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in Acute Myeloblastic Leukemia
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Intracranial granulocytic sarcomas are rare tumors, which are composed of immature granulocytic cells. Although it has been well known that
these tumors are associated with acute myeloblastic leukemia (AML), they have been almost always related to bone marrow relapse. However,
isolated recurrence of granulocytic sarcoma following complete remission from prior AML is extremely rare, especially in the central nervous
system. A 44-year-old male presented with isolated recurrence of granulocytic sarcoma mimicking a falx meningioma two years after complete
remission by allogenic peripheral blood stem cell transfusion (PBSCT) in the acute myelomonoblastic leukemia (FAB, M4). Because of depressed
mental state and mass effect, total surgical resection was performed. Pathological findings were compatible with the granulocytic sarcoma.
There was no evidence of leukemic relapse in the peripheral blood. We suggest that this phenomenon can be explained by the hypothesis that a
certain barrier effect such as blood brain barrier might lead to the proliferation of intracranial leukemic cells which metastasized before PBSCT.
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INTRODUCTION

Granulocytic sarcoma, of which synonyms are chloroma,
myeloblastoma and extramedullary leukemia, is a localized
solid mass composed of immature granulocytic cells. Gra-
nulocytic sarcoma usually occurs as a complication of acute
myeloblastic leukemia (AML), myelodysplastic syndrome,
or myeloproliferative disorders1,8,10). It may affect any part
of the body such as skin, bone, and soft tissue including
central nervous system (CNS)7,10,13,16). Although it has been
already reported that granulocytic sarcoma has a relation-
ship with acute myeloblastic leukemia2), isolated recurrence
in the CNS after complete remission has been very rare3).

Here, we described a rare case of isolated recurrence of
granulocytic sarcoma mimicking a falx meningioma as a
first sign of relapse with review of the literature. 

CASE REPORT 

A 44-year-old male patient presented to the neurosurgical
unit complaining of confusion and headache, which were
associated with occasional nausea and vomiting. In the past
history of the patient, he was originally treated for acute
myelomonoblastic leukemia (FAB, M4) 3 years prior to
admission. Cytogenetic analysis of leukemic cells showed a
46, XY, inv 16, del (11q23) karyotype. At that time, he un-
derwent induction chemotherapy with AI 7 + 3 (Ara-C
100 mg/m2, Idarubicin 12 mg/m2) followed by 3 cycles of
consolidation chemotherapy with high dose Ara-C (Ara-C
3 g/m2), which resulted in complete remission. However,
one year later, he revealed relapse in the regular follow up of
peripheral blood examination. Therefore, he received allo-
genic peripheral blood stem cell transfusion (PBSCT) and
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remained in complete remission for two years.
At present admission, he was drowsy and confused. Peri-

pheral blood examinations including complete blood count
(CBC) were within normal limit with no blast. Computed
tomography (CT) scans showed a round high density mass
in the genu of the corpus callosum with strong enhance-
ment, which was attached to the anterior falx (Fig. 1). In the
brain magnetic resonance images (MRI), the lesion demon-
strated low signal intensity on T1-weighted images and
heterogenous signal intensity on T2-weighted images. After
gadolinium administration, the mass showed strong enhan-
cement (Fig. 2). These radiologic findings were compatible
with falx meningioma. However, considering the medical
history of this patient, we included the granulocytic sar-
coma in the differential diagnosis. The patient underwent
open surgery through interhemispheric approach. The
mass was well-encapsulated and not attached to the falx.
The tumor was pinkish in color and friable in consistency.
Complete removal of the tumor was achieved by micro-
surgical dissection. Histological examination revealed that
the tumor was composed of proliferation of myeloblast,
which was compatible with granulocytic sarcoma. In the

immunophenotyping and cytochemical studies, the blast
cells were positive for CD68 and C-kit, consistent with
relapse of AML (Fig. 3).

Postoperatively, he regained consciousness and his heada-
che was markedly improved. Therefore, we planned to
perform bone marrow biopsy for the evaluation of recur-
rence of leukemia. However, the patient refused additional
bone marrow biopsy. His peripheral blood examinations
including CBC remained still within normal limit without
any evidence of leukemic relapse. Therefore, we suggested
that his intracranial tumor was an isolated recurrence of gran-
ulocytic sarcoma. One year after the conventional radiothe-
rapy, he has remained complete remission state and brain
MRI demonstrated no radiographic evidence of recurrent
intracranial lesion (Fig. 4). 

DISCUSSION 

Granulocytic sarcoma, also called chloroma, is a solid
tumor composed of immature granulocytic cells. The term
‘chloroma’ has been derived from the Greek word chloros
(green) because of the typical greenish appearance of the
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Fig. 1. Preoperative computed tomography (CT) scans. A : Non-contrast
enhanced CT image demonstrates a round high density mass in the left
frontal lobe. B : This lesion shows strong enhancement after administration
of contrast.
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Fig. 2. Preoperative magnetic resonance images (MRI). Gadolinium
enhanced T1-weighted axial (A) and sagittal (B) MRI show a well-enhancing
round mass in the genu of the corpus callosum, which was attached to the
anterior falx.
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Fig. 3. A : Histological examination reveals proliferation of atypical mye-
loblasic cells and some eosinophilic promyelocytes, which is compatible with
granulocytic sarcoma (H & E,×200). B : Immunohistochemical study shows
strong positive myeloperoxidase (CD68 stain).
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lesion. The green color of this tumor is originated from the
high expression of myeloperoxidase, but it is not always ex-
pressed because it rapidly fades by exposure to oxygen15).

It has been well known that granulocytic sarcoma occurs
primarily in patients with AML, myeloproliferative and mye-
lodysplastic syndrome1,8,10) and, which has been almost
always followed by bone marrow relapse after 1-19 mon-
ths12). However, isolated recurrence of granulocytic sarcoma
following complete remission from prior AML is extremely
rare3).

Although granulocytic sarcoma affects extracranial sites
more commonly than the CNS, manifestations of AML in
the CNS have been more frequent as results of improved
antileukemic therapy and longer remission in the patients
with AML18). Signs and symptoms of CNS granulocytic
sarcoma are nonspecific and related to increased intracra-
nial pressure or mass effect. Radiographic features of CNS
granulocytic sarcoma are typically characterized by isodense
or hyperdense mass on precontrast CT scan with bright ho-
mogenous enhancement on postcontrast scans17). In the
MRI, granulocytic sarcomas are usually hypointense to iso-
tense on both T1-weighted and T2-weighted images with
marked enhancement following contrast administration4,14).

The pathogenesis of isolated recurrence of intracranial
granulocytic sarcoma without bone marrow relapse is un-
known. However, from the result of current study, we sug-
gest the following hypothesis. Although the PBSCT is
applied systemically, it may not be able to affect the CNS
because of a certain barrier such as blood brain barrier. This
limitation could later lead to the proliferation of intracra-
nial tumor cells which metastasized before PBSCT. There-
fore, we speculate that periodic regular brain imaging studies
should be performed following PBSCT. 

The development of granulocytic sarcoma in the leuke-
mia almost always heralds an impending blast crisis9). There-

fore, early recognition of granulocytic sarcoma is important.
In the therapeutic strategy, although response to the exter-
nal radiation has been well documented, the best treatment
option for the granulocytic sarcoma includes antileukemic
chemotherapy containing Ara-C in higher doses5,6). The
advantage of surgical excision still remains controversial. It
has been reported that surgical excision has no benefit follow-
ing chemotherapy and irradiation, except in the presence of
progressive neurological deficits such as increasing intracra-
nial pressure or disturbance of consciousness which are un-
controllable by the conservative treatment11). Surgical resec-
tion and/or irradiation, although highly effective in local
control, do not influence survival6). Moreover, surgery would
increase the risk of infection and CNS dissemination11).
However, some reports noted that surgical decompression
might provide rapid improvement and lead to a long symp-
tom-free period19). In our case, because of depressed mental
state, he underwent surgical resection followed by radio-
therapy. Since there was no systemic relapse, except CNS
lesion in our case, we did not perform any more chemo-
therapy. 

CONCLUSION

We suggest that granulocytic sarcoma of CNS may be the
first or the only sign of relapse in the patient with complete
remission from the AML. The best result can be achieved
by the early pathological diagnosis and multimodal treat-
ment including surgery and radiotherapy.
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