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Abstract:

Myeloid sarcoma is a rare extramedullary tumor of immature myeloid cells that is often associated with
acute myeloid leukemia (AML). We herein report an 81-year-old man who presented with intestinal obstruc-
tion due to myeloid sarcoma of the small intestine. Diagnostic challenges were overcome using double-
balloon enteroscopy and a biopsy, which confirmed the diagnosis of myeloid sarcoma. The patient subse-
quently developed AML but responded well to chemotherapy. This case underscores the importance of con-
sidering myeloid sarcoma in the differential diagnosis of small-bowel tumors. Highlighting the significance of
a histological analysis, even in patients presenting with small bowel obstruction, the early diagnosis and treat-
ment are crucial for improving outcomes, particularly in patients without a history of hematologic malignan-

cies.
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Introduction

Myeloid sarcoma, also known as granulocytic sarcoma or
chloroma, is a rare extramedullary manifestation of acute
myeloid leukemia (AML) and other myeloproliferative dis-
orders, characterized by the proliferation of immature
myeloid cells outside the bone marrow (1-5). It can be pre-
sent at various anatomical sites, most commonly the skin,
lymph nodes, and soft tissues. However, it can also affect
the gastrointestinal tract, bones, and central nervous system.
Myeloid sarcoma is reported in approximately 3-9% of pa-
tients with AML; it may occur concomitantly with AML,
precede AML, or present as an isolated lesion without bone
marrow involvement (6, 7).

We herein report a case of myeloid sarcoma with small-
bowel infiltration, detailing its clinical presentation and diag-
nostic challenges. This case underscores the importance of
considering myeloid sarcoma in the differential diagnosis of
small-bowel tumors in patients without a history of hemato-
logical malignancies.

Case Report

An 8l-year-old Japanese man presented to his primary
care physician with abdominal distension and constipation
that had persisted for three months. He did not exhibit
symptoms suggestive of AML, such as fatigue due to ane-
mia, palpitations, shortness of breath, infection-related signs,
such as a fever due to a decreased immune function, or
bleeding symptoms associated with thrombocytopenia. The
patient was diagnosed with small intestinal obstruction, and
a nasointestinal tube was inserted. Subsequently, he was
transferred to our hospital for a further evaluation.

The patient had no history of hematological disease or
medication use. The family history was negative for any
blood disorders. Blood tests at the time of transfer revealed
anemia with a red blood cell count of 4.00x10%uL, hemo-
globin level of 12.8 g/dL, and hematocrit value of 20.8%.
The white blood cell count was 5,520/uL, with normal pro-
portions of neutrophils (50.1%), lymphocytes (40.0%),
monocytes (8.4%), eosinophils (1.4%) and basophils (0.2%).
No atypical myeloid or lymphoid cells were observed in the
peripheral blood. The patient exhibited hypoproteinemia,
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Figure 1.

Radiology images. Abdominal CT shows increased density of the greater omentum fat (A,

arrows). Positron emission tomography-CT demonstrates a marked tracer uptake in the small intes-
tine and mesenteric lesions, suggesting disease infiltration (B, arrows). CT: computed tomography

with a total protein level of 5.8 g/dL and an albumin level
of 2.8 g/dL. Elevated levels of alkaline phosphatase [361 U/
L (reference range: 106-322 U/L)], lactate dehydrogenase
[343 U/L (124-222 U/L), creatinine (1.27 mg/dL), amylase
(164 U/L (44-132 U/L)], C-reactive protein (2.51 mg/dL),
beta-2 microglobulin (7.17 mg/L), and soluble interleukin-2
receptor (1,908 U/mL) were also noted.

Computed tomography (CT) revealed thickening of the
small intestinal wall, multiple mesenteric lymphadenopa-
thies, and an increased density of the greater omentum fat
(Fig. 1A). Positron emission tomography-CT revealed a
marked tracer accumulation in the small intestine and mes-
enteric lesions, indicating spread of the disease within the
abdominal cavity (Fig. 1B, arrows). Lymphadenopathy with
the uptake of tracer was observed in the mediastinal, hilar,
parasternal, and right supraclavicular brain regions.

Video capsule endoscopy was not performed because of
small intestinal obstruction; therefore, we performed peroral
double-balloon enteroscopy. A contrast study using double-
balloon enteroscopy revealed luminal narrowing of the ileum
(Fig. 2A, arrow) and a circumferential ulcerative tumor with
a granular surface as the cause of the intestinal obstruction
(Fig. 2B-D). The endoscope could not pass through the
stricture, which was thought to be tumor-related. Multiple
elevated lesions were observed in the duodenum, jejunum,
and ileum (Fig. 2E). An endoscopic biopsy revealed neo-
plastic cells with dispersed chromatin and high nuclear-to-
cytoplasmic ratio (Fig. 3A, B). The cells were positive for
myeloperoxidase (Fig. 3C).

Although no atypical cells were observed in the periph-
eral blood on admission, myeloblasts were detected in 6%
of the peripheral blood samples on day 4 of hospitalization.
A bone marrow examination showed that 30-40% of the
cells were blasts, characterized by a relatively large size,
high nucleus-to-cytoplasm ratio, and basophilic cytoplasm
with occasional vacuoles. Scatter eosinophils with basophilic
granules were also observed. No dysplastic changes were
observed in the background cells. A flow cytometric analysis
revealed that blasts were positive for CD33, CD34, and
HLA-DR. A chromosomal analysis revealed inv(16)(p13.1q

22). These findings led to a diagnosis of acute myelomono-
cytic leukemia with eosinophilia. The intestinal lesions were
identified as myeloid sarcomas.

The patient responded to induction chemotherapy for
AML and later achieved molecular remission.

Discussion

Myeloid sarcoma is a rare extramedullary manifestation of
AML and other myeloproliferative disorders that can present
at various anatomical sites. Although myeloid sarcomas
within the gastrointestinal tract are relatively rare, the small
intestine is considered the most common site of occur-
rence (8-10). According to a review of myeloid sarcoma
cases involving the gastrointestinal system, the small intes-
tine accounts for approximately 78% (11/14) of cases (11).
Further studies have confirmed that the small intestine is the
most frequent site of occurrence of myeloid sarcoma within
the intestinal tract, with the ileum being the most commonly
affected part, accounting for approximately 65% of
cases (12). However, the absolute incidence of myeloid sar-
coma is low, and its proportion among small intestinal tu-
mors remains unknown.

A PubMed search using the keywords ‘myeloid sarcoma’
identified five reported cases in which
balloon-assisted enteroscopy was employed to examine
small-intestinal lesions of myeloid sarcoma (13-17). Table
summarizes the six cases, including the present case. Among
these, five were men and one was a woman, with ages rang-
ing from 33 to 81 years old. Although the specific location
of the small intestinal lesion was not detailed in one case,

and ‘balloon’

three cases involved the ileum, and one involved the jeju-
num. In one case, balloon-assisted enteroscopy could not de-
tect small intestinal lesions, whereas in another case, it re-
vealed multiple shallow ulcers with irregular margins. In
contrast, in four cases, including the present case, myeloid
sarcoma appeared as a mass lesion with a granular surface
attributed to enlarged villi. Despite the limited number of re-
ports that pose challenges to generalization, findings from
previous and current cases suggest that the typical endo-
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Figure 2. Endoscopy examination images. A contrast study using double-balloon enteroscopy
shows luminal narrowing in the ileum (A, arrow). Double-balloon enteroscopy reveals a circumferen-
tial ulcerative tumor with a granular surface in the ileum (B, white light; C, after indigo carmine
spraying). Ulcers are noted on the tumor (D). Multiple elevated lesions are observed, consistent with
disseminated myeloid sarcoma (E).

Figure 3. Histopathological findings of endoscopic biopsy specimens from the small intestine. Neo-
plastic cells diffusely infiltrate the small intestinal mucosa [A, Hematoxylin and Eosin (H&E) stain-
ing, scale bar=400 pm]. High-power view showing neoplastic cells with dispersed chromatin and a
high nuclear-to-cytoplasmic ratio (B, H&E staining, scale bar=200 um). Immunohistochemical stain-
ing shows positivity for myeloperoxidase, confirming the diagnosis of myeloid sarcoma (C, scale
bar=200 pm).
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Table.
Myeloid Sarcoma.

Reported Cases in which Balloon-assisted Enteroscopy was Employed to Examine Small Intestinal Lesions of

Reference no.  Year Age  Sex Involved organ(s) Observations of double-balloon enteroscopy

13 2013 56 M Jejunum A tumorous lesion with swollen villi of different sizes
14 2014 50 M Ileum Diffuse thickening with swollen villi of different sizes
15 2020 51 M Not specified Multiple tumors with red and swollen villi

16 2022 40 M Tleum Multiple shallow ulcers with irregular margins

17 2024 33 F Ileum Not detected

Present case - 81 M  Duodenum, jejunum, and ileum  Tumors with a granular surface, with or without ulceration

scopic appearance of small-intestinal myeloid sarcoma is a
single or multiple tumor with a granular surface due to vil-
lous enlargement. Small intestinal lesions with this appear-
ance may include subepithelial proliferative neoplastic dis-
eases, such as lymphoma and neuroendocrine tumors, or
subepithelial deposition diseases, such as amyloidosis.
Therefore, a histopathological evaluation through a biopsy is
essential for a definitive diagnosis, underscoring the impor-
tance of a balloon-assisted endoscopic evaluation and a bi-
opsy for an accurate diagnosis.

Causes of mechanical intestinal obstruction include tu-
mors, foreign bodies, postoperative adhesions, intussuscep-
tion, volvulus, and hernias. Previous studies have demon-
strated that balloon-assisted enteroscopy is effective for di-
agnosing intestinal obstruction (18-21). Although surgical in-
tervention is often required, obtaining an accurate preopera-
tive diagnosis enables the selection of the most appropriate
surgical procedure.

In our case, myeloid sarcoma lesions in the small intes-
tine appeared before leukemic cells were detected in the pe-
ripheral blood. This observation underscores the fact that
myeloid sarcomas generally pose a risk for progression to
AML. If left untreated, they are reported to progress to
AML within an average of 10-12 months (2, 22, 23). Sev-
eral studies have suggested that patients with myeloid sarco-
mas may have better treatment outcomes than those with
AML when treated with AML-type therapy (24). In a study
by Tsimberidou et al., the event-free and overall survival
rates in patients with myeloid sarcoma were superior to
those of matched patients with AML (25). This higher treat-
ment responsiveness in myeloid sarcoma could be attributed
to the relatively lower tumor burden and absence of sys-
temic leukemic involvement at the time of the diagnosis.
Therefore, recognizing myeloid sarcoma as a distinct clinical
entity and its early diagnosis are crucial for optimizing pa-
tient outcomes. Accurate differentiation between this disease
and other forms of gastrointestinal malignancies is vital, as
it directly influences the treatment strategy and prognosis.

Myeloid sarcoma of the small intestine is a rare but clini-
cally significant entity that presents unique diagnostic and
therapeutic challenges. The early and accurate diagnosis of
myeloid sarcoma is crucial, given its favorable response to
AML-type chemotherapy compared to AML itself. This case
emphasizes the importance of a histological analysis even in
patients presenting with small bowel obstruction. Clinicians

should consider myeloid sarcoma in the differential diagno-
sis of small-bowel tumors with a granular surface due to vil-
lous enlargement, even in patients without a history of he-
matologic malignancies, to ensure timely and appropriate
management.
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