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A 4-year-old boy is seen by his pediatrician for easy bruising, joint pain, and leg pain; red dots on the skin that do not blanch; and hepatosplenomegaly. The complete blood count (CBC) reveals an elevated white blood cell count (50,000/mm3), a low hemoglobin level (anemia), and thrombocytopenia (low platelet count). Examination of the peripheral smear of the blood shows numerous cells with a high nuclear to cytoplasmic ratio, and fine chromatin; the complete blood count shows anemia and thrombocytopenia.
The likely diagnosis for this patient is leukemia, specifically ALL (acute lymphoblastic leukemia.
According to McCance and Huether (2006), leukemic infiltration into the bones and joints is common in children. Joint and bone pain can actually lead to the diagnosis in some children. The most common symptoms are, fever, bleeding, bone pain, & lymphadenopathy. Unexplained persistence of any of these symptoms should be carefully considered in the diagnosis of ALL.

The childhood incidence of leukemia specifically acute lymphoblastic leukemia (ALL) is between the age of 2 and 6. 

Hepatosplenomegaly and lymphadenopathy result from extramedullary hematopoisesis occurring in half of children with ALL but are less common in children with ANLL (acute nonlymphocytic leukemias).

Three fourths of children with ALL have platelet counts below 10,000/mm3 at diagnosis and 28% below 20,000/mm3. Half of children diagnosed with ANLL have platelet counts below 50,000/mm3. Excessive bruising, epistaxis, and hematuria often occur in children with thrombocytopenia.

Approximately 45% of children have a hemoglobin level below 7 g/dl. Most children with ALL the total white blood count is less than 10,000/mm3 and ANLL below 50,000/mm3. In a few children the WBC count can go above 100,000/mm3. WBC greater than 200,000/mm3 can cause leukostasis. An excessive leukocyte count at diagnosis is the most important predictor of prognosis in ALL.
"Malignant, immature white blood cells continuously multiply and are overproduced in the bone marrow. ALL causes damage and death by crowding out normal cells in the bone marrow, and by metastasizing to other organs." (http://en.wikipedia.org/wiki/Acute_lymphoblastic_leukemia)

Other symptoms include bone pain, particularly the long bones, headaches, testicular enlargement, and mediastinal mass.
Morphologic classification of ALL is based on the Fench-American-British (FAB) system (Horton & Steuber, 2007):
-L1 lymphoblasts are small cells with scant cytoplasm, condensed nuclear chromatin, and indistinct nucleoli. Classified as FAB1
-L2 lymphoblasts are larger cells with a moderate amount of cytoplasm, dispersed chromatin, and multiple nucleoli. Classified as FAB2
-L3 lymphoblasts have deep cytoplasmic basophilia with prominent cytoplasmic vacuolation. Classified as FAB 3.
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