
tometry showed polytypic B cells 
with a population of hematogones 
(reactive B cell precursors). 

Dr. Wilson listed possible causes 
of cytoplasmic vacuoles. One type of 
etiology is acute alcohol intoxication 
or chronic alcoholism, but in both of 
these situations only erythroid pre-
cursors are affected. The patient had 
no history of drug toxicity or pancre-
atic dysfunction, or features suggest-
ing a myeloid neoplasm. 

Copper deficiency is also in the 
differential. Direct testing showed 

decreased serum copper and in-
creased serum zinc. Over the last 
decade denture adhesive cream 
with high zinc levels has been rec-
ognized as a likely cause of this 
combination of features (Barton AL, 
et al. Ann Clin Biochem. 2011;48: 
383–385). Copper deficiency mimics 
both the abnormal marrow and 
neurodegenerative symptoms of 
vitamin B12 deficiency. 

In this patient the diagnosis of 
zinc-induced copper deficiency 
(“zinc overload syndrome”) led to 
treatment with oral copper and ces-
sation of zinc-containing denture 
fixative. After two months the 

woman’s CBC and differential 
counts normalized and her short-
term memory improved. 

Dr. Wilson’s second case featured 
ring sideroblasts, another sign of 
dyserythropoiesis that can be 
caused by copper deficiency. In this 
case a 63-year-old woman had been 
diagnosed as having MDS and she 
had been treated with four cycles of 
decitabine and G-CSF. When no 
clinical improvement was seen after 
four months, she was referred for 
further workup. Cytogenetics, flow 
cytometry, and FISH were negative 
for signs of MDS. On the original 
slides Dr. Wilson saw changes as-

sociated with copper deficiency, 
including ring sideroblasts and 
vacuoles in precursors of myeloid 
and erythroid lineages. 

Direct testing showed decreased 
copper. Copper supplementation led 
to a resolution of the symptoms. 

“The important lesson from this 
case is that dysplasia does not nec-
essarily indicate a clonal disorder,” 
Dr. Wilson emphasized. 

Recognition of dysplasia is poor-
ly reproducible among pathologists, 
Dr. Wilson noted. “We are good at 
counting blasts,” she said in an in-
terview. However, the correlation 
coefficients between pathologists 
for diagnosing myeloid dysplasia 
and erythroid dysplasia are poor—
0.45 and 0.27, respectively, in one 
study. To complicate things, ery-
throid atypia is common with stress 
erythropoiesis or regeneration. “It 
can be difficult to differentiate ma-
lignant from reactive changes, espe-
cially in the erythroid lineage,” Dr. 
Wilson says. “At what point do you 
call atypia dysplasia?”  

An important criterion is that 
MDS is more likely than copper 
deficiency when dysplastic cells 
make up more than 10 percent of a 
lineage. Increased hematogones, on 
the other hand, tip the scales in fa-
vor of copper deficiency. If these 
criteria are not definitive, MDS may 
be diagnosed by the identification 
of recurrent MDS-related chromo-
somal abnormalities on cytogenetic 
testing. 

Dr. Czuchlewski presented a case  
  of bone marrow failure, which 

he said fits under the course umbrella 
of “emerging concepts of pathogen-
esis that have given rise to new diag-
nostic possibilities.” Since bone mar-
row failure syndromes are associated 
with hypocellularity, he chose a case 
combining these two features—a 
47-year-old man with hypocellular 
marrow in the setting of peripheral 
cytopenia (absolute neutrophil count 
of 0.3 × 109/L) (Fig. 3). 

Dr. Czuchlewski said the first task 
in a case like this is to rule out a sub-
cortical bone specimen, which is of-
ten hypocellular. For accurate deter-
mination of cellularity, consensus 
guidelines recommend a bone mar-
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ADH-5™LC/DC™ Breast Cocktail

Hyperplasia of the usual type (L) & ADH (R), CK7/18 (FR), CK5/14 (DAB) & p63 (DAB)Invasive lobular carcinoma (p120 FR) with adjacent atypical lobular hyperplasia (FR & DAB) 

Two Simple Tools For

 Breast Cancer
    Diagnosis

ADH-5 simplifies interpretation and helps with diagnostic 

challenges such as differentiation of atypical ductal hyperplasia 

from hyperplasia of the usual type1, and identifying microinvasion, 

invasive ductal carcinoma and distinguishing basal phenotypes. 

ADH-5 simultaneously tests for 5 key markers (CK5/14, p63 and 

CK7/18) of breast disease in one simple staining procedure using 

Biocare’s innovative Multiplex IHC. 

Diagnostic distinction between atypical lobular hyperplasia, lobular 

carcinoma in situ and low-grade ductal carcinoma in situ is critical. 

Accurate categorization of ductal vs. lobular neoplasia in the breast 

with p120 + E-cadherin provides further clarification in the separation 

of low-grade ductal carcinoma in situ from lobular neoplasia. LC/DC 

Breast Cocktail enables the identification of the extent of the lobular 

lesions aiding in a more accurate diagnosis. 

1. Jain et al. Atypical ductal hyperplasia: interobserver and intraobserver variability. Mod Pathol advance online publication, April 29, 2011; doi:10.1038/modpathol.2011.66 (Published in print in July 2011 Mod Pathol)
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Using Multiplex IHC™

Fig 3. Bone marrow trephine biopsy 
of a 47-year-old male shows significant 
hypocellularity. When a diagnosis of bone marrow 
failure is entertained, the pathologist must ensure 
that the sampled marrow is adequate for an 
accurate assessment of overall cellularity.
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