may cause passive splenic congestion.

· It is the most common mechanism of secondary hypersplenism.

· Causes of portal hypertension include alcoholic cirrhosis, viral hepatitis, Budd-Chiari syndrome, and congestive heart failure.

· Hypersplenism associated with portal hypertension is usually mild and clinically insignificant. Only 15% of patients develop significant hypersplenism; therefore, iso​lated splenectomy is generally not indicated.

· Splenic artery angiographic embolization is treatment of choice.

Splenic vein thrombosis

· Splenic vein thrombosis can cause secondary hypersplenism with massive splenomegaly.
Pancreatitis is the usual cause of the thrombosis.

· The patient may present with bleeding from esophageal or, more characteristically, proximal gastric varices. 
· The hypersplenism and bleeding varices are cured by splenectomy.

Hematopoietic disorders

Hereditary spherocytosis

Overview

· Hereditary spherocytosis is one of a frequent hereditary hemolytic anemias that cause the most severe symptoms.

· Hereditary spherocytosis is characterized by a defect of the red cell membrane that results in loss of red-cell surface area, which causes the cell to be spherical (hence the name), small, and more prone to lysis than normal red blood cells. This causes the cells to be held in the splenic pulp. 
· It is transmitted as an autosomal dominant trait.

Clinical features and laboratory data
· Symptoms include malaise, abdominal discomfort, jaundice, anemia, and splenomegaly.
· The disease may be complicated by gallstones and by chronic leg ulcers that heal after splenectomy.

· Diagnosis is based on the preceding clinical findings and the results of laboratory studies, which include a demonstration of the following: spherocytes and an elevated reticulocyte count on a wright-stained blood smear; increased osmotic fragility of the red blood cells; 51Cr-tagged red blood cells, which have a greatly shortened half-life and are sequestered in the spleen.
Treatment

· Treatment is splenectomy.

· This procedure cures the anemia and jaundice in all patients. 
· Failure of splenec​tomy to cure the patient is normally caused by an accessory spleen that has been overlooked during the operation.

· The operation should be delayed untill the age of 4 years, if possible, to decrease the chance of postsplenectomy sepsis. 
· The gallbladder should be removed at the time of splenectomy if gallstones are present.

Other congenital hemolytic anemias
· Although splenectomy is not curative, it is occa​sionally indicated because it reduces the need for multiple transfusions in the following conditions.
· Enzyme deficiencies, such as glucose-6-phosphate dehydrogenase defi​ciency and pyruvate kinase deficiency.
· Hereditary elliptocytosis, in which most of the patient's erythrocytes are misshapen and there are varying degrees of anemia and red cell destruc​tion.
· Thalassemia major, which is transmitted as a dominant trait and is characterized by defective hemoglobin synthesis that causes homozygotes to have severe anemia and hepatosplenomegaly.
Sickle cell anemia
· Most patients with sickle cell anemia "autosplenectomize" because of multiple infarcts caused by stagnation and stasis of the abnormal red blood cells.

· These patients may require splenectomy in rare cases in which excessive splenic sequestration of red cells is documented and when areas of infarction develop an abscess.

Congenital erythropoietic porphyria

· Congenital erythropoietic porphyria is a rare autosomal recessive defect of pyrrole metabolism that leads to deposition of porphyrins in the skin and other tissues.

· Patients have photosensitivity, bullous dermatitis, and hemolytic anemia.

· Splenectomy improves the hemolytic anemia and decreases tissue levels of por​phyrins.

Immune disorders

Idiopathic autoimmune hemolytic anemia

· Idiopathic autoimmune hemolytic anemia occurs most commonly after age 50 and is found twice as often in women as in men.

· In this disorder, both warm- and cold-hemolytic antibodies have been described. These antibodies presumably shorten the life of the red cells.

· The anemia is accompanied by reticulocytosis. There is splenomegaly in 50% of the patients, and there may be mild jaundice.

· The direct Coombs test is positive. 51Cr-tagged red blood cells may demonstrate sequestration in the spleen.

· The disease may run a self-limited course that requires no treatment. Steroids and azathioprine are administered in more persistent cases.

· Splenectomy is helpful in many patients, especially if they have demonstrated splenic sequestration of 51Cr-tagged red cells, and if steroids are ineffective or contraindicated.

Idiopathic thrombocytopenic purpura
· The etiology is unknown but is presumed to be immunologic since most patients with chronic disease have platelet-agglutinating antibodies that rapidly destroy trans​fused platelets.

· The acute form is more common in children younger than 16 years. Eighty per​cent of affected individuals recover spontaneously,

· The chronic form is most common in adults, and women predominate in a 3:1 ratio.

· This disease is characterized by a decreased platelet count accompanied by increased megakaryocytes in the bone marrow. The spleen is usually not enlarged.

· The disease presents as unexplained ecchymoses or petechiae, often accompa​nied by bleeding from the gums or hematuria.

· Steroids induce remission in 75% of patients; approximately 20% of these patients have a sustained response.

· Splenectomy is indicated in individuals who do not respond to steroids or in those who relapse after steroids are tapered off. It is also mandatory if central nervous system bleeding occurs. It produces a sustained remission in 70% of patients.

Thrombotic thrombocytopenic purpura

· Thrombotic thrombocytopenic purpura is a rapidly progressive and usually fatal dis​ease. It is also thought to have an immunologic basis.

· Clinical presentation include fever, thrombocytopenic purpura, hemolytic anemia, neurologic disturbances, and renal failure.
· Diagnosis is confirmed only by biopsy of the purpuric lesion. This characteristic vas​cular lesion consists of occlusion of arterioles and capillaries by a hyaline mem​brane.

· The most effective treatments are splenectomy and steroid therapy. Plasmapheresis, antiplatelet agents (e.g., dextran), or exchange transfusions with fresh blood have resulted in survival in a small percentage of patients.

· The long-term survival rate is less than 10%, even with optimal therapy.

Felty's syndrome

· Felty's syndrome is a triad consisting of chronic rheumatoid arthritis, splenomegaly, and granulocytopenia.

· Spontaneous serious infections can occur due to the neutropenia, and splenec​tomy is helpful in this group of patients.

· Splenectomy may also be used for intractable leg ulcers, severe thrombo​cytopenia, and anemia.

Systemic lupus erythematosus

· Although systemic lupus erythematosus affects neither blood cells nor the spleen directly, patients with significant anemia or thrombocytopenia may benefit from splenectomy.

Infiltrative diseases

Myeloid metaplasia

· Myeloid metaplasia is a poorly understood disease that is thought to be related to polycythemia vera and myelogenous leukemia.

· It is characterized by connective tissue proliferation in the bone marrow, liver, spleen, and lymph nodes and is accompanied by proliferation of the hemato​poietic tissue of the liver, spleen, and long bones.

· The usual symptoms are anemia and splenomegaly, which usually appear in middle-aged or older adults. Secondary hypersplenism may develop; and later in the disease, there may be spontaneous bleeding, spontaneous infections, and splenic infarcts.

· Primary treatment consists of alkylating agents to reduce the size of the spleen and male hormones to stimulate failing bone marrow and to treat anemia.

· Splenectomy does not change the course of the disease, but it may help to control the hypersplenism. It can reduce the need for transfusions and may also help to control thrombocytopenia.

Sarcoidosis
· Patients typically have diffuse lymphadenopathy, skin lesions, and pulmonary abnor​malities. About 25% of patients develop hypersplenism.

· There is no specific treatment, but patients with significant hypersplenism experience resolution of their hematologic abnormalities after splenectomy.

Gaucher's disease

· Gaucher's disease is an inborn error of metabolism characterized by deposition of glucosylceramide lipids throughout the reticuloendothelial system, which causes hepatosplenomegaly and bone pain.

· Significant hypersplenism is an indication for splenectomy.

· Since the diagnosis is often made in childhood, partial splenectomy may be indi​cated to preserve some immunologic function.

Infections (splenic abscess)

Infectious diseases

· Infectious diseases may cause splenomegaly and hypersplenism. 
· Treatment is generally medical, although surgery may be indicated for abscess or disease localized to the spleen.

Bacterial infections
· Bacterial infections may cause abscess formation or transient splenic enlargement. Splenic abscess is uncommon but has a high mortality rate, when it occurs.

· Causes include the following: infection of a preexisting lesion, such as a hematoma or infarct; direct spread from adjacent structures, such as the pancreas or colon; hematogenous seeding from a remote size (especially in users of intravenous drugs) or during overwhelming bacteremia (as in endocarditis).
· Diagnosis should be suspected if signs of abscess, such as fever and an elevated white blood cell count, occur in association with left upper quadrant fullness or ten​derness. It can be confirmed by CT scan and scanning with technetium 99mTc.

· Treatment is splenectomy. Percutaneous drainage may be used in select cases, but hemorrhage is a potential complication.

Viral infections

· Viral infections including mononucleosis, human immunodeficiency virus, and hepati​tis may cause transient splenomegaly and hypersplenism.

Parasitic infections

· Parasitic infections including malaria, leishmaniasis, or trypanosomiasis affect blood cells and may cause splenomegaly. 
· Echinococcal cyst may develop in the spleen. Par​tial or total splenectomy is curative.

Fungal infections

· Fungal infection with histoplasmosis produces characteristic areas of calcification within the spleen.

Neoplastic diseases
Primary splenic tumors

· Primary splenic tumors are extremely rare.

· They include lymphoma, sarcoma, hemangioma, and hamartoma.

· Symptoms are caused by the enlarged spleen, and there may be associated hypersplenism,

· Treatment is splenectomy.
Metastatic disease

· Metastatic disease from solid tumors is uncommon, probably due to its efficient immune mechanism.

Hodgkin's disease
· Advances in therapy have greatly improved chances for the cure or long-term survival of patients with this disease. Treatment may include radiation ther​apy alone, chemotherapy alone, or a combination of both.

· Staging laparotomy/laparoscopy consists of liver biopsy, splenectomy, complete abdominal exploration, and sampling of lymph nodes from multiple areas. 
· Indications for staging laparotomy/laparoscopy in Hodgkin's patients are changing. Traditionally, patients with clinical stage I or II disease and sometimes stage IIIA disease were considered for staging laparotomy/laparoscopy. Recent studies suggest that laparotomy/laparoscopy may not be needed for many of these patients.

· Arguments for staging laparotomy/laparoscopy: approximately 40% of patients undergoing laparotomy/laparoscopy have their clinical stage changed as a result of the procedure, which may influence the therapy offered to the patient; by performing splenectomy, the irradiated field is greatly reduced, thus decreasing the potential injury to the stomach, intestine, lung, and kidney.

· Arguments against staging laparotomy/laparoscopy: current imaging techniques have improved diagnostic accuracy; oncologists are now treating more stages of Hodgkin's disease with chemotherapy alone or in combination with radiation therapy, thereby obviating laparotomy/laparoscopy; there is no evidence that splenectomy improves survival rate; there appears to be an increased risk of secondary leukemias in patients who have undergone staging laparotomy/laparoscopy and splenectomy; there is risk of morbidity and mortality with laparotomy/laparoscopy.

· Laparotomy/laparoscopy is clearly not indicated in patients with stage IIIB or IV disease. Chemotherapy is the treatment of choice.

Non-Hodgkin's lymphoma

· Staging for non-Hodgkin's lymphoma uses the same classification as for Hodgkin's disease. Careful evaluation reveals stage III or IV disease in most patients.

· Laparotomy is not frequently used in non-Hodgkin's lymphoma. Percutaneous liver biopsy, laparoscopic or bone marrow biopsy frequently reveals diffuse disease.

· Splenectomy may be useful in some of these patients to treat hypersplenism or to relieve symptoms of massive splenomegaly.

Leukemias

· Patients with chronic lymphocytic leukemia (CLL) or chronic myelogenous leukemia (CML) may develop thrombocytopenia and massive splenomegaly. 
· Splenectomy is indicated for symptomatic relief.

· Patients with hairy cell leukemia and hypersplenism may benefit from splenectomy.

Miscellaneous lesions

Rupture of spleen

· Rupture of the spleen may follow either penetrating or non-penetrating trauma as well
as iatrogenic injury, or rupture may occur spontaneously.

· Traumatic rupture: see Chapter 22.
· Iatrogenic (intra-operative) trauma accounts for 20% of all splenectomies. The trauma results from excessive traction on the splenic attachments or from misplace​ment of retractors.

· Spontaneous rupture usually occurs because of massive splenomegaly due to an
associated disease.

Splenosis

· Splenosis is autotransplantation of splenic fragments throughout the abdominal cavity.

· Autotransplantation has been attempted to preserve splenic immunologic function following splenectomy for trauma. A benefit has never been proven.

· Splenosis may occur spontaneously after rupture of the spleen. When splenectomy is being performed for disease, splenosis may lead to resumption of the hypersplenic state.

Ectopic and accessory spleens

· An ectopic spleen is caused by a long splenic pedicle, which allows the spleen to "wander" about the abdomen.

· Accessory spleens are found in about 10% of autopsies. These spleens are usually located near the hilus or the tail of the pancreas and less frequently in the mesentery. 

· They are significant only if they are overlooked during splenectomy for hematologic disease.

COMPLICATIONS FOLLOWING SPLENECTOMY
· Atelectasis of the left lower lung is the most common complication.

· Injury to surrounding structures: the gastric wall may be injured in the course of controlling the short gastric vessels (in extreme cases, this injury may lead to necrosis of the gastric wall with resultant delayed perforation); the tail of the pancreas may be injured during attempts to secure hemostasis of the splenic pedicle (this injury may result in postoperative pancreatitis, abscess, or phleg​mon formation).

· Postoperative hemorrhage may result from inadequate hemostasis of the splenic pedicle or the short gastric vessels.

· Subphrenic abscess (as suppuration of haematoma or infectious complication) may develop and is usually accompanied by a left pleural effusion.

· Thrombocytosis postoperatively is common. If the platelet count exceeds 1 000 000, anticoagulation may be required to prevent spontaneous thrombosis.

Postsplenectomy sepsis

· Some patients are prone to overwhelming sepsis following splenectomy. The syndrome begins with nonspecific, mild, influenza-like symptoms and progresses to high fever, shock, and death.

· In general, the younger the patient and the more serious the disease requiring the splenectomy, the greater the risk for the development of overwhelming sepsis. The risk is greatest if splenectomy occurs during the first 2-4 years of life, particularly if it is done for a disease of the reticuloendothelial system. In healthy adults who have the spleen removed for trauma, the incidence of overwhelming sepsis is low (0.5% - 0.8%).
· About 80% of septic episodes occur within 2 years after splenectomy.
· Polyvalent pneumococcal vaccine should be given to all splenectomized patients, which will protect them from 80% of pathogenic pneumococci (the organisms that most commonly cause the sepsis). Prophylactic penicillin should probably be given to high-risk patients. Children should receive penicillin until the age of 18. Patients should be instructed to seek medical attention immediately if symptoms begin, and penicillin therapy should be started in an attempt to prevent the full-blown syndrome from developing.
REVIEW TESTS

1. All of the following disorders may be indications for splenectomy, EXCEPT?

A. Hereditary spherocytosis

B. Thalassemia major

C. Sickle cell anemia

D. Solitary cyst of the spleen

E. Splenic abscess

2. Which of the following disorders may be indications for splenectomy?

A. Massive splenic trauma 

B. Primary hypersplenism 

C. Idiopathic thrombocytopenic purpura

D. Idiopathic autoimmune hemolytic anemia

E. All of the above

3. What complications and disorders may appear following splenectomy?

A. Postsplenectomy sepsis

B. Pancreatitis

C. Thrombocitosis

D. Subphrenic abscess

E. All of the above

Correct answers: 1 - D, 2 - E, 3 - E. 
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