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To the Editor,
Phagocytosis, emperipolesis, and entosis are physiological and
pathological phenomena characterized by the engulfment of
one cell into another cell [1]. Emperipolesis is defined as active
penetration of one cell by another, which remains intact [2].
Emperipolesis differs from phagocytosis in that an engulfed cell
exists temporarily within another cell and with an intact normal
structure, while in phagocytosis, the engulfed cell is destroyed
by the proteolytic action of lysosomal enzymes [1,2]. Entosis
is a non-apoptotic cell death mechanism that occurs in cell
populations deprived of matrix attachment [3,4].
A 31-year-old male presented with severe headache to
the emergency department. He was afebrile without any
organomegaly or neurological deficit. An urgent computed
tomography scan of the brain showed subarachnoid
hemorrhage. Complete blood counts revealed hemoglobin of
80 g/L, leukocyte count of 4.9x109/L, platelet count of 5x109/L,
and a few giant platelets on peripheral smear. Prothrombin
time, activated partial thromboplastin time, and fibrinogen
were within the normal ranges. Bone marrow evaluation
performed to assess the cause of severe thrombocytopenia
showed normal erythropoiesis and myelopoiesis with increased
megakaryocytes. These megakaryocytes showed neutrophils
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Figure 1. Photomicrograph of the trephine biopsy shows
megakaryocytic
emperipolesis
containing
neutrophils
(hematoxylin and eosin stain, original magnification 630x).
with marked emperipolesis (Figure 1). There was no evidence
of malignancy or infiltrate. A working diagnosis of immunemediated thrombocytopenia was issued and the patient was
treated with steroids and intravenous immunoglobulins. In
view of the marked thrombocytopenia and hemorrhagic
complications, the patient was transfused with multiple units of
single-donor platelets. Despite aggressive medical management,
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his platelet counts did not improve. He was discharged against
medical advice and lost to follow-up.
Emperipolesis is a hallmark of Rosai-Dorfman disease (RDD);
however, it can also be seen in both malignant hematolymphoid
disorders (like Hodgkin lymphoma, non-Hodgkin lymphoma,
acute myeloid leukemias, myeloproliferative disorders
or myelodysplastic syndrome) and non-hematological
malignancies (neuroblastoma, rhabdomyosarcoma) [1,5].
Emperipolesis can be either megakaryocytic or histiocytic. The
former engulfs erythroblasts, myeloid cells, or neutrophils and
is seen in hematolymphoid disorders, while the latter engulfs
inflammatory cells (lymphocytes and plasma cells) as seen in
RDD [1].
The exact mechanism for megakaryocytic emperipolesis is
unknown. Centurione et al. [6] in their mice model suggested
that abnormality in GATA1 transcription factor (either
due to mutation or deletion) results in thrombocytopenia,
megakaryocytic emperipolesis, and resultant myelofibrosis.
Increased expression of P-selectin is known to mediate neutrophil
sequestration on the outer surface of megakaryocytes, promoting
increased neutrophil-megakaryocyte interactions [6,7]. A few
studies indicated that the release of alpha-granular proteins,
growth factors, and cytokines produced by megakaryocytes as
well as neutrophil protease in the microenvironment induce
emperipolesis [5,8]. The fate could be the cannibalism of the
invading cell, host cell death, transcytosis, or division of both
the invading and recipient cells [4,7]. Further research at the
molecular level is needed to elucidate the underlying specific
mechanisms.
With regards to platelet counts, there have been few case reports
of megakaryocytic emperipolesis associated with thrombocytosis,
rarely in thrombocytopenia associated with myelodysplasia and
none associated with immune-mediated thrombocytopenia [9].
In the present case, whether megakaryocytic emperipolesis was
responsible for the thrombocytopenia or simply a coincidence is
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difficult to establish. We present this rare phenomenon so that
similar observations cumulatively would help in resolving this
complex issue.
Keywords: Thrombocytopenia, Megakaryocytic emperipolesis,
GATA1
Anahtar
Sözcükler:
emperipolez, GATA1

Trombositopeni,

Megakaryositik

Conflict of Interest: The authors of this paper have no conflicts
of interest, including specific financial interests, relationships,
and/or affiliations relevant to the subject matter or materials
included.

References
1.

Rastogi V, Sharma R, Misra SR, Yadav L, Sharma V. Emperipolesis - a review.
J Clin Diagn Res 2014;8:ZM01-2.

2.

Humble JG, Jayne WH, Pulvertaft RJ. Biological interaction between
lymphocytes and other cells. Br J Haematol 1956;2:283-294.

3.

Overholtzer M, Mailleux AA, Mouneimne G, Normand G, Schnitt SJ, King
RW, Cibas ES, Brugge JS. A nonapoptotic cell death process, entosis, that
occurs by cell-in-cell invasion. Cell 2007;131:966-979.

4.

Xia P, Wang S, Guo Z, Yao X. Emperipolesis, entosis and beyond: dance with
fate. Cell Res 2008;18:705-707.

5.

Sable MN, Sehgal K, Gadage VS, Subramanian PG, Gujral S. Megakaryocytic
emperipolesis: A histological finding in myelodysplastic syndrome. Indian J
Pathol Microbiol 2009;52:599-600.

6.

Centurione L, Di Baldassarre A, Zingariello M, Bosco D, Gatta V, Rana RA,
Langella V, Di Virgilio A, Vannucchi AM, Migliaccio AR. Increased and
pathologic emperipolesis of neutrophils within megakaryocytes associated
with marrow fibrosis in GATA-1 low mice. Blood 2004;104:3573-3580.

7.

Gupta N, Jadhav K, Shah V. Emperipolesis, entosis and cell cannibalism:
demystifying the cloud. J Oral Maxillofac Pathol 2017;21:92-98.

8.

Schmitt A, Jouault H, Guichard J, Wendling F, Drouin A, Cramer EM.
Pathological interaction between megakaryocytes and polymorphonuclear
leukocyte in myelofibrosis. Blood 2000;96:1342-1347.

9.

Bobik R, Podolak-Dawidziak M, Kiełbiński M, Jeleń M, Wróbel T.
Emperipolesis in megakaryocytes in patients with thrombocytosis in the
course of myeloproliferative disorders. Acta Haematol Pol 1995;26:179183.

Address for Correspondence/Yazışma Adresi: Manu GOYAL, M.D.,
AmPath Hyderabad Hospital, Clinics of Hematopathology and Molecular Hematopathology, Telangana, India
Phone : +09 866 969 997
E-mail : dr_manu31@yahoo.com ORCID-ID: orcid.org/0000-0003-1970-4270

Received/Geliş tarihi: May 25, 2017
Accepted/Kabul tarihi: August 22, 2017
DOI: 10.4274/tjh.2017.0211

371

