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Abstract 
Extramedullary hematopoiesis (EMH)

is a presence of hematopoietic activity in
the extramedullary sites. EMH can occur in
both benign and malignant hematologic dis-
eases. The liver and spleen are the most
common sites, but may also occur infre-
quently at other sites. EMH often occurs in
more than one site and quite rare in an iso-
lated organ. In this study we describe an
unusual case of generalized lymphadenopa-
thy secondary to isolated extramedullary
hematopoiesis as an initial manifestation of
primary myelofibrosis. Computed tomogra-
phy revealed generalized lymphadenopathy
including mediastinal, abdominal and
pelvic lymph nodes with extensive ill-
defined sclerotic lesions throughout the
skeletal system suggestive of
lymphoma/leukemia. Lymph node biopsy
showed no evidence of malignancy or gran-
uloma, however, large abnormal cells with
multilobated nuclei were seen scattered in
the lymph nodes. These abnormal cells
were proved to be megakaryocytes.
Granulocytic precursors were less obvious
on the H&E section. The diagnosis was
determined as EMH in the lymph node.
Bone marrow (BM) examination showed
hypercellular marrow for patient’s age with
granulocytic and megakaryocytic prolifera-
tion with increase in BM fibrosis and
reported as a myeloproliferative neoplasm,
consistent with primary myelofibrosis. In
summary, although EMH is not always a
malignant process; it is important to stress
that the patient should be investigated for
underlying hematological disorders, when it
is noted elsewhere.

Introduction 
Extramedullary hematopoiesis (EMH)

is the appearance of hematopoietic tissue
outside of the bone marrow.1 Usually two or
three cell lineages are present in EMH. It
can be seen in both benign and malignant
hematologic diseases and occur in any tis-
sue that can support the proliferation of
hematopoietic progenitors. The liver and
spleen are the most common sites, but
lymph nodes, kidney, adrenal glands, and
lungs may be involved.2,3 EMH often man-
ifests in more than one site and quite rarely
identified in an isolated organ. It usually
reflects a pathologic state and is rarely seen
in adults under physiologic circumstances.
Furthermore, EMH is an uncommon com-
plication of myeloproliferative and
myelodysplastic disorders, most commonly
seen in primary myelofibrosis (PMF).4,5
EMH in lymph nodes was previously
reported, but a clinically significant lym-
phadenopathy is very rarely reported.3,6

In this study we describe an unusual
case presented by constitutional symptoms
and severe generalized lymphadenopathy
secondary to isolated EMH in lymph nodes
as an initial manifestation of PMF. 

Case Report
A 63-year old woman presented with

fever, night sweating, weight loss and gen-
eralized lymphadenopathy since 9 months.
She had a history of hypertension and
hypothyroidism on treatment. The patient
had no history of a hematologic illness and
no family history of any hematologic dis-
ease. The patient had been investigated in
different hospitals without any definitive
diagnosis. On physical examination: She
was stable, both chest and heart were clini-
cally free, generalized lymphadenopathy
including cervical, axillary and superficial
inguinal lymphadenopathy were noted and
abdominal examination showed
hepatosplenomegaly. On admission, CBC:
WBC 5.2×109/L, hemoglobin 11.2 g/dL,
and platelets 286×109/L and no abnormal
cells were detected in the peripheral blood
smear. Liver function tests were normal.
Hepatitis and tumor markers were negative.
The work up for tuberculosis and other
infectious diseases were negative.
Computed tomography (CT) of the chest,
abdomen and pelvis revealed generalized
lymphadenopathy including mediastinal,
abdominal and pelvic lymph nodes. The
largest lymph node measured about 2 cm in
short axis. The liver and spleen were
enlarged; measured about 24 and 16 cm in

length respectively; also an extensive ill-
defined sclerotic lesions throughout the
included skeletal system were noted (Figure
1A).

The impression of CT scan findings was
suggestive of lymphoma/leukemia along
with the extensive skeletal involvement.
Accordingly, lymph node and liver biopsy
were done and later on BM examination
was performed. 

Lymph node biopsy showed no evi-
dence of malignancy or granuloma, howev-
er, large abnormal cells with multilobated,
hyperchromatic nuclei and abundant cyto-
plasm were seen scattered in the lymph
nodes. These abnormal cells were proved to
be megakaryocytes by morphological
assessment and immunohistochemical
stains for CD61 and FVIII. Some
megakaryocytes showed abnormal mor-
phology and nuclear atypia. In addition,
granulocytic precursors were clearly illus-
trated by myeloperoxidase (MPO) stain,
and no erythroid precursors detected
(Figure 1B-D). The diagnosis was deter-
mined as EMH in the lymph node, primarily
consisting of megakaryopoiesis and granu-
lopoiesis. Liver biopsy was negative for
malignancy or granuloma and showed
grade I inflammation and stage II fibrosis
with no evidence of EMH (Figure 1E).

Based on the lymph node result, the
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patient underwent bone marrow (BM)
examination. It revealed a hypercellular
marrow for patient’s age with granulocytic
and megakaryocytic proliferation while ery-
throid precursors were markedly reduced.
Megakaryocytes showed an atypical mor-
phology with hyperchromatic and hyper-
lobated forms (Figure 1F). No morphologic
evidence of increase in blast cells or pres-
ence of abnormal lymphoid cells. Reticulin
stain revealed increased of BM fibrosis,
MF-1 on grading system proposed by
Thiele et al.7 Flow cytometry confirmed no
evidence of BM involvement by acute
leukemia or lymphoma. 

Molecular studies using real-time PCR
were positive for JAK2 V617F mutation
and negative for BCL-ABL1 fusion gene.
Conventional cytogenetic studies showed
normal karyotype (46, XX); Fluorescence
in situ hybridization studies (FISH) was
negative for BCR/ABL1 as well. The final
patient’s diagnosis was reported as myelo-
proliferative neoplasm (MPN), consistent
with PMF. 

The patient’s prognostic risk category
according to International Prognostic
Scoring System (IPSS) was intermediate-1
due to presence of constitutional symptoms
at diagnosis. Initially, he was started on
Hydroxyurea 500 mg daily which resulted
in mild improvement of symptoms with
poor control of lymphadenopathy and
splenomegaly despite escalating of the dose
to 1 g daily. Eventually Ruxolitinib 10 mg
twice daily was administered resulting in a
dramatic symptomatic response and marked
reduction of spleen size and lymph nodes.
Unfortunately, the patient lost the follow up
after 3 months of Ruxolitinib treatment. 

Discussion 
EMH has been reported in almost all

body sites, including lymph nodes; often
manifests in more than one site and quite
rarely seen in an isolated organ; most cases
were hepatosplenic-EMH. However, rare

cases were reported as isolated non
hepatosplenic EMH.3,8,9 It can occur in a
number of conditions, including benign and
malignant hematologic diseases as well as
non-hematologic disorders.10

EMH in lymph nodes was previously
reported but clinically significant lym-
phadenopathy is extremely rare reported.3,6
In the current case, the lymph nodes are the
only organ involved without hepatosplenic
involvements which are the common sites
of EMH.

EMH in a lymph node is a potential
diagnostic pitfall in such case as it could be
mistaken for metastatic cancer, in such case
the differential diagnosis of megakary-
ocytes in lymph nodes should include mult-
inucleated histiocytes and metastatic malig-
nant cells.2,11 Immunostains are helpful for
distinguishing megakaryocytes (reactive for
CD61 and nonreactive with CD68) from
macrophages/histiocytes (reactive with
CD68 but not for CD61) and from metasta-
tic carcinoma which are nonreactive with
both CD61 and CD68 but reactive with
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Figure 1. A) Contrast-enhanced computed tomography of the chest and abdomen showed multiple enlarged mediastinal and retroperi-
toneal lymph nodes with hepatosplenomegaly. B) Magnified view of the megakaryocytes in the lymph node (hematoxylin-eosin; H&E)
have multilobed hyperchromatic nuclei and abundant cytoplasm. C) Granulocytic precursors in lymph node are highlighted by
myeloperoxidase. D) CD61-positive megakaryocytes in lymph node. E) Liver biopsy is negative for malignancy or granuloma with no
evidence of extramedullary hematopoiesis. F) H&E bone marrow trephine biopsy shows hyper cellular bone marrow with abnormal
megakaryocytes. 
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cytokeratin. Misidentification of megakary-
ocytes as metastatic cancer cells in lymph
node was previously reported.12,13
Furthermore, presence of EMH can be
problematic especially when evaluating
lymph nodes during frozen section where
morphology is frequently less than
optimal.14-16

Interesting finding in our case is a gen-
eralized lymphadenopathy secondary to
EMH was the initial manifestation of PMF.
The presence of bone marrow elements in a
lymph node should prompt a hematologic
evaluation, especially in adults with
unknown hematologic disorder and should
be examined for BM evaluation, as this
could be the first clue in diagnosing bone
marrow disorder.4,17 In our case, CT pat-
terns showing enlarged lymph nodes in var-
ious anatomical districts indicated a sys-
temic disorder. The absence of nodular
parenchymal masses in the liver, spleen and
other organs that are frequent sites for EMH
and the absence of fatty component in the
extramedullary hematopoiesis masses are
the features of this unusual presentation.

As evident in our case, the megakary-
ocytes are the most conspicuous element on
microscopic examination of EMH. The dif-
ficulty in our case was also, compounded by
the absence of significant other hematopoi-
etic precursor which typically found at most
sites of EMH. It is reported that megakary-
ocytes might mimic metastatic carcinoma
cells which make the morphological diag-
nosis is challenging in some occasions.2

Conclusions
In summary, it is important to stress that

although EMH is not always a malignant
process, the patient should be examined for
underlying hematological disorders when it
is noted elsewhere as this could be the first
clue in diagnosing of underlying bone mar-
row disorder. 
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