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Case Report
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SUMMARY

Evolution of Essential Thrombocytemia (ET) to granulocytic sarcoma is a rare event. Here we report a case 
of multiple granulocytic sarcomas occurring twelve months after diagnosis of ET.

A 57 year old woman was diagnosed with ET at the haematology department of Rennes University Hospital.  
She was treated with hydroxyurea , and following poor response she was switched to pipobroman and then 
anagrelide which were both stopped because of  intolerance. 

Twelve months later, the patient presented with osteolysis and a diagnosis of acute megakaryoblastic 
leukemia (AML7) was made with CD34, CD31, EMA (epithelial membrane antigen), lysozym, factor VIII 
and myeloperoxidase (MPO) positive cells.  A partial remission (leukocyte and platelets counts normalized) 
was obtained after induction with cytarabin and idarubicin. The patient died five months later due to lung 
infection following salvage chemotherapy.

In conclusion, granulocytic sarcoma associated with ET is a very rare event. Bone lysis is an unusual 
presentation. The prognosis is unfavorable since disease is chemorefractory.
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INTRODUCTION

Essential thrombocythemia (ET) is a 
myeloproliferative disorder characterized by an 
effective megakaryocytic precursor proliferation. 
1 Under treatment, life span varies between 10 
and 12 years. 2 It can evolve into bone fibrosis, 
myelodysplasia or acute leukemia. 2-3 Evolution 
of ET to granulocytic sarcoma which is an extra-
medullary tumor of immature myeloid cells is 
a rare event. 3 Here we report a case of multiple 
granulocytic sarcoma occurring twelve months after  
ET diagnosis. 

CASE REPORT

In November 2005, a 57 year old woman was 
diagnosed with ET at the haematology department 
of Rennes University Hospital. The full blood count 
(FBC) showed haemoglobin concentration (Hb) 
of 10 g/dL; white cell count (WBC) of 6.5 x 109/L  
with a differential count of  64% neutrophils, 23% 
lymphocytes, 8% eosinophil, and 5% monocytes; 
and platelet count (Plt) of 1,106 x 109/L. No 
other cause of thrombocytosis was found. She 
was negative for BCR-ABL and Jak2-V617F 
mutations.  Karyotype was normal 46 ,XX. Iron 



Afr J Haematol  Oncol    December 2013;3:19-23     www.afjho.com 

DIALLO YL ET AL 20

status analysis showed: serum iron of  36.3 µmol/L 
(N: 12.5 - 25);  serum ferritin  of 626 µg/l (N: 29-
166); transferrin of 2.2 g/L (N: 2-3.8) and saturation 
coefficient  of 66% (N: 23-46). No p.Cys282Tyr 
(C282Y) and p.His63Asp (H63D) mutations for the 
haemochromatosis gene (HFE) were found. Serum 
erythropoietin level was 88 mUI/L (N: 8.2- 20).  
Bone marrow biopsy revealed a megakaryocytic 
hyperplasia associated with a systematic and middle 
intensity disseminated myelofibrosis. The diagnosis 
of ET was confirmed with 21.67% of spontaneous 
growth of megakaryocytic progenitors. 

The patient was treated with hydroxyurea (1 g/day 
for 3 months) with poor  response and was switched 
to pipobroman (50 mg/day for 6 months) and then 
anagrelide (1 mg/day for 3 months).  Pipobroman 
and anagrelide were stopped because of intolerance. 

Twelve months later, sternal  osteolysis (Figure 
1) and a 6th left rib fracture were identified. 
Haematological investigation revealed anaemia (8 g/
dL), WBC of 20 x 109/L with neutrophilia and Plt of 
150 x 109/L. Rib and sternal biopsies (Figures 2 and 
3) revealed the diagnosis of acute megakaryoblastic 
leukemia (AML7). Cells expressed: CD34, CD31, 
EMA (epithelial membrane antigen), lysozym, factor 
VIII and MPO. They were negative for: CD3, CD5, 
CD20, CD73a, CD56, CD68, and CD15AB antigens. 
Karyotype remained normal. 

A partial remission (leukocyte and platelets counts 
normalized) was obtained after induction with 
cytarabin 200 mg/m² days 1-7 and idarubicin 8 
mg/m² days 1-5. Two months later the patient 
developed left mandible lyses (Figure 4) and left 
femur neck pathologic fracture (Figure 5). Biopsies 
of these lesions confirmed early relapse, while bone 
marrow biopsy was normal. The patient died five 
months later due to lung infection following salvage 
chemotherapy.

DISCUSSION

Essential thrombocythemia is a clonal myeloid 
cell progenitor disease characterized by increased 
platelet counts above 450 x 109/L. 3 It can transform 
to myelofibrosis, myelodysplasia or in 0.6 to 6.1% 
of cases into acute leukemia. 3 Transformation into 
granulocytic sarcoma is unusual. Here, we reported 

Figure 1. Scanner view of lytic lesions on the 
sternum

Figure 2. Bone marrow biopsy showing imature cells 
of variable size and some bone marrow fibrosis (at x 20 
magnification).

Figure 3. Biopsy of  lesion on the sternum showing dystrophic 
megakaryocytes (at x 20 magnification).
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a multiple granulocytic sarcoma diagnosed twelve 
months after diagnosis of ET. 

In 1811, Burns described the first granulocytic 
sarcoma or “chloroma” which is an extra-
medullary myeloid cell proliferation. 3 It can 
be a manifestation, relapse or complication of 
hematologic malignancies. Five other cases 
secondary to ET have been reported in the literature 
(Table 1). 

In our case, granulocytic sarcoma was diagnosed 
twelve months after ET. This period is less than the 
mean of 84 months (range 72-204 months) reported 
in the literature. 3-8

Figure 4. Standard graphic view of  left mandible lytic lesion

Figure 5. Standard graphic view of pathological fracture of the 
left neck of femur.
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Clinical presentation of granulocytic sarcoma is 
highly polymorphic and depends on the anatomic 
tumor site. Isolated or diffuse pain crisis present 
in this case, are frequent symptoms. However, 
multifocal lyses and pathological fracture, described 
in this case seem to be uncommon. 

Bone lesions were easily diagnosed with imaging 
methods (standard radiography, scanner and 
magnetic resonance imaging). But, blast infiltration 
is not easily identified on histology. 
Immature cell markers (CD34, CD117) and pan-
leukocyte antigens (MPO, lysosym and CD31) are 
usually expressed in case of granulocytic sarcoma. 
3 Diagnosis of AML7 was based on CD34, CD31, 
MPO, lyzosym and factor VIII antigens expression. 2

Therapeutic strategies are not standardized. This 
explains why different protocols have been proposed 
in this setting. 2,4,6-8 Our patient had partial remission 
after induction using cytarabin and idarubicin. 
Salvage therapy using mitoxantrone, cytarabin and 
etoposide was not efficacious and AML7 prognosis 
is poor. Pagano L et al reported a mean of 35 weeks 
of complete remission in the GIMEMA study group. 
9 Complete remission was not obtained in our case, 
and the length of partial remission was four months. 
Granulocytic sarcoma has a very poor prognosis, 
especially when it presents as AML7 extra medullar 
presentation.  

To date, extra medullary AML7 pathogenesis 
is unclear. Hashimoto H et al  speculated that 
thrombopoietin (TPO) can play a crucial role in 
myeloproliferative disorder transformation to AML7. 
10 TPO is a ligand of c-mpl witch is essential for the 

growth and differentiation of megakaryocytes. It acts 
in vivo as well as in vitro by itself or together with 
other synergistic cytokines such as stem cell factor 
(SCF), interleukin-3 (IL-3), IL-6, IL-11, granulocyte/
macrophage colony-stimulating factor (GM-CSF) 
and/or erythropoietin (EPO). 
Wakikawa T et al demonstrated osteoclastogenesis 
inhibition with TPO and other cytokines (TGFβ 
and PDGF) in this context. 11 They advocated 
the possibility that TPO can inhibit osteoclast 
proliferation and increase osteoclastic precursor 
death, which may contribute to the pathogenesis of 
osteosclerosis. It could be facilitated by PDGF and 
TGFβ. 11

CONCLUSION

Granulocytic sarcoma associated with ET is a very 
rare event. Bone lysis is an unusual presentation. 
The prognosis is unfavorable since disease is 
chemorefractory. 
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