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De Novo Granulocytic Sarcoma of the Humerus in an
82-Year-Old Woman: A Case Report
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Abstract

Granulocytic sarcoma is a rare solid malignant tumor that occurs in
patients with acute myeloid leukemia. As such, granulocytic sarcoma
without leukemia occurring in long bones is quite rare. This case re-
port describes an isolated granulocytic sarcoma of the right humerus
in an 82-year-old woman in the absence of acute myeloid leukemia.
The patient was admitted to our hospital with a pathological fracture
of the right humerus. An incisional biopsy was performed, and the
pathological diagnosis was granulocytic sarcoma. Radiotherapy (45
Gy) to the humerus resulted in a good clinical outcome with no evi-
dence of myeloid leukemia at 9.5 years of follow-up. Radiotherapy
was effective for pain relief and maintenance of good quality of life
in this patient. Although laboratory evaluation has not revealed any
abnormalities 9.5 years after radiotherapy, periodic observation is re-
quired.
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Introduction

Granulocytic sarcoma (GS), also called extramedullary acute
myeloid leukemia (AML) or myeloid sarcoma or chloroma,
has been defined as a tumor of immature granulocytes, mono-
cytes, or both occurring in extramedullary sites. GS is a rare
malignant tumor that occurs in association with AML in 2-8%
of cases [1, 2]. GS that occurs in patients without leukemia
has been called “de novo” or “isolated” GS. GS often arises in
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several organs, including the skin, soft tissue, bones and lymph
nodes. In contrast, de novo GS occurring in long bones is ex-
tremely rare. In this report, we describe the clinical, radiologi-
cal and histological findings of an 82-year-old female with de
novo GS in the humerus.

Case Report

An 82-year-old woman with a history of chronic thyroiditis
experienced acute right upper arm pain when she grasped a bus
handrail. She was admitted to another hospital, and a patho-
logical fracture of the shaft of the right humerus was observed
in radiographs. Although the patient underwent a systemic
survey, no malignant lesions were identified. She presented
to our hospital 2 months after the onset of pain. Radiographs
showed a relatively demarcated osteolytic lesion with a patho-
logical fracture of the right humerus. On magnetic resonance
imaging (MRI), T1-weighted images showed a both intra- and
extramedullary lesion with low signal intensity (Fig. 1a). On
T2-weighed images, the mass showed high signal intensity
(Fig. 1b). The lesion was irregularly and moderately enhanced
after administration of gadolinium (Fig. 1¢). No abnormalities
were observed on routine blood testing, except for a slightly el-
evated serum soluble interleukin-2 receptor level (824 U/mL).
The white blood cell count was 8,000/mm?, and the leukocyte
differential was: 61.3% neutrophils, 2.5% eosinophils, 0.3%
basophils, 6.0% monocytes, 29.9% lymphocytes and 0% blast
cells. Positron emission tomography with '8F-fluorodeoxyglu-
cose (FDG-PET) showed a high maximum standardized up-
take value (SUV_ ) in the right humerus and thyroid gland
(Fig. 2). Fine-needle aspiration cytology of the thyroid gland
revealed chronic thyroiditis without atypical cells.

Incisional biopsy of humerus was performed. Pathological
examination of the biopsied specimen revealed an extensive
growth of small, round, premature tumor cells in the presence
of a few mitotic figures. Immunohistochemical analysis re-
vealed strong positivity for CD68 (Fig. 3), but negativity for
myeloperoxidase (MPO). Cytogenetic analysis of bone mar-
row cells revealed a normal karyotype with hypocellular mar-
row. The final diagnosis was monoblastic GS.

The patient underwent radiotherapy (RT) at a dose of 45
Gy. She did not receive any anti-leukemic chemotherapy af-
ter RT, since her arm pain was reduced and laboratory evalu-
ation was not revealing. The patient remains alive at 9.5-year
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Figure 1. (a) Coronal T1-weighted MR image of the right humerus demonstrated both intra- and extramedullary lesion with low
signal intensity. (b) Coronal T2-weighted MR image revealed a lesion with high signal intensity. (c) The lesion showed irregular
and moderate enhancement after administration of gadolinium. MR: magnetic resonance.

follow-up, without any signs of AML or local recurrence in
the humerus.

Discussion

According to the 2008 World Health Organization (WHO)
classification, GS is defined as a tumor mass consisting of
myeloid blasts or immature myeloid cells, occurring in an ex-
tramedullary site [3]. GS is divided into three types: 1) GS
associated with AML in patients who already have AML or
preceding AML; 2) GS associated with chronic myelopro-
liferative disorder (CMPD) and myelodysplastic syndrome
(MDS); and 3) de novo GS [3]. GS occurs at any age but is
most common in young adults and children. In a review of 74
patients with GS, the median age at diagnosis was reported
to be 32 years in males and 34 years in females [4]. Thus, the
present case was much older than typical cases. Untreated GS
progresses to AML within months (median, 3 - 9 months), and
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the median survival period after progression to AML has been
reported to be 6 - 14 months [5].

Woodard et al reported that bone is affected in 10-12.5%
of GS cases, and the most commonly affected sites are in the
axial skeleton, including the skull, vertebrae, sternum and ribs
[6]. However, including the current case, only four reports of
GS in long bones have been published in the English literature
[6-8]. Khunger et al reported the case of GS in the humerus
that occurred in a 20-year-old male; however, blast cells were
observed in the peripheral blood of this patient [7]. Woodard et
al also reported a case of GS in the humerus in a 31-year-old
male with eosinophilia (white blood count 21,500/mm?, and a
leukocyte differential revealing 63% mature eosinophils) [6].
Furthermore, “de novo” GS in long bones is extremely rare [8].
Rodriguez Perez et al described a case of isolated granulocytic
sarcoma occurring in the humerus in a 69-year-old woman in
the absence of leukemia [8]. It should be stressed that in all
four of these cases, the humerus was affected, and that all of
the “de novo” cases occurred in relatively elderly patients. Ap-
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Figure 2. Positron emission tomography with '8F-fluorodeoxyglucose
(FDG-PET) demonstrated the high maximum standardized uptake val-
ue (SUV,__. ) in the right humerus and bilateral thyroid glands.

proximately 50% of GS cases are initially misdiagnosed, most
frequently as lymphoma [4, 9], as well as small round cell tu-
mors, undifferentiated carcinoma or melanoma, extramedullary
localization CMPD, or other non-malignant lesions [10]. Im-
munohistochemical analysis is useful for preventing misdiag-
nosis. Audouin et al proposed that some variants of GS could
be distinguished based on by immunohistochemical analysis of
MPO, CD68/KP1/PGM1, lysozyme, CD34, factor VIII, CD61
and CD31 as follows: granulocytic (MPO+, CD68+ (KP1+,
PGMI-), lysozyme+, CD344+), monoblastic (MPO-, CD68+
(KP1+, PGMI1+), lysozyme+, CD34-), myelomonoblastic
(MPO-, CD68+ (KP1+, PGM1+), lysozyme+, CD34-), or meg-
akaryoblastic (positivity for factor VIII, CD61, CD31) [10].
Several reports about GS treatment, including surgical re-
section, chemotherapy and RT, and their clinical outcomes have
been reported. Yamauchi et al reported that the non-leukemic
period after diagnosis of GS was significantly longer in patients
who received chemotherapy compared to patients only under-
went biopsy, surgical resection, or local RT of the tumor [4].
Tsimberidou et al reported that among 1,720 AML patients and
23 GS patients, anti-AML therapy was highly effective in pa-
tients with non-leukemic GS, and suggested the necessity of
AML-type chemotherapy for patients with non-leukemic GS
[11]. However, information about optimal treatment for de
novo GS has been limited, and it is still not clear whether the
addition of RT results in a superior overall outcome compared
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Figure 3. Photomicrograph of the immunostained humerus tumor
showed CD68-positive tumor cells.

with chemotherapy alone in patients with GS involving bone
[12]. Bakst et al analyzed 22 cases of GS who underwent RT
and suggested that a low-dose regimen of 24 Gy in 12 frac-
tions using conventional treatment can be used in the majority
of cases with excellent disease control and minimal morbid-
ity [13]. Chen et al reviewed 20 GS patients with 43 lesions,
and observed that the complete remission rate is optimal using
moderate RT doses between 20 and 30 Gy with convention-
al fractionation [14]. In the current case, the patient received
only RT (45 Gy) based on her age, and local control has been
achieved without any complaints. However, for GS occurring
in long bones, there is no report on the possibility of develop-
ing AML and the time of onset in patients treated with only RT.

Conclusion

In conclusion, we have presented an 82-year-old female with a
rare variant of isolated GS occurring in the humerus. Histolog-
ical and immunohistochemical examinations are required for
diagnosis in such de novo GS cases. RT was effective for pain
relief and maintenance of good quality of life in this patient.
Although laboratory evaluation has not revealed any abnor-
malities 9.5 years after RT, periodic observation is required.
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