
dysplastic syndrome.” 
Marrow fibrosis, too, wears a dou-

ble face. “Reticulin myelofibrosis 
may be seen in both neoplasia and 
non-neoplastic processes,” Kaaren K. 
Reichard, MD, told the session’s at-
tendees. She was at UNM and Tricore 
at the time of the meeting and is now 
senior associate consultant in the 
Division of Hematopathology, De-
partment of Laboratory Medicine 
and Pathology, Mayo Clinic. 

Speakers also discussed cases il-
lustrating marrow hypocellularity 

and lymphoid aggregates, both of 
which may or may not signal neo-
plasms. Cases of peripheral pancyto-
penia plus central marrow hypocel-
lularity “can be very tricky to diag-
nose accurately, because they can be 
caused by a number of conditions,” 
David Czuchlewski, MD, assistant 
professor of pathology at UNM and 
associate director of the molecular 
diagnostics laboratory at TriCore, 
said during the course. In these situ-
ations, it is important to consider 
inherited causes of bone marrow 
failure, as well as to distinguish a 
myelodysplastic syndrome (MDS) 
from aplastic anemia. 

Addressing lymphoid aggregates, 
Dr. Reichard listed five criteria that 
can help discriminate non-neoplastic 
from neoplastic processes. 

Finally, Dr. Wilson discussed a 
plasma cell neoplasm, which has a 
rich and complex differential. “The 
basic criteria for calling myeloma 
have not changed for many years,” 
Dr. Wilson told CAP TODAY. “In 2008 
they did change, but a lot of people 
don’t know why or how to use the 
new criteria. I wanted to show how 
the new classification can help pa-
thologists make better diagnoses.”  

A general goal of the course was 
to illustrate the value of ancillary 

testing—flow cytometry, immuno-
stains, FISH, cytogenetics, and mo-
lecular analysis—to help resolve 
challenging bone marrow presenta-
tions. “Even though each presenter 
focused on specific topics, we all 
emphasized how important it is to 
integrate findings obtained from 
various testing modalities to arrive 
at a final diagnosis,” Dr. Reichard 
said in an interview. In the case of 
bone marrow fibrosis that she dis-
cussed, she showed that a negative 
flow cytometric analysis doesn’t nec-
essarily mean that one is dealing 
with a non-neoplastic bone marrow. 
In this situation, immunohistochem-
istry may provide evidence for a 
malignant verdict. “To get a good 
interpretation, you need to know 
when one piece of data doesn’t 
match and you need to do an addi-
tional test,” Dr. Reichard said. 

Dr. Wilson first presented two  
  cases to illustrate the impor-

tance of considering copper defi-
ciency in the differential diagnosis of 
MDS. In the first case, a 77-year-old 
woman was treated for 24 months 
with cyanocobalamin for anemia 
thought to be due to vitamin B12 
deficiency. Her family said she had 
worsening short-term memory, as 
well as problems with gait and ap-
petite loss, even though her iron and 
vitamin B12 levels were normal. She 
had general cytopenia with normo-
chromic normocytic anemia and a 
“striking” leukopenia, with neutro-
phils decreased to 27 percent. 

“Our key finding on bone marrow 
evaluation,” Dr. Wilson said, “was 
cytoplasmic vacuoles in precursor 
cells of both myeloid and erythroid 
lineages” (Figs. 1 and 2). Flow cy-
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Fig 1. Bone marrow aspirate smear from 
woman with zinc-induced copper deficiency 
shows cytoplasmic vacuoles in erythroid 
precursors (pronormoblasts and basophilic 
normoblasts). 

Fig 2. Prominent clear cytoplasmic 
vacuoles are also seen in myeloid precursors, 
particularly promyelocytes and myelocytes, 
in the bone marrow aspirate smear from the 
woman with zinc-induced copper deficiency. 
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