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Abstract

Myeloid sarcomas (MS) involve extramedullary blast
proliferation from one or more myeloid lineages that
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replace the original tissue architecture, and these
neoplasias are called granulocytic sarcomas, chloromas
or extramedullary myeloid tumors. Such tumors develop
in lymphoid organs, bones (e.g., skulls and orbits), skin,
soft tissue, various mucosae, organs, and the central
nervous system. Gastrointestinal (GI) involvement is rare,
while the occurrence of myeloid sarcomas in patients
without leukemia is even rare. Here, we report a case of
a 38-year-old man who presented with epigastric pain
and progressive jaundice. An upper GI endoscopy had
shown extensive multifocal hyperemic fold thickening and
the spread of nodular lesions in the body of the stomach.
Biopsies from the gastric lesions indicated myeloid
sarcoma of the stomach. However, concurrent peripheral
blood and bone marrow examinations showed no
evidence of acute myeloid leukemia. For diagnosis, the
immunohistochemical markers must be checked when
evaluating a suspected myeloid sarcoma case. Accurate
MS diagnosis determines the appropriate therapy and
prognosis.

Key words: Myeloid sarcoma; Stomach; Acute myeloblastic
leukemia; Abdominal pain; Immunohistochemistry
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Core tip: Myeloid sarcomas (MS) are extramedullary
tumors of myeloblasts, myeloid precursors, and neutrophils
in various combinations. MS may be an initial indication
for acute myeloid leukemia (AML), or they present
during leukemic relapses. The small intestine is a
relatively common location for these tumors, and their
usual presentation includes abdominal pain from a small
bowel obstruction. Gastric MS are rarely reported. Here,
we report a rare case of gastric MS without AML. The
diagnosis was verified by biopsies of the gastric tissues
and bone marrow and immunohistochemical staining.
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INTRODUCTION

Myeloid sarcomas (MS) are extramedullary tumors of
myeloblasts, myeloid precursors, and neutrophils in
various combinations, and they involve extramedullary
blast proliferation from one or more myeloid lineages
that replace the original tissue architecture. These tumors
are also known as granulocytic sarcomas, chloromas or
extramedullary myeloid tumors!*!, These tumors may be
an initial indication for acute myeloid leukemia, indicate
a leukemic relapse, or signal impending blast crisis in
the setting of a myeloproliferative disorder or leukemic
transformation in myelodysplastic syndromes, and they
have also been found after allogeneic bone marrow
transplantation. MS have been reported at nearly every
anatomic site, but they are most commonly found in
bones, periosteum, lymph nodes, and skin, and they
have also been reported in the gastrointestinal (GI) tract,
breast, testis, uterus, cervix, vagina, salivary glands,
mediastinum, pleura, and peritoneum!®. The GI tract
is also a relatively common location for these tumors,
and their typical presentation includes abdominal pain
from a small bowel obstruction. Other regions of the
GI system that have been reported to be involved
include the stomach, colon, appendix, mesentery, and
biliary tract. Many MS patients have either coexisting
acute myeloid leukemia (AML) or a myeloproliferative
or myelodysplastic disorder at the time of diagnosis,
or these tumors appear at the first sign of relapse
from one of these disorders. Gastric MS without AML
involvement is raret®. Here, we report a rare case of
gastric MS presenting as a spread of nodular lesions
without myeloblastic leukemia.

CASE REPORT

A 38-year-old man who presented with intermittent
dull epigastric pain, anorexia and weight loss for 20
d was admitted into our hospital. Pain was obvious at
night and not associated with food ingestion, but it was
not relieved after pharmacological treatment with a
proton pump inhibitor and a mucosal protective agent.
The patient also complained of persistent jaundice,
abdominal distension and whole body itching. General
physical examination revealed no abnormalities with the
exception of moderate tenderness over the epigastrium
and liver region pain. No rebound tenderness was
present.

Clinical laboratory tests indicated that the patient’
s total bilirubin significantly increased (mainly direct
bilirubin) and that his lipase was slightly elevated.
The tumor marker carbohydrate antigen 199 had
increased approximately ten-fold. The complete blood
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count, liver enzymes, renal function, and electrolytes
were all within normal limits. Ultrasonic examination and a
computed tomography (CT) scan of the abdomen showed
pancreatitis and intrahepatic and extrahepatic bile duct
dilation. Contrast-enhanced ultrasonic examination
showed abnormalities in the proximal common bile
duct and a suspected cholangiocarcinoma. An upper GI
endoscopy showed extensive multifocal hyperemic fold
thickening and the spread of nodular lesions in the body
of the stomach (Figure 1). A colonoscopy and capsule
endoscopy showed smooth intestinal mucosa without
erosion, an ulcer, or a neoplasm (data not shown).

Gastric biopsies showed a decrease in mucosal glands
in the lamina propria, the infiltration of many lymphocytes,
including atypical cells, and strong myeloperoxidase
(MPO) expression with negative cytokeratin staining
(Figure 2). The pathological characteristics did not support
a diagnosis of Crohn’s disease. Immunohistochemistry
indicated that a gastric specimen was negative for CD3,
CD15, CD20, CD79, CD45R0O, EMA and Pax-5, but was
positive for CD99 (strongly +), CD43(+), CD34 (strongly
+), CD117 (strongly +), CD68 (weakly +), Vim(+),
k (weakly +), and A (weakly +), and the percentage
of Ki-67-positive cells was greater than 70% (Figure
3), which is consistent with a diagnosis of gastric MS.
A peripheral blood smear and bone marrow biopsy
revealed that the patient’'s hemocytes and bone marrow
were normal without myeloblastic leukemia (Figure 4).
Positron emission tomography (PET)-CT imaging with
®F-fluorodeoxyglucose (**F-FDG) showed a significant
uptake in the gastric greater curvature (2.0 cm x 2.3
cm), and the tumor infiltrated the gallbladder (1.8 cm x
1.4 cm), pancreas (1.0 cm x 0.9 cm), common bile duct
(1.4 cm x 1.4 cm), gastric lesser omental bursa (0.8 cm
x 0.9 cm) and retroperitoneal lymph nodes (0.4 cm x 0.9
cm), and partial bones were involved, including the left
humerus (0.5 cm x 0.8 cm), left ribs (0.3 cm x 0.5 cm),
vertebra (0.4 cm x 0.6 cm), sacrum (0.5 cm x 0.8 cm),
and right ilium (0.6 cm x 0.8 cm) (Figure 5).

After a definitive diagnosis of gastric MS, the patient
received percutaneous transhepatic cholangiography
drainage with ultrasonic guidance and was treated with
standard systemic idarubicin and cytarabine (Ara-C)
chemotherapy. Follow-up FDG-PET-CT reexamination
3 mo after chemotherapy demonstrated that most of
the hypermetabolic lesions were gone. An upper GI
endoscopy showed that the gastric mucosa was smooth
without nodular lesions at 3 mo (data not shown) and 1
year after the completion of chemotherapy (Figure 6).
In addition, gastric biopsies showed the infiltration of a
few lymphocytes in the mucosa without atypical cells
and MPO expression (data not shown).

DISCUSSION

MS involve extramedullary blast proliferation from one
or more myeloid lineages, which replace the original
tissue architecture. MS was first described by Burns in
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Figure 2 Photomicrographs of hyperplastic nodules in gastric biopsy specimens. The gastric biopsies had a decrease in the mucosal glands in the lamina
propria and the infiltration of many lymphocytes, including some atypical cells, and strong myeloperoxidase (MPO) and creatine kinase (CK) staining. A: Hematoxylin
and eosin (HE) staining, x 100; B: HE staining, x 400; C: MPO staining, x 400; D: CK staining, x 400.
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Figure 3 Immunohistochemical characteristics of hyperplastic nodules in gastric biopsy specimens. A: Neoplastic cells had negative staining for cytoplasmic
CD3; B: Negative staining for CD79q; C: Strong staining for cytoplasmic CD43; D: Strong staining for CD33; E: Strong staining for CD117; F: Weak staining for CD68;
G: Strong staining for CD99; H: Strong staining for Ki67 over 70%. Original magnification for all images, x 400.

1811, it was originally called a chloroma by King in 1853
because of its production of MPO, and its association
with leukemia was established by Dock in 1893. MS
have been reported at nearly every anatomic site. In
an analysis of 92 patient cases, Pileri et a*! found that
the most common sites for MS are the skin (28.2%),
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lymph nodes (16.3%), testes (6.5%), intestines (6.5%),
bones (3.25%) and the central nervous system (3.25%).
MS occur over a wide range of ages, and it is more
common in children than in adults (in some studies
pediatric patients have an incidence of up to 30% vs
2%-5% for adult patients). MS usually present with
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Figure 4 Representative images of blood smears and bone marrow biopsies. The images show that the bone marrow is normal without acute myeloblastic
leukemia A: Blood smear (Wright and Giemsa stain, x 1000); B: Bone marrow biopsy (Wright and Giemsa staining, x 1000).

Figure 5 Images from abdominal computed tomography scans and positron emission tomography-computed tomography. A and B: Plain computed
tomography (CT) scan images; C and D: CT images in the parenchymal phase of contrast enhancement; E and F: Positron emission tomography-CT images.
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Figure 6 Endoscopic examination showed that the gastric hyperplastic nodules were removed after chemotherapy. A: Fundus; B: Body; C: Angle; D: Antrum.

AML, chronic myeloid leukemia, myeloproliferative
neoplasms, or myelodysplastic syndrome either at their
initial diagnosis or relapse™.

In the present case, the patient presented with epigastric
pain and progressive jaundice with no fever, anemia,
enlarged lymph nodes or any other symptom of leukemia
and no bone marrow involvement; thus, the diagnosis
was difficult. The identification of immunohistochemical
markers will be helpful for diagnosis. Several markers
have been employed for MS identification. Menasce et al'”
suggested that histochemical staining for chloroacetate
esterase and an immunohistochemical assay of MPO,
lysozyme and CD43 are capable of indicating myeloid
differentiation, and immunohistochemical staining for
CD79a and CD3 is able to exclude the B- and T-cell
lineages, respectively. With the exception of anti-CD43
and anti-lysozyme, more specific markers for myeloid
disease, such as CD33, MPO, CD34 and CD117, are
necessary for establishing a correct diagnosis'”’. Other
antibodies may be added depending on differential
diagnoses™. Differential diagnoses for MS are difficult,
particularly for an isolated MS in the absence of a
history of leukemia, myelodysplastic syndrome, a
myeloproliferative neoplasm, or negative bone morrow
biopsy. The most important differential diagnoses
include non-Hodgkin lymphoma of the lymphoblastic
type, Burkitt’s lymphoma, large-cell lymphoma and
small round cell tumors®. MS are easily misdiagnosed
in patients without a history of leukemic disease. For MS
diagnoses, clinical features, radiological characteristics,
immunohistochemical markers and cytogenetics must
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be considered. PET-CT is a useful tool for diagnoses and
determining the location of MS!?.,

Clinical behavior and therapeutic response are not
influenced by age, sex, anatomic site, presentation,
histotype, phenotype or cytogenetic findings'™. For
MS treatment, chemotherapy had been found more
effective than radiation therapy or surgical resection
for improving disease-free intervals or disease-free
survival™*?, Treatment strategies are largely dependent
on the development of the disease at the initial diagnosis
or relapse, e.g., intensive chemotherapy is necessary
for initial MS treatment, and inductive chemotherapy
may be more effective for relapsed MS!"*. Allogeneic
hematopoietic stem cell transplantation (allo-HSCT) may
provide brighter prospects for MS™*. However, the effects
of allo-HSCT for MS remain unknown.

The prognosis of MS is difficult to establish and is
related to the AML clinical course, and the long-term
prognosis of MS is poor. The median survival for MS
patients without AML has been reported to be 36 mo,
while for those progressing toward AML, it is 6 to 14
mo!**.. Thus, early diagnosis and appropriate treatment
strategies should be used for patients before they
progress to AML, thus ensuring a better prognosis.

COMMENTS

Case characteristics
The myeloid sarcoma patient had no acute myeloblastic leukemia.

Clinical diagnosis
Myeloid sarcoma (MS) lesions were found by upper gastrointestinal endoscopy,
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and they were identified by gastric biopsies.

Differential diagnosis

Because myeloid sarcoma usually presents with acute myeloblastic leukemia,
a bone marrow biopsy was inevitably used to exclude acute myeloblastic
leukemia.

Imaging diagnosis

Positron emission tomography and computerized tomography imaging with
*F-fluorodeoxyglucose showed a significant uptake in the gastric greater
curvature; the tumor infiltrated the gallbladder, pancreas, common bile duct,
gastric lesser omental bursa and retroperitoneal lymph nodes; partial bones
were involved including the left humerus, left ribs, vertebra, sacrum, and right
ilium; and the primary gastric myeloid sarcoma identified was invasive and
metastasized.

Pathological diagnosis

Hematoxylin and eosin staining revealed the infiltration of many lymphocytes
including some atypical cells in a gastric specimen, and immunohistochemical
staining suggested the diagnosis of a myeloid sarcoma.

Treatment

The patient was treated with standard systemic idarubicin and cytarabine
chemotherapy.

Related reports

Myeloid sarcoma could occur at any site in the body. However, cases of gastric
myeloid sarcoma without acute myeloblastic leukemia are quite rare.
Experiences and lessons

The prognosis for myeloid sarcomas is difficult and related to the clinical course
of acute myeloid leukemia (AML), and the long-term prognosis for MS is poor.
Early diagnosis and appropriate treatment strategies should be performed in
patients before MS progress to AML, thus ensuring a better prognosis.
Peer-review

This is a very interesting manuscript about a rare tumor occurring in the
stomach. Its particular feature as its appearance without acute myeloblastic
leukemia makes it more interesting.
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