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Bone marrow infiltrate by atypical histiocytic cells with
cytoplasmatic Birbeck granules as initial presentation of
an acute monoblastic leukemia

Langerhans cells (LCs) are characterized by the presence of
the CD1a complex and cytoplasmic Birbeck granules, and have
been identified as the cell that proliferates in Langerhans cell
histiocytosis. However, little information is available about
the participation of LCs in acute leukemias. We present here
a case of a 72-year-old man who presented with and infil-
tration of the bone marrow with atypically histiocytic large
cells that showed cytoplasmic Birbeck granules, preceding the
onset of an acute monoblastic leukemia.

Histiocytic disorders represent a very heterogeneous, and
sometimes unclear group of diseases.1 The term histiocyte
includes both the monocyte/macrophage cell series and the
Langerhans cell/dendritic cell (LC/DC) lineage.1,2 However,
although the leukemias affecting the monocyte/macrophage cell
series are well described and characterized,1 very little informa-
tion about the participation of LCs/DCs in acute leukemia is
available.3-5 We report a case of marrow infiltration by atypical
histiocytic cells with cytoplasmatic Birbeck granules3,6 as a pre-
sentation of an acute monoblastic leukemia (AMoL). 

A 72-year-old man was admitted to hospital with a history of
anal pain and rectorragia. Physical examination revealed an anal
abscess with ulceration. Lymphadenopathy, hepatosplenomegaly
and skin lesions were absent. A complete blood count showed a
white blood cell count of 1.6×109/L, with 93% lymphocytes,
hemoglobin level of 103 g/L and platelets of 336×109/L. Serum
biochemistry was normal. The results of a total body computer-
ized axial tomography were normal, and a complete radiologi-
cal study ruled out bone lesions. The bone marrow aspirate was
normocellular, with myeloid precursors nearly absent (1%), 77%
of erythroblasts and 5% of undifferentiated blast cells. The most
important finding was the presence of an infiltrate (12%) of
atypical large cells (50% of the non erythroid cells) with blast
appearance, resembling histiocytic cells, with occasional nucle-
olus, plentiful cytoplasm and frequent hemophagocytosis (Fig-
ure 1). These cells were negative for PAS, peroxidase and esteras-
es. Bone marrow biopsy was normocellular and revealed the
absence of myeloid precursors, as well as an interstitial infiltrate
of cells of histiocytic appearance. Immunophenotyping of these
atypical cells, by both flow cytometry and immunohistochem-
istry, showed positivity for CD45, CD36, CD4, CD38, lysozyme, S-
100, α1-antitrypsin, and CD68 antigens, and negativity for CD1a,
CD14, CD13, CD33, CD34, CD11b, CD11c, cytokeratin, and a1-
antichymotrypsin. The ultrastructural analysis revealed the pres-
ence of Birbeck granules in their cytoplasm (Figure 2). There
were no metaphases available for cytogenetic analysis.

The patient became increasingly pancytopenic and a second
bone marrow aspiration performed one month later revealed
normocellular marrow with normal megakaryocytes and 60%
erythroblasts, 3% myeloid cells, 2% lymphocytes and 35% blast
cells, which showed a morphology and immunophenotype of
monocytic differentiation leading to the diagnosis of AMoL. No
response was observed after one course of intensive chemother-
apy with citarabine, idarrubicine and fludarabine. Eight months
later, the patient died due to septic shock. 

In this case a bone marrow infiltration by atypical LCs was the
initial presentation of an AMoL. Although both mono-
cyte/macrophage and LCs display several common immunolog-
ical markers, monocyte/macrophage are characterized by a
greater expression of CD15, CD54 and CD68, and by the pres-
ence of phagocytosis.1,7 By contrast, LCs are well characterized
by displaying the CD1a and by the presence of Birbeck gran-
ules.1,7,8 Interestingly, the cells with histiocytic morphology found

in our patient had features of both monocyte/macrophage and
LC lineages, because they were CD68 positive and presented fre-
quent hemophagocytosis, but were also positive for S-100 and
had cytoplasmic Birbeck granules. This last finding, at the ultra-
structural level, was the basis for the recognition of these cells
as atypical LCs with blast appearance. The explanation for the
expression of characteristics of two different cell series in the
same cell is unclear. However, a common origin, with a common
bone marrow precursor, for both monocyte/macrophage and
LC/DC lineages has been previously demonstrated,9,10 and could
explain the rapid evolution of the first bone marrow infiltrate to
an AMoL over a short time.  

At time, there is very little information about the participa-
tion of LC/DC series in acute leukemias, and most of that infor-
mation is based on culture studies.4,5 In fact, Santiago-Schwarz
et al.5 showed in vitro differentiation of the blast cells of a
patient with acute myeloblastic leukemia (FAB, M2) along the
DC pathway, and they proposed the term myelodendritic
leukemia. Moreover, Srivastava et al. reported a case of acute
leukemia involving progenitors of dendritic LCs4. The culture of
these leukemic cells resulted in a differentiation to mature LCs4.
In our case, the presence of a population of histiocytic blast cells

Figure 1. Bone marrow aspirate. Atypical histiocytic cells with
blast appearance, marked nucleolus, plentiful cytoplasm and
presence of hemophagocytosis (May-Grünwald-Giemsa;
x1200).

Figure 2. Two Birbeck granules with an irregular annular shape
lying in the cytoplasm of an atypical Langerhans cells, sur-
rounded by vesicles, mitochondria and numerous lysosomal
bodies (Bar: 100 nm).
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with cytoplasmic Birbeck granules supports the previously
reported concept of myelodendritic leukemia by Santiago-
Schwarz et al.5 Like in these two previous reports,4,5 our patient
did not achieved remission after treatment with intensive
chemotherapy, suggesting a poor prognosis in acute myeloge-
nous leukemias with LC/DC participation.

In conclusion, we report a case of bone marrow infiltration by
atypical LCs with blastic appearance, preceding the onset of
AMoL. The diagnosis was mainly based on the direct ultrastruc-
tural study of these atypical cells, which showed the presence
of Birbeck granules. Further studies are needed for a better
understanding of our findings.
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