Hematology Part II

Leukemia

The term leukocytosis refers to an increased level of leukocytes in the circulation. Typically, only one specific cell type is increased. Usually, because the proportions of several types of leukocytes (eg, eosinophils, basophils, monocytes) are small, only an increase in neutrophils or lymphocytes can be great enough to elevate the total leukocyte count. Although leukocytosis can be a normal response to increased need (eg, in acute infection), the elevation in leukocytes should decrease as the physiologic need decreases. A prolonged or progressively increasing elevation in leukocytes is abnormal and should be evaluated. A significant cause for persistent leukocytosis is malignancy.

Hematopoiesis is characterized by a rapid, continuous turnover of cells. Normally, production of specific blood cells from their stem cell precursors is carefully regulated according to the body's needs. If the mechanisms that control the production of these cells are disrupted, the cells can proliferate excessively. Hematopoietic malignancies are often classified by the cells involved. Leukemia, literally “white blood,” is a neoplastic proliferation of one particular cell type (granulocytes, monocytes, lymphocytes, or infrequently erythrocytes or megakaryocytes). The defect originates in the hematopoietic stem cell, the myeloid, or the lymphoid stem cell. The lymphomas are neoplasms of lymphoid tissue, usually derived from B lymphocytes. Multiple myeloma is a malignancy of the most mature form of B lymphocyte, the plasma cell.

The common feature of the leukemias is an unregulated proliferation of leukocytes in the bone marrow. In acute forms (or late stages of chronic forms), the proliferation of leukemic cells leaves little room for normal cell production. There can also be a proliferation of cells in the liver and spleen (extramedullary hematopoiesis). With acute forms, there can be infiltration of other organs, such as the meninges, lymph nodes, gums, and skin. The cause of leukemia is not fully known, but there is some evidence that genetic influences and viral pathogenesis may be involved. Bone marrow damage from radiation exposure or from chemicals such as benzene and alkylating agents (eg, melphalan [Alkeran]) can cause leukemia.
Calculating the Absolute Neutrophil Count (ANC)

Normally, the neutrophil count is greater than 2000/mm3. The actual (or absolute) neutrophil count (ANC) is calculated using the above formula.

For example, if the total white blood cell (WBC) count is 3000/mm3 with 72% neutrophils and 3% bands, the ANC would be calculated as follows:
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This result is not indicative of neutropenia, because the ANC is greater than 2000 despite the low total WBC count (3000/mm3).

Conversely, in the following example, neutropenia is evident despite a normal WBC count (5500/mm3) with 8% neutrophils and 0% bands:
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Here, the ANC is severely low (440) despite the normal total WBC count (5500/mm3).

When evaluating neutropenia, it is important to calculate the ANC and not to rely solely on the total WBCs and percentage of neutrophils alone.
Mulitple Myeloma 

Multiple myeloma is a malignant disease of the most mature form of B lymphocyte, the plasma cell. It is not classified as a lymphoma. Plasma cells secrete immunoglobulins, proteins necessary for antibody production to fight infection.
Pathophysiology

In multiple myeloma, the malignant plasma cells produce an increased amount of a specific immunoglobulin that is nonfunctional. Functional types of immunoglobulin are still produced by nonmalignant plasma cells, but in lower-than-normal quantity. The specific immunoglobulin secreted by the myeloma cells is detectable in the blood or urine and is referred to as the monoclonal protein, or M protein. This protein serves as a useful marker to monitor the extent of disease and the patient's response to therapy. It is commonly measured by serum or urine protein electrophoresis. Moreover, the patient's total protein level is typically elevated, again due to the production of M protein. Malignant plasma cells also secrete certain substances to stimulate the creation of new blood vessels to enhance the growth of these clusters of plasma cells; this process is referred to as angiogenesis. Occasionally the plasma cells infiltrate other tissue, in which case they are referred to as plasmacytomas. Plasmacytomas can occur in the sinuses, spinal cord, and soft tissues.

Clinical Manifestations

The classic presenting symptom of multiple myeloma is bone pain, usually in the back or ribs. Bone pain is reported by two thirds of all patients at diagnosis. Unlike arthritic pain, the bone pain associated with myeloma increases with movement and decreases with rest; patients may report that they have less pain on awakening but the pain intensity increases during the day. In myeloma, a substance secreted by the plasma cells, osteoclast activating factor, and other substances (eg, interleukin-6 [IL-6]) are involved in stimulating osteoclasts. Both mechanisms appear to be involved in the process of bone breakdown. Thus, lytic lesions as well as osteoporosis may be seen on bone x-rays. (They are not well visualized on bone scans.) The bone destruction can be severe enough to cause vertebral collapse and fractures, including spinal fractures, which can impinge on the spinal cord and result in spinal cord compression. It is this bone destruction that causes significant pain.

If the bone destruction is fairly extensive, excessive ionized calcium is lost from the bone and enters the serum; hypercalcemia may therefore develop (frequently manifested by excessive thirst, dehydration, constipation, altered mental status, confusion, and perhaps coma). Renal failure may also occur; the configuration of the circulating immunoglobulin molecule (particularly the shape of lambda light chains) can damage the renal tubules.

Nursing Alert
Any elderly patient whose chief complaint is back pain and who has an elevated total protein level should be evaluated for possible myeloma.
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Etiology 

 

Clinical Manifestations 

· Hypercalcemia 

· Osteoporosis 

· Targets bone marrow (hematopoiesis) 

· Targets plasma cells 

 

Diagnostic Studies 

· Interdisciplinary care 

· Chemotherapy 

· Managing disease and symptoms 

Treatment 

· Corticosteroids 

· Radiation treatment 

· Goal - shrink the tumor 

 

There is no cure for multiple myeloma.
 

Complications 

· Need adequate hydration 

· Hypercalcemia (Damage to renal tubules and can go into renal failure) 

· At risk for fractures (osteoporosis) 

· Biphosphonate (inhibit bone breakdown - going to get this monthly via IV) 

· Pancytopenic 

· At risk for bleeding and anemia 

· At risk for Renal failure 

(which will cause) 

· Fluid volume excess 

· Hyperurecemia 

 

 

Nursing Management 

· Weight bearing exercises 

· Calcitonum ( to help prevent loss of calcium) 

· Pain control - analgesics- NSAIDS 

· For support might need to wear spinal brace 

· For severe pain - evaluate for fractures 

· And Prevent infections 

 

**African Americans are at higher risks
 

 Pain management is very important in patients with multiple myeloma. NSAIDs can be very useful for mild pain or can be administered in combination with opioid analgesics. Because NSAIDs can cause gastritis and renal dysfunction, renal function must be carefully monitored. The patient needs to be educated about activity restrictions (eg, lifting no more than 10 pounds, use of proper body mechanics). Braces are occasionally needed to support the spinal column.
The patient also needs to be instructed about the signs and symptoms of hypercalcemia. Maintaining mobility and hydration is important to diminish exacerbations of this complication; however, the primary cause is the disease itself. Renal function should also be monitored closely. Renal failure can become severe, and dialysis may be needed. Maintaining high urine output (3 L/day) can be very useful in preventing or limiting this complication.

Because antibody production is impaired, infections, particularly bacterial infections, are common and can be life-threatening. The patient needs to be instructed in appropriate infection prevention measures (see Chart 33-7) and should be advised to contact the health care provider immediately if he or she has a fever or other signs and symptoms of infection. The patient should receive pneumonia (Pneumovax) and influenza vaccines. Prophylactic antibiotics are sometimes used. IV immune globulin (IVIG) can be useful for patients with recurrent infections.
 

Platelets/Thrombocytes -  150,000-400,000
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Bleeding Disorders

Overview

Normal hemostatic mechanisms can control bleeding from vessels and prevent spontaneous bleeding. The bleeding vessel constricts and platelets aggregate at the site, forming an unstable hemostatic plug. Circulating coagulation factors are activated on the surface of these aggregated platelets, forming fibrin, which anchors the platelet plug to the site of injury.

The failure of normal hemostatic mechanisms can result in bleeding, which is severe at times. This bleeding is commonly provoked by trauma, but in certain circumstances it can occur spontaneously. When the source is platelet or coagulation factor abnormalities, the site of bleeding can be anywhere in the body. When the source is vascular abnormalities, the site of bleeding may be more localized. Some patients have defects in more than one hemostatic mechanism simultaneously.

P.1085

In a variety of situations, the bone marrow may be stimulated to increase platelet production (thrombopoiesis). The increased production may be a reactive response, as in a compensatory response to significant bleeding, or a more general response to increased hematopoiesis, as in iron deficiency anemia. Sometimes, the increase in platelets does not result from increased production but from a loss in platelet pooling within the spleen. The spleen typically holds about one third of the circulating platelets at any time. If the spleen is absent (eg, splenectomy), the platelet reservoir is also lost, and an abnormally high number of platelets enters the circulation. In time, the rate of thrombopoiesis slows to reestablish a more normal platelet level.

Thrombocytopenia (low platelet count)
Thrombocytopenia (low platelet level) can result from various factors: decreased production of platelets within the bone marrow, increased destruction of platelets, or increased consumption of platelets. 

	Causes and Management of Thrombocytopenia

	Cause
Management
Decreased Platelet Production
Hematologic malignancy, especially acute leukemias
Treat leukemia; platelet transfusion
Myelodysplastic syndromes (MDS)
Treat MDS; platelet transfusion
Metastatic involvement of bone marrow from solid tumors
Treat solid tumor
Aplastic anemia
Treat underlying condition
Megaloblastic anemia
Treat underlying anemia
Toxins
Remove toxin
Medications
Stop medication
Infection (esp. septicemia, viral infection, tuberculosis)
Treat infection
Alcohol
Refrain from alcohol consumption
Chemotherapy
Delay or decrease dose; growth factor; platelet transfusion
Increased Platelet Destruction
Due to antibodies:
   Idiopathic thrombocytopenic purpura (ITP)
   Lupus erythematosus
   Malignant lymphoma
Treat condition
   Chronic lymphocytic leukemia (CLL)
Treat CLL and/or treat as ITP
   Medications
Stop medication
Due to infection:
   Bacteremia
   Postviral infection
Treat infection
Sequestration of platelets in an enlarged spleen
If thrombocytopenia is severe, splenectomy may be needed
Increased Platelet Consumption
Disseminated intravascular coagulation (DIC)
Treat underlying condition triggering DIC; administer heparin, EACA, blood products




[image: image6.wmf]Thrombocytopenia

Thrombocytopenia

•

Low PLT Count

–

Decreased production

–

Increased sequestration in spleen

–

Accelerated destruction

•

Manifestations

–

< 50,000/mm

3

–

< 20,000/mm

3

–

< 5,000/mm

3

•

Low PLT Count

–

Decreased production

–

Increased sequestration in spleen

–

Accelerated destruction

•

Manifestations

–

< 50,000/mm

3

–

< 20,000/mm

3

–

< 5,000/mm

3


Clinical manifestations 

· If drop below 100,000 can have bleeding 

· If the PT and PTT are normal  is TTP 

· If the Platelets and PTT are abnormal its DIC

Bleeding and petechiae usually do not occur with platelet counts greater than 50,000/mm3, although excessive bleeding can follow surgery or other trauma. When the platelet count drops to less than 20,000/mm3, petechiae can appear, along with nasal and gingival bleeding, excessive menstrual bleeding, and excessive bleeding after surgery or dental extractions. When the platelet count is less than 5000/mm3, spontaneous, potentially fatal central nervous system or GI hemorrhage can occur. If the platelets are dysfunctional due to disease (eg, MDS) or medications (eg, aspirin), the risk for bleeding may be much greater even when the actual platelet count is not significantly reduced.
Medical Management
The management of secondary thrombocytopenia is usually treatment of the underlying disease. If platelet production is impaired, platelet transfusions may increase the platelet count and stop bleeding or prevent spontaneous hemorrhage. If excessive platelet destruction occurs, transfused platelets are also destroyed, and the platelet count does not increase. The most common cause of excessive platelet destruction is ITP (see the following discussion). In some instances splenectomy can be a useful therapeutic intervention, but often it is not an option; for example, in patients in whom the enlarged spleen is due to portal hypertension related to cirrhosis, splenectomy may cause more bleeding disorders.

P.1088

Nursing Management
Bleeding Precautions

Nursing Diagnosis

Risk for injury/bleeding secondary to thrombocytopenia/ altered coagulation due to:

· Malignant invasion in bone marrow

· Bone marrow suppression resulting from chemotherapy (particularly alkylators, antitumor antibiotics, antimetabolites) and radiation therapy

· Hypersplenism

· Disseminated intravascular coagulation (DIC)

· Altered coagulation

Assessment

Patient

Assess the following areas thoroughly every shift (with spot checks throughout the shift if patient is hospitalized), and notify physician if there is new onset of the following and/or worsening of status:

· Integument: Petechiae (usually located on trunk, legs), ecchymoses or hematomas, conjunctival hemorrhages, bleeding gums, bleeding at puncture sites (venipuncture, lumbar puncture, bone marrow)

· Cardiovascular: Hypotension, tachycardia, dizziness, epistaxis

· Pulmonary: Respiratory distress, tachypnea

· Gastrointestinal: Hemoptysis, abdominal distention, rectal bleeding

· Genitourinary: Vaginal or urethral bleeding

· Neurologic: Headache, blurred vision, mental status changes

Laboratory Tests

· Monitor complete blood count (CBC), platelets daily (at least); coagulation panel.

· Notify physician if platelet count is <10,000/mm3 or if count has changed significantly from previous count (including coagulation), or whenever patient becomes symptomatic.

· Ensure patient's blood was human leukocyte antigen (HLA) typed before transfusions or chemotherapy begins if admitted for induction therapy (eg, for acute leukemia).

· Obtain 1-hour posttransfusion platelet count if prescribed.

· Test all urine, emesis, stools for occult blood.
Nursing Interventions

Prevent Complications
· Avoid aspirin and aspirin-containing medications or other medications known to inhibit platelet function, if possible.

· Do not give intramuscular injections.

· Do not insert indwelling catheters.

· Take no rectal temperatures; do not give suppositories, enemas.

· Use stool softeners, oral laxatives to prevent constipation.

· Use smallest possible needles when performing venipuncture.

· Apply pressure to venipuncture sites for 5 min or until bleeding has stopped.

· Permit no flossing of teeth and no commercial mouthwashes.

· Use only soft-bristled toothbrush for mouth care.

· Use only toothettes for mouth care if platelet count is <10,000/mm3, or if gums bleed.

· Lubricate lips with water-soluble lubricant every 2 hr while awake.

· Avoid suctioning if at all possible; if unavoidable, use only gentle suctioning.

· Discourage vigorous coughing or blowing of the nose.

· Use only electric razor for shaving.

· Pad side rails as needed.

· Prevent falls by ambulating with patient as necessary.

Control Bleeding
· Apply direct pressure.

· For epistaxis, position patient in high Fowler's position; apply ice pack to back of neck and direct pressure to nose.

· Notify physician for prolonged bleeding (eg, unable to stop within 10 min).

· Administer platelets, fresh frozen plasma, packed red blood cells, as prescribed.

Evaluation and Expected Patient Outcomes

· Patient demonstrates an absence of bleeding as evidenced by absence of spontaneous petechiae, ecchymoses, epistaxis, hemoptysis, bleeding gums, conjunctival hemorrhage, vaginal bleeding, hematuria, guaiac positive stool, blurred vision, orthostatic hypotension, and prolonged bleeding from puncture sites.

· Patient demonstrates an absence of bleeding as evidenced by the presence of vital signs within normal limits and intact neurologic status.

*Serious hemorrhage is unusual in mildly thrombocytopenic patients in absence of local lesions (peptic ulcer, bleeding from hemorrhoids, cystitis).
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ITP (Imune Thrombocytopenic  Purpura) (abnormal destruction) 

Platelets live 7 - 10 days 


Idiopathic Thrombocytopenic Purpura

ITP is a disease that affects people of all ages, but it is more common among children and young women. There are two forms of ITP: acute and chronic. Acute ITP, which occurs predominantly in children, often appears 1 to 6 weeks after a viral illness. This form is self-limited; remission often occurs spontaneously within 6 months. Chronic ITP is often diagnosed by exclusion of other causes of thrombocytopenia.

Pathophysiology
Although the precise cause of ITP remains unknown, viral infections sometimes precede the disease in children. Occasionally medications such as sulfa drugs can induce ITP. Other conditions, such as systemic lupus erythematosus or pregnancy, can also induce ITP. Antiplatelet autoantibodies that bind to the patient's platelets are found in the blood of patients with ITP. When the platelets are bound by the antibodies, the RES or tissue macrophage system ingests the platelets, destroying them. The body attempts to compensate for this destruction by increasing platelet production within the marrow.

Clinical Manifestations
Many patients have no symptoms, and the low platelet count (often less than 20,000/mm3; less than 5000/mm3 is not uncommon) is an incidental finding. Common physical manifestations are easy bruising, heavy menses, and petechiae on the extremities or trunk. Patients with simple bruising or petechiae (“dry purpura”) tend to have fewer complications from bleeding than those with bleeding from mucosal surfaces, such as the GI tract (including the mouth) and pulmonary system (eg, hemoptysis), which is termed “wet purpura.” Patients with wet purpura have a greater risk of intracranial bleeding than do those with dry purpura. Despite low platelet counts, the platelets are young and very functional. They adhere to endothelial surfaces and to one another, so spontaneous bleeding does not always occur. Thus, treatment may not be initiated unless bleeding becomes severe or life-threatening, or the platelet count is extremely low (less than 10,000/mm3)

Treatment
· With this disorder they only live 1-3 days 

1.
Going to give Corticosteroids (Prednisone) 

2.
If it doesn't work will do spenectomy (has lots of macrophages and holds platelets -this will get rid of macrophages and get rid) 

3.
Can give IV IG  to suppress immune system 

If active bleedings <10,000 they will get transfusion 

 

 

TTP (Thrombotic Thrombocytopenic Purpora) 

· Enzyme deficiency 

· Causes enhanced glutination of platelets (all sticking together) 

· At risk for clotting and bleeding 

Treatrment
· Identify what is triggering this response because usually have a cormobidy 

· Plasmaparathesis - will remove plasma 

· Take antibodys out of the patients blood and give it back 

Nursing Management

Nursing care includes an assessment of the patient's lifestyle to determine the risk of bleeding from activity. A careful medication history is also obtained, including use of over-the-counter medications, herbs, and nutritional supplements. The nurse must be alert for sulfa-containing medications and others that alter platelet function (eg, aspirin-based or other NSAIDs). The nurse assesses for any history of recent viral illness and reports of headache or visual disturbances, which could be initial symptoms of intracranial bleeding. Patients who are admitted to the hospital with wet purpura and low platelet counts should have a neurologic assessment incorporated into their routine vital sign measurements. All injections or rectal medications should be avoided, and rectal temperature measurements should not be performed, because they can stimulate bleeding.

Patient teaching addresses signs of exacerbation of disease (petechiae, ecchymoses); how to contact appropriate health care personnel; the name and type of medication inducing ITP (if appropriate); current medical treatment (medications, tapering schedule if relevant, side effects); and the frequency of monitoring the platelet count. The patient is instructed to avoid all agents that interfere with platelet function. The patient should avoid constipation, the Valsalva maneuver (eg, straining at stool), and flossing of the teeth. Electric razors should be used for shaving, and soft-bristled toothbrushes should replace stiff-bristled ones. The patient is also counseled to refrain from vigorous sexual intercourse when the platelet count is less than 10,000/mm3. Patients who are receiving corticosteroids long term are at risk for complications including osteoporosis, proximal muscle wasting, cataract formation, and dental caries (see Chart 33-3). Bone mineral density should be monitored, and these patients may benefit from calcium and vitamin D supplementation and bisphosphonate therapy to prevent significant bone disease.
  

HITTS (Heparin Induced Thrombocytopenic and Thrombosis Syndrome) 


Heparin-induced Thrombocytopenia

Heparin-induced thrombocytopenia (HIT) is a significant complication of heparin-based therapy, and any patient beginning heparin therapy should have the platelet count monitored. In HIT, antibodies are formed against the heparin complex. The actual incidence of HIT is unknown, but it has been shown to occur in as many as 5% of orthopedic patients receiving heparin (Warkentin, 2003). The type of heparin used and the duration of therapy appear to be risk factors for developing HIT: bovine preparations are more likely to lead to HIT than porcine preparations, and low-molecular-weight heparin (LMWH) formulations carry a lower risk. Prolonged use of heparin (beyond 4 days) and immobility are also risk factors (Warkentin, 2003). Neither the dose nor the route of administration (IV versus subcutaneous) is a risk (McIntosh, 2004). A decline in platelet count is a hallmark sign which typically occurs after 4 to 14 days of heparin therapy. The platelet count can drop significantly, usually by 50% of baseline. Interestingly, affected patients are at increased risk for thrombosis, either venous or arterial, and the thrombosis can range from DVT, MI, CVA (brain attack, stroke), to ischemic damage to an extremity necessitating amputation. The risk for fatal thrombosis is 4% to 5% (Warkentin, 2003). A mild form of HIT, HIT-1, is actually more common than HIT; HIT-1 results only in a mild decline in platelet count and usually occurs 1 to 4 days after heparin is initiated (Viale & Schwartz, 2004).

Treatment of HIT includes prompt cessation of heparin and initiation of an alternative means of anticoagulation. If the heparin is stopped without providing additional anticoagulation, the patient is at increased risk for developing new thrombi (McIntosh, 2004). Two inhibitors of thrombin, lepirudin (Refludan) and argatroban, are FDA-approved anticoagulants for the treatment of HIT.
· Clotting and bleeding because of body's response to Heparin

 

· Start on heparin for a reason, have a reaction, platelets drop too low, still need something can be given Erixtra, if platelets start rising and when it goes over 100,000 then can give them Coumadin 

· Stop the heparin 

· If fall less 150,000 less than  monitor if drops 1/2 of original will know there is a problem and need to stop 

Treatment

· Arixtra (factor 10 inhibitor) - antiXa test (can be given this) 

· Problem thrombocytopenic - stop heparin at risk for clots 

· Platelet goes above 100,000 will start patient on Coumadin 

 

Nursing Management 

· Talk to pt about Asprin (for bleeding precautions) 

· If on this for therapy need to watch with other supplements 

 

 

Nursing DX: Platelets dropped too long

· Risk for injury 

· Potential complicatoin for hemorrhage 

· Knowledge deficit 

· Ineffective therapeutic management 

Goals: 

· Prevent from bleeding 

· Gain knowledge 

· Manage disease process effectively 

 

Nursing Interventions

Randi

Bleeding precautions 

R - Razor (don't use regular razors - electric) 

A - Asprin (NO) some narcotics have aspirin in them or any products with aspirin 

N -Needles (Small gauge) Use #22 

D -Decrease needle sticks Minimize times of sticking 

I - Injury (Protect from) 

· Hematuria 

· Melena 

· Nosebleeds 

· Gingival bleedings 

· Bruising 

 

If you see big bruising 

· Get a platelet levels on them 

 

Liver disease 

· Relationship with liver and bleeding - 

· Clotting factors are made there 

 

 

Hemophilia
Hemophilia

Two inherited bleeding disorders—hemophilia A and hemophilia B—are clinically indistinguishable, although they can be distinguished by laboratory tests. Hemophilia A is caused by a genetic defect that results in deficient or defective factor VIII. Hemophilia B (also called Christmas disease) stems from a genetic defect that causes deficient or defective factor IX. Hemophilia is a relatively rare disease; hemophilia A, which occurs in 1 of every 10,000 births, is three times more common than hemophilia B. Both types of hemophilia are inherited as X-linked traits, so almost all affected people are males; females can be carriers but are almost always asymptomatic. The disease is recognized in early childhood, usually in the toddler age group. However, patients with mild hemophilia may not be diagnosed until they experience severe trauma (eg, a high-school football injury) or surgery. Hemophilia occurs in all ethnic groups.

Clinical Manifestations

Hemophilia, which can be severe, is manifested by hemorrhages into various parts of the body. Hemorrhage can occur even after minimal trauma. The frequency and severity of the bleeding depend on the degree of factor deficiency as well as the intensity of the precipitating trauma. For example, patients with a mild factor VIII deficiency (ie, 6% to 50% of normal levels) rarely develop hemorrhage spontaneously; hemorrhage tends to occur secondary to trauma. In contrast, spontaneous hemorrhages, particularly hemarthroses and hematomas, can frequently occur in patients with severe factor VIII deficiency (ie, less than 1% of normal levels). These patients require frequent factor VIII replacement therapy.

About 75% of all bleeding in patients with hemophilia occurs into joints. The most commonly affected joints are the knees, elbows, ankles, shoulders, wrists, and hips. Patients often note pain in a joint before they are aware of swelling and limitation of motion. Recurrent joint hemorrhages can result in damage so severe that chronic pain or ankylosis (fixation) of the joint occurs. Many patients with severe factor deficiency are crippled by the joint damage before they become adults. Hematomas can be superficial or deep hemorrhages into muscle or subcutaneous tissue. With severe factor VIII deficiency, hematomas can occur without known trauma and progressively extend in all directions. When the hematomas occur within muscle, particularly in the extremities, peripheral nerves can be compressed. Over time, this compression results in decreased sensation, weakness, and atrophy of the area involved.

Bleeding is not limited to the joint areas. Spontaneous hematuria and GI bleeding can occur. Bleeding is also common in other mucous membranes, such as the nasal passages. The most dangerous site of hemorrhage is in the head (intracranial or extracranial). Any head trauma requires prompt evaluation and treatment. Surgical procedures typically result in excessive bleeding at the surgical site. Because clot formation is poor, wound healing is also poor. Such bleeding is most commonly associated with dental extraction.

Medical Management

In the past, the only treatment for hemophilia was infusion of fresh frozen plasma, which had to be administered in such large quantities that patients experienced fluid volume overload. Now factor VIII and factor IX concentrates are available to all blood banks. Recombinant forms of these factors have been made available and may diminish the use of factor concentrates. Patients are given concentrates when they are actively bleeding or as a preventive measure before traumatic procedures (eg, lumbar puncture, dental extraction, surgery). The patient and family are taught how to administer the concentrate by IV at home at the first sign of bleeding. It is crucial to initiate treatment as soon as possible so that bleeding complications can be avoided. A few patients eventually develop antibodies to the concentrates, so their factor levels cannot be increased. Recombinant factor VIIa is approved by the FDA for patients with acquired antibodies to factors VIII and IX (Carr & Martin, 2004), but treatment is often unsuccessful.

Aminocaproic acid (EACA, Amicar) is very effective as an adjunctive measure after oral surgery. It is also useful in treating mucosal bleeding. Another agent, desmopressin (DDAVP), induces a transient rise in factor VIII levels; the mechanism for this response is unknown. In patients with mild forms of hemophilia A, desmopressin is extremely useful, significantly reducing the amount of blood products required. However, desmopressin is not effective in patients with severe factor VIII deficiency.

Nursing Management

Most patients with hemophilia are diagnosed as children. They often require assistance in coping with the condition because it is chronic, places restrictions on their lives, and is an inherited disorder that can be passed to future generations. From childhood, patients are helped to cope with the disease and to identify the positive aspects of their lives. They are encouraged to be self-sufficient and to maintain independence by preventing unnecessary trauma that can cause acute bleeding episodes and temporarily interfere with normal activities. As they work through their feelings about the condition and progress to accepting it, they can assume more and more responsibility for maintaining optimal health.

Patients with mild factor deficiency may not be diagnosed until adulthood if they do not experience significant trauma or surgery as children. These patients need extensive teaching about activity restrictions and self-care measures to diminish the chance of hemorrhage and complications of bleeding. The nurse should emphasize safety at home and in the workplace.

Patients with hemophilia are instructed to avoid any agents that interfere with platelet aggregation, such as aspirin, NSAIDs, herbs, nutritional supplements, and alcohol. This restriction applies to over-the-counter medications such as cold remedies. Dental hygiene is very important as a preventive measure because dental extractions are so hazardous. Applying pressure may be sufficient to control bleeding resulting from minor trauma if the factor deficiency is not severe. Nasal packing should be avoided, because bleeding frequently resumes when the packing is removed. Splints and other orthopedic devices may be useful in patients with joint or muscle hemorrhages. All injections should be avoided; invasive procedures (eg, endoscopy, lumbar puncture) should be minimized or performed after administration of appropriate factor replacement. Patients with hemophilia should be encouraged to carry or wear medical identification.

During hemorrhagic episodes, the extent of bleeding must be assessed carefully. Patients who are at risk for significant compromise (eg, bleeding into the respiratory tract or brain) warrant close observation and systematic assessment for emergent complications (eg, respiratory distress, altered level of consciousness). If the patient has had recent surgery, the nurse frequently and carefully assesses the surgical site for bleeding. Frequent vital sign monitoring is needed until the nurse is certain that there is no excessive postoperative bleeding.

Analgesics are commonly required to alleviate the pain associated with hematomas and hemorrhage into joints. Many patients report that warm baths promote relaxation, improve mobility, and lessen pain. However, during bleeding episodes, heat, which can accentuate bleeding, is avoided; applications of cold are used instead.

Although recent technology (ie, the formulation of heat-solvent or detergent-treated factor concentrates) has rendered factor VIII and IX preparations free of viruses such as HIV and hepatitis, many patients have already been exposed to these infections through previous transfusions. These patients and their families may need assistance in coping with the diagnosis and the consequences of these infections.

Between 20% and 30% of patients with hemophilia A and between 1% and 3% of patients with hemophilia B develop antibodies (inhibitors) to factor concentrates (Chehab, 2002). Although one third of such inhibitors are transient, their effects can be significant and induce partial or complete refractoriness to factor replacement and result in increased risk of bleeding. Patients may require plasmapheresis or concurrent immunosuppressive therapy, particularly in the setting of significant bleeding. Factor VIIa can be administered, although it is very expensive and requires frequent administration because of its short half-life. Occasionally, tolerance to the antibody can be induced by repeated daily exposure to factor VIII. Patients receiving daily administration of factor VIII can take months or longer for tolerance to develop; however, it can be successful 60% to 80% of the time (Key, 2004). Patients with severe factor deficiency should be screened for antibodies, particularly before major surgery.

Von Willebrand's Disease

Von Willebrand's disease, a common bleeding disorder affecting males and females equally, is usually inherited as a dominant trait. The prevalence of this disease is estimated to be 1%; thus, it is 50 times more prevalent than hemophilia (Tarantino & Aledort, 2004). The disease is caused by a deficiency of vWF, which is necessary for factor VIII activity. vWF is also necessary for platelet adhesion at the site of vascular injury. Although synthesis of factor VIII is normal, its half-life is shortened; therefore, factor VIII levels commonly are mildly low (15% to 50% of normal).

There are three types of von Willebrand's disease (Mannucci, 2004). Type 1, the most common, is characterized by decreases in structurally normal vWF. Type 2 shows variable qualitative defects based on the specific vWF subtype involved. Type 3 is very rare and is characterized by a severe vWF deficiency as well as significant deficiency of factor VIII.

Clinical Manifestations

Patients commonly have nosebleeds, heavy menses, prolonged bleeding from cuts, and postoperative bleeding, although they do not have massive soft tissue or joint hemorrhages. As the laboratory values fluctuate (see Assessment and Diagnostic Findings), so does the bleeding. For example, a careful history of prior bleeding may show little problem with postoperative bleeding on one occasion but significant bleeding from a dental extraction at another time.

Assessment and Diagnostic Findings

Laboratory test results show a normal platelet count but a prolonged bleeding time and a slightly prolonged PTT. These defects are not static, and laboratory test results can vary widely within the same patient over time. More important tests include the ristocetin cofactor, or vWF collagen binding assay, which measures vWF activity. Other tests include vWF antigen, factor VIII, and, for patients with suspected type 2 defects, vWF multimers (Paper, 2003).

Medical Management

The goal of treatment is to replace the deficient protein (eg, vWF or factor VIII) at the time of spontaneous bleeding or prior to an invasive procedure. Replacement products include Humate-P, a commercial concentrate of vWF and factor VIII, and Alphanate, which contains similar amounts of these factors (Mannucci, 2004). Replacement continues for several days to ensure correction of the factor VIII deficiency. Up to 7 to 10 days of treatment may be necessary after major surgery, and the dosage and frequency of administration depend on factor VIII levels. Antibody (inhibitor) formation is usually seen only in patients with type 3 von Willebrand's disease, when large amounts of replacement products have been administered. Desmopressin (DDAVP), a synthetic vasopressin analogue, can be used to prevent bleeding associated with dental or surgical procedures or to manage mild bleeding after surgery. Desmopressin provides a transient increase in factor VIII coagulant activity and may also correct the bleeding time. It can be administered as an IV infusion or intranasally. With major surgery or invasive procedures, IV administration is preferable. DDAVP is contraindicated in patients with unstable coronary artery disease, because it can induce platelet aggregation and cause MI. Side effects include headache, facial flushing, tachycardia, hyponatremia, and rarely seizures.

Other agents may be effective in reducing the bleeding. Aminocaproic acid (EACA, Amicar) is useful in managing mild forms of mucosal bleeding. Estrogen–progesterone compounds may diminish the extent of menses. Platelet transfusions are useful when there is significant bleeding.
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Etiology 

· Hemohilia A (Factor 8 deficiency) (classic hemophilia) 

· No cure 

· Diagnosed in childhood 

 

· Hemophilia B (Facor 9 deficiency) 

· Von Willebrand disease 

· Can see in women or men

 

 

· Clinical Manifestations 

· Deficient in clotting factors 

· Going to have trauma from small cuts 

· Can have significant bleeding 

· Gingival bleeding 

· Nosebleeds 

· Can have bleeding into joints (Hemoarthrosis) 

 

 

Complications 

· Surgery 

· Prolonged nosebleeds 

· Bruises easily 

· Bleeding in brain 

· GI hemorrhage 

· Tarry stools 

  

 

Management 

· Good hygiene (soft bristle toothbrush) 

· Good nutritions (Green leafy veggies) 

 

Treatment 

· Need to give them whatever factor they are deficient in 

· Home health can come in and give this to them 

· Infusion of factor they are deficient in before any procedure 

· Hemophilia A - can also get DDAVP 

· Synthetic form of vasopressin (lasts about 12 hours) 

· Stimulates increase of  Factor 8 

· Antifibrolytic that can be given so that the clot is not 

· Don't start too soon or stop to soon 

 

Goal 

· Preventing bleeding 

 

Interdisciplinary care 

· Giving them the factor they need 

 

Nursing Management 

· Health promotion 

· Green leafy veggies 

Acute intervention 

· Stop bleeding 

· Direct pressure 15-30 minutes 

· Give them the factors deficient in them 

· Hemoarthrosis - 

·  total bed rest b/c want to prevent 

· Ice (for swelling) 

· Analgesics (tylenol only) 

· Range of motion activities 

· No weight bearing until the swelling has resolved 

 

Home care 

· Teaching 

· Home health care 

· Understanding if this can be resolved at home or hospitalization 

· Severe pain and swelling of joints need to go to hospital 

· Head injury 

· Edema in face/neck 

· Abdominal pain 

· Blood in stools 

 

· Mouth care 

· Non contact sports (no soccer, football, rugby) 

· Encourage them to wear gloves when doing housework 

· ID that states they have hemophilia 

 
DIC Diseminated Intravascular Coagulation

Disseminated Intravascular Coagulation (DIC)

Disseminated intravascular coagulation (DIC), formerly termed disseminated intravascular coagulopathy, is not a disease but a sign of an underlying condition. DIC may be triggered by sepsis, trauma, cancer, shock, abruptio placentae, toxins, or allergic reactions. The severity of DIC is variable, but it is potentially life-threatening.

Pathophysiology

Normal hemostatic mechanisms are altered in DIC so that a massive amount of tiny clots forms in the microcirculation. Initially, the coagulation time is normal. However, as the platelets and clotting factors are consumed to form the microthrombi, coagulation fails. Thus, the paradoxical result of excessive clotting is bleeding. The clinical manifestations of DIC are reflected in the organs, which are affected either by excessive clot formation (with resultant ischemia to all or part of the organ) or by bleeding. The excessive clotting triggers the fibrinolytic system to release fibrin degradation products, which are potent anticoagulants, furthering the bleeding. The bleeding is characterized by low platelet and fibrinogen levels; prolonged PT, PTT, and thrombin time; and elevated fibrin degradation products (D-dimers) (Table 33-5).

The mortality rate can exceed 80% of patients who develop severe DIC with ischemic thrombosis and frank hemorrhage. Identification of patients who are at risk for DIC and recognition of the early clinical manifestations of this syndrome can result in earlier medical intervention, which may improve the prognosis. However, the primary prognostic factor is the ability to treat the underlying condition that precipitated DIC.

	Laboratory Values Commonly Found in Disseminated Intravascular Coagulation (DIC)*

	Test
Function Evaluated
Normal Range
Changes in DIC
Platelet count
Platelet number
150,000–450,000/mm3
↓
Prothrombin time (PT)
Extrinsic pathway
11–12.5 sec
↑
Partial thromboplastin time (PTT)
Intrinsic pathway
23–35 sec
↑
Thrombin time (TT)
Clot formation
8–11 sec
↑
Fibrinogen
Amount available for coagulation
170–340 mg/dL
↓
D-dimer
Local fibrinolysis
0–250 ng/mL
↑
Fibrin degradation products (FDPs)
Fibrinolysis
0–5 µg/mL
↑
Euglobulin clot lysis
Fibrinolytic activity
≥2 hours
≤1 hour
*Because DIC is a dynamic condition, the laboratory values measured will change over time. Therefore, a progressive increase or decrease in a given laboratory value is likely to be more important than the actual value of a test at a single point in time.






Clinical Manifestations

Patients with frank DIC may bleed from mucous membranes, venipuncture sites, and the GI and urinary tracts. The bleeding can range from minimal occult internal bleeding to profuse hemorrhage from all orifices. The patient may also develop organ dysfunction, such as renal failure and pulmonary and multifocal central nervous system infarctions, as a result of microthromboses, macrothromboses, or hemorrhages.

During the initial process of DIC, the patient may have no new symptoms, the only manifestation being a progressive decrease in the platelet count. As the thrombosis becomes more extensive, the patient exhibits signs and symptoms of thrombosis in the organs involved. Then, as the clotting factors and platelets are consumed to form these thrombi, bleeding occurs. Initially the bleeding is subtle, but it can develop into frank hemorrhage. Signs and symptoms, which depend on the organs involved, are listed in Chart 33-13.

Medical Management

The most important management factor in DIC is treating the underlying cause; until the cause is controlled, the DIC will persist. Correcting the secondary effects of tissue ischemia by improving oxygenation, replacing fluids, correcting electrolyte imbalances, and administering vasopressor medications is also important. If serious hemorrhage occurs, the depleted coagulation factors and platelets may be replaced to reestablish the potential for normal hemostasis and thereby diminish bleeding. Cryoprecipitate is given to replace fibrinogen and factors V and VII; fresh frozen plasma is administered to replace other coagulation factors.

A controversial treatment strategy is to interrupt the thrombosis process through the use of heparin infusion. Heparin may inhibit the formation of microthrombi and thus permit perfusion of the organs (skin, kidneys, or brain) to resume. Heparin use was traditionally reserved for patients in whom thrombotic manifestations predominated or in whom extensive blood component replacement failed to halt the hemorrhage or increased fibrinogen and other clotting levels. Heparin is now considered also applicable for use in less acute forms of DIC (Leung, 2004). The effectiveness of heparin can best be determined by observing for normalization of the plasma fibrinogen concentration and diminishing signs of bleeding. Fibrinolytic inhibitors, such as aminocaproic acid (EACA, Amicar), may be used with heparin.

P.1094

Other therapies include recombinant activated protein C (APC; drotrecogin alfa [Xigris]), which is effective in diminishing inflammatory responses on the surface of the vessels as well as having anticoagulant properties (Aird, 2004). Bleeding is common, can occur at any site, and can be significant. Antithrombin (AT) infusions can also be used for their anticoagulant and anti-inflammatory properties. Bleeding can be significant, particularly when administered in association with heparin.

Nursing Process

The Patient With Disseminated Intravascular Coagulation

Assessment

Nurses need to be aware of which patients are at risk of DIC. Sepsis and acute promyelocytic leukemia are the most common causes of DIC. Patients need to be assessed thoroughly and frequently for signs and symptoms of thrombi and bleeding and monitored for any progression of these signs (see Chart 33-13).

P.1095

Diagnosis

Nursing Diagnoses

Based on the assessment data, major nursing diagnoses for the patient with DIC may include the following:

· Risk for deficient fluid volume related to bleeding

· Risk for impaired skin integrity related to ischemia or bleeding

· Risk for imbalanced fluid volume related to excessive blood/factor component replacement

· Ineffective tissue perfusion related to microthrombi

· Death anxiety
Collaborative Problems/Potential Complications

Collaborative problems include the clinical conditions that precipitated the DIC. Based on the assessment data, potential complications may include:

· Renal failure

· Gangrene

· Pulmonary embolism or hemorrhage

· Altered level of consciousness

· Acute respiratory distress syndrome

· Stroke
Planning and Goals

Major patient goals include maintenance of hemodynamic status, maintenance of intact skin and oral mucosa, maintenance of fluid balance, maintenance of tissue perfusion, enhanced coping, and absence of complications, as described in the Plan of Nursing Care for the Patient with DIC (Chart 33-14).

Monitoring and Managing Potential Complications

Assessment and interventions should target potential sites of end-organ damage. As organs are inadequately perfused from the microthrombi, organ function diminishes; the kidneys, lungs, brain, and skin are particularly vulnerable, and renal dysfunction is common. Lack of renal perfusion may result in acute tubular necrosis and renal failure, sometimes requiring dialysis. Placement of a large-bore dialysis catheter is extremely hazardous for this patient population and should be accompanied by adequate platelet and plasma transfusions. Hepatic dysfunction is also relatively common, reflected in altered liver function tests, depleted albumin stores, and diminished synthesis of clotting factors. Respiratory function warrants careful monitoring and aggressive measures to diminish alveolar compromise, such as incentive spirometry. Suctioning should be performed as gently as possible to diminish the risk for additional bleeding. Central nervous system involvement can be manifested as headache, visual changes, and alteration in level of consciousness.

Evaluation

See Chart 33-14 for evaluation and expected outcomes for the patient with DIC.
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· Having both bleeding and thrombosis 

· Some type of precipitating event 

· Shock 

· Septic 

· a/b/o incompatibility 

· Causes the patient to start bleeding (cascade of things that happen) 

Clinical manifestation 

· Abnormal process 

· Instead of having one good clot - they make so many clots that they don't work and you keep bleeding - clots can cut off circulation to the body 

· Bleeding and clotting 

· Bleeding 

· Pale, cyanosis 

· Bruising, petychia 

· Drops in level - losing RBCs 

· Tachycardia, hypotensive, orthopnea 

· Can develop shock' 

 

Diagnostic studies 

· Bleeding studies 

· Abnormal PT and PTT and D-Dimer, FDP (Fiberin degregation ) how the body is able to break down the clot 

· Looking at Fibronigen 

 

Interdisciplinary 

· Identify trigger and treat it 

· Stabilize patient 

· Oxygen 

· Volume replacement 

· Blood products 

· Cryoprecipitant (replaces factor 8 and fibrinigen) 

· Fresh frozen plasma (has all clotting factors) 

 

· Can have clotting features - still up in air w/ Heparin 

 

Treatment 

· Xigris (new) 

 

 

Priority Diagnosis 

· At risk for ineffective tissue perfusion 

· At risk for decreased respiration 

· Anxiety 

· Acute pain 

 




Implementations 

· Depends on what is going on w/ patient 

· Need O2 

 

 

· Watching for internal / external hemorrhage 

· Labs will be drawn to find out what is going on w/ patient 

 

Outcome

· Stop bleeding 

· Prevent excessive clotting 

· Good perfusion 

Spleenomegaly 

Splenomegaly is almost always secondary to other disorders. Its causes are myriad, as are the many possible ways of classifying them (see Table 1: Spleen Disorders: Common Causes of Splenomegaly*

 INCLUDEPICTURE "http://www.merck.com/site_images/mm/legend_table_crop.gif" \* MERGEFORMATINET 
). Myeloproliferative disorders, lymphoproliferative disorders, storage diseases (eg, Gaucher's disease), and connective tissue disorders are the most common causes in temperate climates, whereas infectious diseases (eg, malaria, kala-azar) predominate in the tropics.

If splenomegaly is massive (spleen palpable 8 cm below the costal margin), the cause is usually chronic lymphocytic leukemia, non-Hodgkin lymphoma, chronic myelocytic leukemia, polycythemia vera, myelofibrosis with myeloid metaplasia, or hairy cell leukemia.

Splenomegaly can lead to cytopenia (see Spleen Disorders: Hypersplenism).

Evaluation

History: Most of the presenting symptoms result from the underlying disorder. However, splenomegaly itself may cause early satiety by encroachment of the enlarged spleen on the stomach. Fullness and left upper quadrant abdominal pain are also possible. Severe pain suggests splenic infarction. Recurrent infections, symptoms of anemia, or bleeding manifestations suggest cytopenia and possible hypersplenism.

Physical examination: The sensitivity for detection of ultrasound-documented splenic enlargement is 60 to 70% for palpation and 60 to 80% for percussion. Up to 3% of normal, thin, people have a palpable spleen. Also, a palpable left upper quadrant mass may indicate a problem other than an enlarged spleen.

Other helpful signs include a splenic friction rub that suggests splenic infarction and epigastric and splenic bruits that suggest congestive splenomegaly. Generalized adenopathy may suggest a myeloproliferative, lymphoproliferative, infectious, or autoimmune disorder. 

	Common Causes of Splenomegaly* 

	Type 

	Examples 


	Congestive

	Cirrhosis

External compression or thrombosis of portal or splenic veins

Certain malformations of the portal venous vasculature


	Infectious and inflammatory

	Acute infections (eg, infectious mononucleosis, infectious hepatitis, subacute bacterial endocarditis, psittacosis)

Chronic infections (eg, miliary TB, malaria, brucellosis, kala-azar, syphilis)

Sarcoidosis

Secondary amyloidosis

Connective tissue disorder (eg, SLE, Felty's syndrome)


	Myeloproliferative and lymphoproliferative

	Myelofibrosis with myeloid metaplasia

Lymphomas

Leukemias, especially chronic lymphocytic and chronic myelocytic

Polycythemia vera

Primary thrombocythemia


	Chronic hemolytic† 

	RBC shape abnormalities (eg, hereditary spherocytosis, hereditary elliptocytosis)

Hemoglobinopathies, including thalassemias, sickle cell hemoglobin variants (eg, hemoglobin S-C disease), and congenital Heinz body hemolytic anemias

RBC enzymopathies


	
	Common Causes of Splenomegaly*


	Type 

	Examples 


	Storage diseases

	Lipoid (eg, Gaucher's, Niemann-Pick, Hand-Schüller-Christian, and Wolman's diseases)

Nonlipoid (eg, Letterer-Siwe disease)


	Structural

	Splenic cysts, usually caused by resolution of previous intrasplenic hematoma



	


Testing: If confirmation of splenomegaly is necessary because the examination is equivocal, ultrasonography is the test of choice because of its accuracy and low cost. CT and MRI may provide more detail of the organ's consistency. MRI is especially useful in detecting portal or splenic vein thromboses. Nuclear scanning is accurate and can identify accessory splenic tissue but is expensive and cumbersome to perform.

Specific causes suggested clinically should be confirmed by appropriate testing (see elsewhere in The Manual). If no cause is suggested, the highest priority is exclusion of occult infection, because early treatment affects the outcome of infection more than it does most other causes of splenomegaly. Testing should be thorough in areas of high geographic prevalence of infection or if the patient appears to be ill. CBC, blood cultures, and bone marrow examination and culture should be considered. If the patient is not ill, has no symptoms besides those due to splenomegaly, and has no risk factors for infection, the extent of testing is controversial but probably includes CBC, peripheral blood smear, liver function tests, and abdominal CT. Flow cytometry of peripheral blood is indicated if lymphoma is suspected.

Specific peripheral blood findings may suggest underlying disorders (eg, lymphocytosis in chronic lymphocytic leukemia; leukocytosis and immature forms in other leukemias). Excessive basophils, eosinophils, or nucleated or teardrop RBCs suggest myeloproliferative disorders. Cytopenias suggest hypersplenism. Spherocytosis suggests hypersplenism or hereditary spherocytosis. Liver function test results are diffusely abnormal in congestive splenomegaly with cirrhosis; an isolated elevation of serum alkaline phosphatase suggests hepatic infiltration, as in myeloproliferative and lymphoproliferative disorders and miliary TB.

Some other tests may be useful, even in asymptomatic patients. Serum protein electrophoresis identifying a monoclonal gammopathy or decreased immunoglobulins suggest lymphoproliferative disorders or amyloidosis; diffuse hypergammaglobulinemia suggests chronic infection (eg, malaria, kala-azar, brucellosis, TB) or cirrhosis with congestive splenomegaly, sarcoidosis, or connective tissue disorders. Elevation of serum uric acid suggests a myeloproliferative or lymphoproliferative disorder. Elevation of WBC alkaline phosphatase suggests a myeloproliferative disorder, whereas decreased levels suggest chronic myelocytic leukemia.

If testing reveals no abnormalities other than splenomegaly, the patient should be reevaluated at intervals of 6 to 12 mo or when new symptoms develop.

Treatment

Treatment is directed at the underlying disorder. The enlarged spleen itself needs no treatment unless severe hypersplenism is present. Patients with palpable or very large spleens probably should avoid contact sports to decrease the risk of splenic rupture.




· Enlarged spleen 

· 40 ml of blood 

· Stores platelets 

· RBCs 

 

Spleen – 

· Side line players at the football game 

 

Red pulp 

· For phagocytosis (macrophages) 

· To filter RBCs 

White pulp 

· To fight infection 

 

Spleenomegaly

· If gets bigger 

· Symptoms depend on how big it grows 

· May not have any symptoms 

· Too large at risk for rupture 

· Can rupture 

· Have bleeding & hemorrhage 

· If it gets too big needs to have it taken out 

· Can have trauma - 

· Can have 2nd to mono 

 

Postoperatively

· Look for hemorrhaging 

· Manage pain 

 

 

Spleen is removed’

· Increased risk for infection 

 

Teaching 

· Low grade fever - 

· They need to be evaluated 

· No longer able to fight infection 

· Immunizations 

· Pneumococcal 

· haemophilus influenza  
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		Nursing Interventions
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		Monitor for s/s bleeding
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Multiple Myeloma

		Nursing Interventions

		Activity and exercise

		Adequate hydration

		Monitor renal function

		Prevention of infection                         (Chart 33-8, p. 879)

		Pneumovax and flu vaccines

		Pain management
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Hemophilia
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Blood Component Therapy

		Reasons for Administration
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