Non-Imaging Review

Week43

Function of Bone Marrow, Spleen and Liver


RBCs destroyed in the spleen after about 120 days


RBCs are produced: Spleen in kids, BM in adults (and spleen in adults with BM disease)

Disease/Irradiation to the bone marrow can cause anemia

Vit B12


Involved in the synthesis of proteins


Helps in the formation of RBCs and in the maintenance of the central nervous system.


Must get it in our diet

Inability to absorb vit B12 from the intestinal tract can be caused by pernicious anemia


Failure to properly absorb vit B12 in the intestine may be due to lack of intrinsic factor

Human blood contains 5,000 – 10,000 leukocytes per mm3

This number increases in the presence of infection

An extraordinary and prolonged proliferation of leukocytes is known as leukemia

Anemias


Megaloblastic (B12 or folic acid deficiency, RBCs are big)


Pernicious (Type of Megaloblastic anemia resulting from lack of B12 or intrinsic factor)


Thalassemia (Hereditary disorder characterized by small RBCs)


Sickle Cell (Hereditary disorder characterized by RBCs that are shaped like sickles)


Autoimmune hemolytic anemia (RBCs destroyed by immune system)


Polycythemia Vera (increased production of RBCs)

Enlarge spleen often accompanied by a lack of one or more type of blood cells

Multiple myeloma – cancer of the plasma cells of the bone marrow leading to lytic (cold) lesions

Acute Myelogenous Leukemia – cancer of the WBCs of the bone marrow

Acute Vascular Necrosis – leads to ischemia and death of bones
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Bone marrow scan IDs abnormal distribution or to determine functional capacity in anemic pts



(e.g. Polycythemia Vera)


Radiopharmaceutical (primary)



12 mCi filtered SC particles (0.1 – 0.22 um in size)


May need to shield liver activity or electronically correct for counts from the liver


Normal = Active bone marrow throughout the sternum, vertebral column and pelvis. 

Bone marrow patterns extending beyond these sites may indicate disease

Also abnormal is Photopenic areas that lack red-cell production


Treatment decisions = Bone Marrow transplant or Surgery to correct blood supply
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B12 deficiency: 0 to 130 pg/ml

Indeterminate: 130 – 180 pg/ml

Normal: 180 – 900 pg/ml

Shilling’s tracer = Co-57 or Co-58 labeled B12

Purpose of “stable” flushing dose + when and how it’s administered

Patient prep = NPO (water is okay)

Collect and pool all urine for 24 hours and mix thoroughly (can’t lose even a drop!)


How is this modified in pts with renal disease?

Normal and Abnormal Values

Why might you have to do a stage II test?


What is given for the stage II test?


What do the stage II values mean?
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Plasma Volume (Plasma is the non-cellular portion of the blood)


The average blood volume of a normal adult is 5000 mL

3000 mL of plasma + 2000 mL of RBCs = 5000L total vol


I-125 RISA very accurate to measure volume but no longer available in US


Know indications (blood loss, burns, elderly, anemia, polycythemia vera)


Lugols given to protect the thyroid


Plasma assayed in well counter


Plasma vol = (net standard counts x 4000)/net plasma count


Calculate the amount of albumin that leaks out of vascular sys by plotting a disappearance curve:


Know normal values
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Red Cell Mass Usually performed in conjunction with 125I RISA plama volume


Radiopharm = Chromium-51 sodium chromate tagged RBCs



Crosses the RBC membrane and tags to the hemoglobin molecule



Stops labeleing when ascorbic acid is added 

Reduces the 51Cr from a +6 valence state to a +3 valence state

In the +3 valance state 51Cr can no longer cross the membrane


Procedure



Inject intravenously into patient (don’t extravazate!)

Allow to circulate within the patient for 10 minutes

Withdraw a sample of blood from the opposite arm/leg

Count a 1 mL sample and calculate


Know normal ranges for Red Cell Mass Study


RBC Survival study



Know indications,  procedure and normal value


Splenic Sequestration



When is it begun



How is it performed



What must be done for consistency in counts from day to day



What is normal ratio?
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Total blood volume usually performed for polycythemia vera


What is the normal range in males vs females
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No class
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Selective Spleen Imaging used to eval function and to look for splenosis


Heat denatured RBCs used most often


Why isn’t SC used?


What is the basic protocol (know heat range and time)


What happens if heated too long or too short?


Why must labeling efficiency be performed?


Why is sepsis vs splenosis a concern for certain individuals?

