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Granulocytic Sarcoma in Breast after Bone Marrow Transplantation
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Granulocytic sarcoma is a localized extramedullary solid tumor
composed of immature myeloid cell and is usually associated
with acute myeloid leukemia or myelodysplastic syndrome.
Although it can involve any site, commonly in lymph nodes, skin,
bone and soft tissue, the involvement of breast is unusual. Espe-
cially, the involvement of the breast as a pattern of relapse after
bone marrow transplantation is extremely rare. We have experi-
enced 2 cases of granulocytic sarcoma after bone marrow trans-
plantation. One case was a 39-year-old woman with right breast
mass diagnosed with granulocytic sarcoma. She had received

an unrelated bone marrow transplantation due to biphenotype
acute leukemia 3 years before our presentation. Another case
was a 48-year-old woman with acute myeloid leukemia, who
was diagnosed with granulocytic sarcoma on both breasts 8
months after allogenic bone marrow transplantation. We also
discuss the clinicopathologic features of granulocytic sarcoma in
breast after bone marrow transplantation.
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INTRODUCTION

Granulocytic sarcoma is a rare extramedullary tumor com-
posed of undifferentiated myeloid cells. It is known by various
other names including monocytic sarcoma, extramedullary
myeloid cell tumor, myeloblastoma, and chloroma. It was first
reported by Burns in 1811 and was described as chloroma by
King in 1853 due to the characteristic greenish colored tumor
cells in myeloperoxidase staining. Later, Rappaport described
it as granulocytic sarcoma in 1967 [1-3] and recently, this
term has been deemed to be more appropriate, because all
of the tumor cells are not stained greenish under such condi-
tions. Granulocytic sarcoma usually occurs alongside with
acute myeloid leukemia or myelodysplastic syndrome [1].
Granulocytic sarcoma can involve any site in the body and
can present as multiple lesions. The most commonly involved
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sites include lymph node, skin, bone, central nervous system,
and soft tissue. Rarely, it may occur as a mass of the breast [4-
6]. We have experienced two cases of granulocytic sarcoma in
breast and we report these rare cases.

CASE REPORTS

Case 1

A 39-year-old woman was admitted to our breast clinic
with a palpable mass in the right breast that had been increas-
ing in size for the past four months. Upon physical examina-
tion, a fixed and firm mass was palpated on the right breast.
There were no signs of nipple retraction or skin abnormalities.
Breast ultrasonography demonstrated multiple masses on the
right breast with enlarged axillary lymph node (Figure 1).
Core needle biopsy was performed and atypical mononuclear
hematopoietic cells were identified along with diffuse peri-
ductal infiltration of hyperchromatic cells which had a large
nuclear-cytoplasmic ratio. The results of immunohistochem-
istry were positive for cluster of differentiation (CD)34, lyso-
zyme, and myeloperoxidase (MPO) and were negative for
CD3 and CD20. We could conclude granulocytic sarcoma by
these immunohistochemical findings.

The patient had an admission history for petechiae and easy
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Figure 1. Case 1. Ultrasonographic images of right breast (A) and axilla (B). Heterogenous hypoechoic masses with multifocal cystic portion in entire
right breast with right axillary lymphadenopathy were identified.

bruises along the whole body 4 years previously. The thrombo-
cytopenia and anemia were identified (platelet count 16,000/
(L, hemoglobin 8.6 g/dL, hematocrit 23.9%) and 21% of blasts
were observed by peripheral blood smear. In suspicion of
acute leukemia, she was referred to the Department of Hema-
tology-Oncology and received bone marrow examination.
The blast cells in the bone marrow were infiltrated diffusely
and cellularity was increased up to 95%. The results of immu-
nophenotyping were positive for human leukocyte antigen
(HLA)-DR (39%), CD10 (31%), CD19 (43%), CD22 (36%),
CD3 (34%), CD5 (33%), CD7 (34%), CD33 (27%), and CD34
(52%), which was in accordance with biphenotype acute
leukemia (acute lymphoid leukemia > acute myeloid leuke-
mia). She received remission induction therapy (cytarabine
200 mg/m?/day for 7 days, daunorubicin 60 mg/m?/day for 3
days) and then consolidation therapy (cytarabine 2 g/m’/day
for 4 days, daunorubicin 45 mg/m*/day for 3 days). She even-
tually received an unrelated bone marrow transplantation.
During following observation, she visited our breast clinic for
a palpable mass in the right breast and was diagnosed with
granulocytic sarcoma. We recommended chemotherapy but
the treatment was delayed because of her financial circum-
stances. She was admitted with a headache 2 months later.
Multiple brain metastases were identified by computed tomo-
graphy (CT). She underwent salvage chemotherapy (imatinib
400 mg and hyperCVAD: cyclophosphamide 300 mg/m?*/day
every 12 hours for 3 days, vincristine 2 mg/day for 2 days,
doxorubicine 50 mg/m’*/day for 1 day, dexamethasone 40 mg/
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day for 8 days) but the disease progressed rapidly and she ex-
pired 2 months after salvage chemotherapy.

Case2

A 48-year-old woman was admitted to our breast clinic for
palpable mass on each breast that had been increasing in size
for the previous 2 weeks. Fixed and firm masses were palpable
on both breasts by physical examination at the time of her
visit. Mammography showed multiple masses on both breasts
and bilateral enlargement of axillary lymph nodes (Figure 2A
and B). Sonographic images showed multiple heterogeneous
hypoechoic masses with echogenic boundaries at both breast
(Figure 2C and D). Breast magnetic resonance imaging (MRI)
showed contrast enhancement of multiple masses on both
breasts with central necrotic lesions, suggestive of malignant
tumors (Figure 2E and F). Gun biopsy was performed on her
breast mass. The periductal parenchymal hyperchromatic cells
were infiltrated diffusely (Figure 3A). Immunohistochemical
staining was performed in order to rule out other malignant
tumors and the results were positive for CD34, CD43, and
MPO and negative for CD3 and CD20. These findings were
matched with granulocytic sarcoma (Figure 3B).

The patient had a past history of visiting a local obstetrics-
gynecology for hypermenorrhea. White blood cell count was
169,800/uL, hemoglobin was 7.7 g/dL, and platelet count was
12,000/pL. Ninety-two percent of blast cells were observed by
peripheral blood smear. She was referred to the Department
of Hematology-Oncology. Abnormal blast cells in bone mar-
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Figure 2. Case 2. Radiologic findings of the breast.
(A, B) Mammograms show multiple various sized cir-
cumscribed and ill defined iso to hypodense masses
at both breast (A, right craniocaudal view; B, left cra-
niocaudal view). (C, D) Sonographic images show
multiple heterogeneous hypoechoic masses with
echogenic boundary at both breast (C, right; D, left).
(E, F) Magnetic resonance imaging findings show
multiple variable sized enhancing masses in both
breasts (E) and most of them show internal necrotic
portion (F).
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Figure 3. (A) Microscopic finding of case 2 shows diffuse infiltration of myeloblast (H&E stain, x 200). (B) Neoplastic cells were immunoreactive (purple

stained area) for myeloperoxidase (immunohistochemistry stain, x 400).

row were infiltrated diffusely and cellularity was increased to
more than 90% by bone marrow examination. The results of
bone marrow aspiration biopsy were positive for CD7, CD13,
CD33, CD34, and HLA-DR. She was diagnosed with acute
myeloid leukemia (M1) and received remission induction
therapy (cytarabine 200 mg/m?/day for 7 days, idarubicin 12
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mg/m*/day for 3 days), consolidation therapy (danorubicin 45
mg/m’/day for 3 days, cytarabine 2 g/m*/day for 4 days), and
allogenic hematopoietic stem cell transplantation. During
following observation, she visited our breast clinic for palpable
masses that were increasing in size. There was incomplete re-
mission after starting second-line remission induction therapy
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(MEC543: mitoxantrone 10 mg/m?/day for 3 days, etoposide
100 mg/m?*/day for 4 days, and cytarabine 2,000 mg/m*/day
for 5 days) and almost complete clinical remission after re-
ceiving radiation therapy at the remaining breast tumor for
2 months. However, the tumor metastasized to ear, skin, and
ovaries and she eventually expired 2 years after diagnosis of
granulocytic sarcoma.

DISCUSSION

Granulocytic sarcoma is an extramedullary tumor com-
posed of myeloid progenitor cells. It is also known as chloroma
because it contains myeloperoxidase which is responsible for
its green-colored appearance [2]. Granulocytic sarcoma can
be classified into three clinically distinct occurrences. The first
category may occur primarily as an extramedullary lesion
before the occurrence of hematologic diseases such as acute
leukemia. The second category may occur at the time of diag-
nosis of acute leukemia. The third category may occur when
myelodysplastic syndrome progresses to leukemia or when
erythroleukemic blast crisis occurs from chronic myeloid
leukemia [6]. The involvement of the breast is very rare [5].
Viadana et al. [7] examined metastatic lesions through autopsy
of 503 leukemia patients, and reported only 4 (1.7%) cases of
breast invasion among 235 acute myeloid leukemia patients.
Liu et al. [8] also performed autopsy of 237 acute myeloid
leukemia patients and reported only 2 (0.8%) cases of meta-
static breast tumor. In South Korea, Joo et al. [9] reported a
case of a 42-year-old woman with granulocytic sarcoma on
the breast before the diagnosis of leukemia. Park et al. [10]
reported the case of a 49-year-old woman, who had gained
complete remission after receiving remission induction therapy,
and had a recurrence of granulocytic sarcoma on the breast
prior to bone marrow recurrence. This differs to our case in
that the granulocytic sarcoma occurred prior to bone marrow
transplantation. In our case, they had already received bone
marrow transplantation after achieving complete remission
via remission induction and consolidation therapy and breast
was the first site of relapse. Extramedullary recurrence is rare
in acute myeloid leukemia patients who have received bone
marrow transplantation. Békassy et al. [11] reported only 20
(0.65%) cases of extramedullary recurrence among 3,071
acute myeloid leukemia patients who have received bone
marrow transplantation.

Granulocytic sarcoma is usually large and multiple masses
with rapid growth. On MR, it may show peripheral enhance-
ment of central necrotic lesion. On mammography or breast
ultrasonography;, it may be difficult to differentiate with other
benign or malignant neoplasm [12]. Granulocytic sarcoma
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of the breast should be differentiated with large cell non-
Hodgkin's lymphoma, malignant melanoma, neuroendocrine
tumor, undifferentiated carcinoma including invasive small
cell carcinoma, extramedullary hematopoiesis, and infection
[5,9,13]. Immunophenotyping after biopsy is essential for
differential diagnosis. CD68 (KP1) and MPO are high in
sensitivity and specificity for diagnosis of granulocytic sarcoma
[6,13]. Therefore, even though rare, biopsy of breast mass and
immunohistochemistry must be performed to rule out possi-
bilities of granulocytic sarcoma in leukemic patients.

Prognosis of granulocytic sarcoma varies with clinical situa-
tions [3,7,14]. In chronic myeloid leukemia, the prognosis is
poor because granulocytic sarcoma represents progression
into erythroleukemic blast crisis or acute myeloid leukemia.
However, the prognosis is not affected in acute myeloid leuke-
mia patients. Recurrence after bone marrow transplantation
is related to poor prognosis since recurrence reflects resistance
or failure to therapy [11]. Depending on the clinical situation,
the treatment for granulocytic sarcoma may vary from chemo-
therapy to radiotherapy. Furthermore, aggressive treatment
including bone marrow transplantation is recommended [6,15].
Although only few data are available on this unusual disease,
accurate diagnosis is required to avoid unnecessary surgery and
early aggressive antileukemic therapy.
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