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Background:  Our subject is a 16 y/o male high school football/baseball player.  He sustained a grade one concussion in a junior varsity football game (October 1, 2007).   Sideline examination by the athletic trainer found minor, quickly resolving concussive symptoms. However, on further inquiry he also described flu-like symptoms that had been present for the past two weeks (extreme fatigue, lymph node swelling, etc.).  The subject was also extremely pale. He was referred to his pediatrician to investigate these symptoms. His initial lab results were:  white blood cell count 83.0 K/µl (normal range=4.5-13.5), red blood cell count 1.98 M/µl (4.1-5.3), hemoglobin 6.3 g/dl (12-16), hematocrit 18.1% (36-49), platelets 7 K/µl (130-400). The lab comments on his CBC were:  anemia, thrombocytopenia, and leukocytosis. He was taken by ambulance to a pediatric specialty hospital in Seattle, Washington.  He had a computerized tomography (CT) scan to look for any concussive cerebral abnormalities from the previous day.   The results were negative and they concluded there was no connection between the concussion and his illness. Differential Diagnosis:  mononucleosis (Epstein-Barr virus), influenza, rhinovirus, anemia, acute lymphoblastic leukemia, acute myelogenous leukemia, lymphomatous involvement of the bone marrow, anemia-Fanconi, juvenile rheumatoid arthritis, leukocytosis, neuroblastoma, Non-Hodgkin Lymphoma, osteomyelitis, parvovirus B19 Infection, rhabdomyosarcoma  Treatment: The diagnostic testing confirmed the diagnosis of acute lymphoblastic leukemia (ALL).   Chemotherapy was started that day and a bone marrow biopsy to determine the amount of leukemia cells in his bone marrow (89%).  He also received a blood and platelet transfusion.   His course of treatment required eight months of treatment in Seattle away from his home.  Medication administered during his treatment included: prednisone (corticosteroid anti-inflammatory), dextromethisone. (corticosteroid anti-inflammatory), mercaptopurine (antimetabolic), methotrexate (antimetabolic), vincristine (antineoplastic), doxorubicin (antibiotic/antineoplastic), asparaginase (antineoplastic), cytarabine (antimetabolic) cyclophosphamide (antineoplastic), thioguanine (antimetabolic).  As of August 26, 2008, his white blood count was 6.4, red blood cell count 4.96, hemoglobin 15.8, platelets 157, hematocrit 45.3%. His leukemia is considered in a state of remission at this time.  However, the side effects of the long-term use of corticosteroids, prednisone and dextromethisone, caused an avascular necrosis of his hips and knees.  One study suggested that long-term, systemic corticosteroid use is associated with 35% of all cases of nontraumatic avascular necrosis. The symptoms of the avascular necrosis became so severe that a bilateral percutaneous drilling procedure of proximal and distal femoral articular surfaces (femoral heads and lateral/medial condyles) was performed.  The subject was non-bearing for six weeks following the procedure.  Uniqueness:   This case is unique in that his symptoms came to light because of another unrelated condition. The athletic trainer needs to consider all possible differential diagnoses, even if rare and/or serious, when evaluating an athlete with internal medical issues.   Although acute lymphoblastic leukemia is a relatively rare diagnosis, it is one of many possibilities that must be considered. 

Conclusion: Our subject’s early diagnosis and an aggressive course of treatment have sent the acute lymphoblastic leukemia into remission.  However, the aggressive treatment did come with a price. The high dose corticosteroids therapy caused  avascular necrosis that may lead to long-term hip and knee dysfunction. His rehabilitation program is progressing on-schedule at this point in time. Our subject is presently continuing on a program of maintenance medication for his leukemia and will continue this phase for the next two years.  Word Count:  540
