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Successful Treatment of Bulky Granulocytic Sarcoma of the
Retroperitoneum with High-Dose Chemotherapy and
Autologous Peripheral Blood Stem Cell Transplantation

Takahiro Matsui,"” Michihiro Hidaka,” Tetsuyuki Kiyokawa,” Toshihiko Murayama®

and Fumio Kawano?

Granulocytic sarcoma is a rare disease that is rarely curable with conventional chemotherapy. This report describes a case of
a patient with bulky granulocytic sarcoma of the retroperitoneum who was treated with high-dose chemotherapy and autologous
peripheral blood stem cell transplantation without administering granulocyte colony-stimulating factor before stem cell collec-
tion. According to bone marrow assessment and imaging studies, the patient remained in complete remission at 5 years after
transplantation. This case suggests that high-dose chemotherapy followed by autologous peripheral blood stem cell transplanta-
tion is a therapeutic option for granulocytic sarcoma. (J Clin Exp Hematop 53(3) : 235-239, 2013)
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INTRODUCTION

Granulocytic sarcoma is a tumor that is localized outside
of the bone marrow and is composed of granulocytic precur-
sor cells. Generally, this tumor occurs concomitant to or after
the onset of myeloid leukemia or emerges at the time of
relapse of the leukemia. In rare cases, the tumor occurs
before the onset of myeloid leukemia. Granulocytic sarcoma
is a very rare disease, comprising approximately 2% to 9% of
all patients with acute myeloid leukemia (AML)."? The his-
tologic morphology of granulocytic sarcoma may lead to its
misdiagnosis as malignant lymphoma,®* and early diagnosis
of this tumor is very difficult.

There are no definitive treatment strategies for this entity,
and precise indications for hematopoietic stem cell transplan-
tation after chemotherapy or local therapy (e.g., radiation,
surgical resection) have not been established. The present
report describes the case of a patient with bulky granulocytic
sarcoma of the retroperitoneum who was successfully treated
with high-dose chemotherapy followed by autologous periph-
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eral blood stem cell transplantation (PBSCT).

CASE REPORT

In March 2007, a 28-year-old man presented to his doctor
with anorexia, nausea and vomiting. Computed tomography
scan of the abdomen revealed a bulky tumor in the right
retroperitoneum as well as right hydronephrosis and duodenal
obstruction due to the tumor (Fig. 1A, 1B). The patient was
referred to our hospital for diagnosis and management of the
tumor. A tumor biopsy by diagnostic laparotomy revealed
small cancer cells with scanty cytoplasm (Fig. 2A). On im-
munostaining, the neoplastic cells were positive for CD45,
weakly and partially positive for CD3 and negative for CD20,
CD79a and CD56. G-banding stain did not have a helpful
result because cell division images of the tumor cells were not
detected. We did not conduct fluorescent in situ hybridiza-
tion analysis. A diagnosis of T-cell lymphoma was made
from pathological findings and immunohistochemical stain-
ing.

The patient’s condition was thought to be medically ur-
gent because of severe back pain due to the bulky tumor, and
he was immediately treated with CHOP therapy (cyclophos-
phamide, doxorubicin, vincristine and prednisolone).
Laboratory studies before treatment showed no cytopenia or
blastoid cells, but analysis of bone marrow specimens that
were obtained just before the initiation of chemotherapy ulti-
mately revealed 12% myeloperoxidase-positive myeloblasts
(Fig. 3A, 3B). Subsequent examination of the retroperitoneal
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specimen revealed strongly myeloperoxidase-positive tissue
(Fig. 2B). On the basis of these findings, the diagnosis was
revised to granulocytic sarcoma. Although CHOP therapy
was not the appropriate treatment, the patient experienced
resolution of severe pain and duodenal obstruction after treat-
ment.

After resolution of chemotherapy-induced myelosuppres-
sion, remission induction therapy was performed using idaru-
bicin and cytarabine. Bone marrow aspiration revealed com-
plete remission after induction therapy, and the tumor had
nearly disappeared on computed tomography imaging (Fig.
1C). The patient was treated with two courses of consolida-
tion therapy, including cytarabine and anthracyclines, fol-
lowed by consolidation therapy with high-dose cytarabine
(2,000 mg/m? every 12 hr on days 1 to 5).

Fig. 1. Computed tomography images on admission and
after chemotherapy. Bulky mass is shown extending from
around the liver to the pancreatic head (/4) and causing
right hydronephrosis and duodenal obstruction (/B). The
tumor disappeared after chemotherapy with idarubicin and
cytarabine (/C).

After this chemotherapy, peripheral blood stem cell har-
vest was performed following recovery from myelosuppres-
sion. A sufficient quantity of peripheral blood stem cells
(1.6 x 10° CD34-positive cells’kg) was collected without the
administration of granulocyte colony-stimulating factor (G-
CSF). On serial magnetic resonance imaging studies, the
tumor had disappeared, and bone marrow aspiration showed
complete remission. Human leukocyte antigen studies failed
to identify a matched-sibling donor, and no human leukocyte
antigen-matched unrelated donor was found in the Japan
Marrow Donor Program registry.

After receiving informed consent from the patient, mye-
loablative chemotherapy was performed with combined autol-
ogous PBSCT. The patient was treated with conditioning
chemotherapy using a G-CSF-combined BEA (busulfan, eto-
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Fig. 2. Pathological images of the granulocytic sarcoma from the retroperitoneum. Cancer cells are small,
have scanty cytoplasm on hematoxylin-eosin staining (24) and are myeloperoxidase-positive on immunohisto-
chemical staining (2B).

&

"
o™

L/
S

e

. o

£

Fig. 3. Photomicrographs of the bone marrow smears. Blast cells have scanty cytoplasm and fine nucleore-
ticulum on May-Giemsa staining (34), and are myeloperoxidase-positive (3B).

poside, cytarabine) regimen. The safety and efficacy of this
regimen for the treatment of AML were evaluated
previously,>® and the administration of G-CSF enhanced the
efficacy of chemotherapy in patients with AML.” After the
conditioning chemotherapy, peripheral blood stem cells were
reinfused. Neutrophil engraftment was achieved on day 24
after transplantation without G-CSF administration.
Magnetic resonance imaging, '®F-fluorodeoxy glucose posi-
tron emission tomography imaging, and bone marrow aspira-
tion were performed regularly after transplantation, all of
which showed complete remission. The patient remains well
and asymptomatic at 5 years after transplantation.

DISCUSSION

Granulocytic sarcoma is a rare disease, comprising ap-
proximately 2% to 9% of all patients with AML."> In many
cases, granulocytic sarcoma emerges at the time of relapse of
myeloid neoplasm. In the present case, however, the tumor
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occurred concurrent with the onset of myeloid leukemia, and
such pattern of onset is relatively uncommon.® Previous stud-
ies reported that there were many chromosomal aberrations
relevant to granulocytic sarcoma, such as AML1/ETO fusion,
CBF-b splitting and trisomy.® Genetic information is useful
and important for the decision on the therapeutic strategy, so
genetic abnormality of granulocytic sarcoma must be exam-
ined by G-banding stain and fluorescent in sifu hybridization
analysis to the extent possible.

Treatment for granulocytic sarcoma involves systemic
chemotherapy and localized treatment, such as surgical resec-
tion and radiation. A number of previous reports have indi-
cated that intensive chemotherapy based on the regimen em-
ployed for patients with AML, including cytarabine,
significantly reduced the risk of subsequent leukemia and
contributed to long-term survival.>* However, intensive che-
motherapy is not sufficient to prevent the development of
leukemia completely.®® Previous studies reported that the
leukemia-free rate after intensive chemotherapy was approxi-
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mately 30% to 40%.>* In addition, leukemia cells acquired
resistance to chemotherapy in most cases once leukemic re-
lapse occurred in patients with granulocytic sarcoma. These
findings suggest that intensive chemotherapy alone is not
sufficient for curative purposes, and additional treatment strat-
egies must be considered.

Hematopoietic stem cell transplantation is potentially cu-
rative for granulocytic sarcoma, and superior outcomes are
achieved with the use of allogeneic or autologous transplanta-
tion when compared with chemotherapy alone.> Several re-
ports have stated that long-term relapse-free survival was
achieved in response to allogeneic transplantation.'®!!
However, the graft-versus-leukemia effect, which is a major
antitumor effect after allogeneic transplantation, may be less
efficient at the extramedullary site when compared with the
bone marrow.!? Several studies have reported that extrame-
dullary relapse occurred after allogeneic transplantation,'> and
extramedullary relapse appeared to be more common after
allogeneic transplantation when compared with that after che-
motherapy alone.'* We utilized autologous transplantation in
this patient because we anticipated that autologous transplan-
tation followed by mega-chemotherapy was comparable to
allogeneic transplantation in terms of the anti-leukemic effect
exerted on the extramedullary site. Moreover, autologous
transplantation was associated with less treatment-related
mortality than allogeneic transplantation, such as that associ-
ated with graft-versus-host disease and graft failure.

High-dose chemotherapy with autologous hematopoietic
stem cell transplantation can be used for post-remission ther-
apy in young AML patients with first complete remission,
and previous reports indicated that autologous transplantation
could also be a definitive treatment for granulocytic
sarcoma.'®!” However, the collection of hematopoietic stem
cells can pose a challenge when utilizing autologous trans-
plantation for granulocytic sarcoma. When collecting stem
cells from the peripheral blood, it is common to administer G-
CSF after the infusion of high-dose anticancer therapy.
However, G-CSF can accelerate the cell cycle of leukemia
cells and increase the tumor volume if leukemia cells are still
present. Thus, in the present case, peripheral blood stem cells
were collected without G-CSF administration. Fortunately,
we were able to harvest stem cells efficiently during the
recovery period after high-dose cytarabine treatment.

In conclusion, this case suggests that autologous PBSCT
is an alternative treatment strategy for patients with granulo-
cytic sarcoma. However, further follow-up and confirmation
of these observations in a larger number of patients is needed
to confirm this conclusion.
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