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Unusual cytochemical reactivity for toluidine 
blue in granular acute lymphoblastic leukemia: a 
report of two rare cases
Granüler akut lenfoblastik lösemide toluidin mavisine yönelik ola and  sitokimyasal 
reaktivite: ki nadir olgu raporu
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Abstract
Azurophilic granulation of blasts is a feature of acute myeloid leukemia (AML). Granular acute lymphoblastic leukemia (ALL) 
may mimic AML due to the presence of cytoplasmic granules in lymphoblasts, but cytochemistry and immunophenotyp-
ing are helpful in making the correct diagnosis. Toluidine blue (TB) is a metachromatic dye, which stains basophils and 
myeloid blasts that exhibit basophilic differentiation. Reactivity for TB has not been described in lymphoblasts. We herein 
report two cases of granular ALL with blasts exhibiting reactivity for TB that caused diagnostic dilemma. Immunophenotyping 
and cytogenetic studies were helpful in making a correct diagnosis. This report of two rare case highlight the reactivity of 
lymphoblasts with TB not hitherto described and the importance of a detailed diagnostic work-up in acute leukemia. 
(Turk J Hematol 2010; 27: 43-5)
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Özet
Blastlar n azurofilik granülasyonu, akut miyeloid löseminin (AML) bir özelli idir. Granüler akut lenfoblastik lösemi (ALL), 
sitoplazmik granüllerin lenfoblastlardaki varl na ba l  olarak AML’ye benzeyebilir, ancak histokimya ve immünofenotipleme 
do ru tan n n konulmas nda yard mc d r. Toluidin mavisi (TB) bir metakromatik boya olup, bazofilik diferansiyasyon serg-
ileyen bazofiller ve miyeloid blastlar  boyar. TB'ye yönelik reaktivite, lenfoblastlarda tan mlanmam t r. Bu yay nda, tan  ikil-
emine neden olan TB’ye yönelik reaktivite sergileyen blastlar ile granüler ALL’ye yönelik iki vaka rapor edilmektedir. 
mmünofenotipleme ve sitogenetik çal malar, do ru tan n n konulmas n  sa lam t r. Bu iki nadir vaka raporu ile imdiye 
dek tan mlanmam  TB’li lenfoblastlar n reaktivitesinin ve akut lösemide ayr nt l  tan sal tetkikin öneminin alt  çizilmektedir. 
(Turk J Hematol 2010; 27: 43-5)
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Introduction

Granular acute lymphoblastic leukemia (ALL) is a morpho-
logical variant of ALL and accounts for approximately 2-7% of 
all cases of acute leukemia. Cytochemistry and immunopheno-
typing help to differentiate granular ALL from acute myeloid 
leukemia (AML). Toluidine blue (TB) is a basic dye that helps in 
identification of myeloid blasts showing differentiation towards 
basophils, which may be seen in acute basophilic leukemia, 
basophilic blast crisis of chronic myeloid leukemia (CML) and 
AML with basophilia. Reactivity for TB is not seen in lympho-
blasts. The present report describes an unusual cytochemical 
staining pattern in lymphoblasts of granular ALL and highlights 
the importance of immunophenotyping and cytogenetic stud-
ies for correct diagnosis in such a scenario.

Case Reports

Informed consent was taken from patients for administering 
any form of treatment.

Case 1
A 14-year-old boy was admitted with cough and weight 

loss of two months’ duration. On physical examination, there 
was no lymphadenopathy, organomegaly or symptoms of 
hyperhistaminemia. His hemoglobin level was 11.6 g/dl, plate-
let count 1.86 x 109 /L and total leukocyte count (TLC) 
58x109/L, which included 8% blasts, 51% myelocytes and 
metamyelocytes, 24% neutrophils, 16% lymphocytes, and 1% 
basophils. Bone marrow was cellular with 90% blasts, which 
had round to oval nuclei, 1-2 nucleoli and moderate amount of 
cytoplasm. Prominent 5-12 coarse non-refractile intracytoplas-
mic granules were seen in 35% of the blasts (Figure 1A). The 
blasts did not stain with myeloperoxidase but showed meta-
chromatic granules when stained with TB (Figure 1B). On flow 
cytometric immunophenotyping, the blasts were positive for 
CD34, CD45, CD10, CD19, and CD22 and negative for CD3, 
CD5, CD7 CD13, CD33, CD14, CD42a, CD61, and glycopho-
rin A. Cytogenetic studies did not reveal any chromosomal 
abnormality. A diagnosis of B-lineage granular ALL was made. 
The patient was treated with MCP-841 protocol of NCI (pred-

nisone, L-asparaginase, vincristine and daunorubicin), but the 
disease was resistant, remission was not achieved, and the 
patient died due to intracranial bleed.

Case 2
A 50-year-old male presented with fatigue, weakness and 

fever of two months’ duration. The patient was pale but had no 
lymphadenopathy, organomegaly or symptoms of hyperhista-
minemia. His hemoglobin level was 3.6 g/dl, platelet count 
23x109 /L and TLC 17.8x109/L, which included 89% blasts, an 
occasional myelocyte, 10% lymphocytes, and 1% neutrophils. 
Bone marrow was cellular with near total replacement by 
blasts, which had round to oval nuclei, variable nucleoli and 
moderate amount of cytoplasm. Prominent coarse non-refrac-
tile intracytoplasmic granules were seen in 22% of the blasts. 
The blasts did not stain with myeloperoxidase but showed 
metachromatic granules when stained with TB. On flow cyto-
metric immunophenotyping, the blasts were positive for CD34, 
CD45, CD10, CD19, CD22, and CD33 and negative for CD3, 
CD5, CD13, and CD14. Cytogenetic studies showed normal 
male karyotype. A diagnosis of B-lineage granular ALL was 
made. Treatment was initiated with MCP-841 protocol but the 
patient did not achieve complete remission and died during the 
induction phase of treatment.

Discussion

Blasts with coarse azurophilic granules are seen in granular 
ALL and myeloid leukemia with basophilic differentiation, i.e. 
acute basophilic leukemia and blast crisis of CML with baso-
philic differentiation. Granular ALL, morphological variant of ALL, 
is characterized by presence of at least three clearly defined 
azurophilic granules (Each 0.5 microns or greater in diameter) in 
more than 5% blasts and are negative for myeloperoxidase [1]. 
On immunophenotyping, blasts of granular ALL usually have a 
precursor B-cell phenotype, although granular ALL with T-cell 
type has also been reported [1,2]. Blasts of myeloid leukemia 
with basophilic differentiation may not exhibit reactivity for 
myeloperoxidase and express myeloid markers such as CD33, 
CD13 and CD117 along with CD9 and CD25, which are usually 
associated with basophilic lineage of cells [3,4].

Figure 1. Peripheral blood smear showing blasts with coarse granules (A, Jenner & Giemsa, 1000X), which exhibit metachromasia with toluidine 
blue (B, 1000X)
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Toluidine blue is a metachromatic dye, which stains baso-
phils and is helpful in identifying the basophilic differentiation in 
myeloid blasts. In the two cases described here, coarse azuro-
philic granules were present in the blasts, both in peripheral 
blood smear and bone marrow, which were negative for myelo-
peroxidase and positive for TB. On the basis of morphology and 
cytochemistry, the possibility of acute basophilic leukemia and 
basophilic blast crisis of CML was considered. The B-cell immu-
nophenotype of blasts, absence of Philadelphia chromosome 
on conventional cytogenetic studies and bcr-abl transcripts on 
reverse transcriptase-polymerase chain reaction (RT-PCR) were 
consistent with a diagnosis of B-lineage ALL. In one of the 
cases, blasts were positive for CD33, but aberrant expression of 
myeloid markers as CD13 and CD33 is well described in ALL [5].

Toluidine blue reactivity has not been described in lympho-
blasts and was the main cause of the diagnostic dilemma in 
our cases on morphological evaluation. TB reacts with acid 
mucopolysaccharides of basophils to give metachromatic 
staining, but the exact mechanism of its reactivity in lympho-
blasts, as seen here, is not known. Lysosomes are thought to 
be the main content of granules in granular ALL and since acid 
mucopolysaccharides are present in the lysosomes, it is pos-
sible that the metachromatic staining observed in our cases 
was due to the reaction of TB with the acid mucopolysaccha-
rides of the lysosomes [6-10]. This may be one of the possible 
explanations of TB reactivity in granular ALL, but further studies 
may be required to elucidate the exact mechanism.

Prognostic value of granular ALL is controversial, with some 
studies demonstrating no prognostic significance and others 
attributing it a poor prognosis [6,8,11]. Neither of the patients 
described here achieved remission and both died despite the 
best supportive care. Due to the very small number of patients, 
it remains uncertain at present if patients with granular ALL 
with TB-positive blasts form a distinct subset with poor prog-
nosis. 

To the best of our knowledge, reactivity of granular lym-
phoblasts to TB has not been described before. It is being 
reported here to create awareness about the existence of this 
phenomenon and the need for immunophenotyping in such 
cases. 
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