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Abstract

Myeloid sarcoma (MS) is an extra-medullary solid tumor consisting
of myeloid blasts or immature myeloid cells. MS is usually associat-
ed with acute myeloid leukemia (AML) and other myeloproliferative
neoplasms or myelodysplastic disorders. Isolated MS is a rare clinical
entity, and the small bowel is a rare phenomenon for the occurrence
of MS. A 30-year-old African American female patient with a past
medical history of asthma presented with acute abdominal pain and
vomiting for 3 days. Imaging revealed small bowel obstruction with
a transition point at a suspicious mass in the distal ileum mimicking
carcinoid tumors. She underwent an uneventful laparoscopic resection
of this mass with primary bowel anastomosis. Histopathology of the
resected mass revealed immature myeloid cells that stained positive
for myeloperoxidase and CD34/CD117, in keeping with a small bowel
MS. A bone marrow examination was negative for concurrent AML.
Cytogenetic analysis revealed MYH11/CBFB fusion and an inversion
16 chromosomal aberration which are rarely associated with myeloid
disorders. The patient was commenced on systemic chemotherapy to
achieve remission and prevent progression to AML. The literature is
reviewed, and all cases of small bowel MS are presented in this report.
Non-leukemic small bowel MS is an exceptional presentation. We de-
scribed a case of isolated enteric MS, which was associated with a rare
MYH11/CBFB fusion and inversion 16 chromosomal aberration. The
diagnosis of small bowel MS can be extremely challenging due to the
rarity of the disease and non-specific nature of clinical and radiological
features. A histopathological examination with immunohistochemistry
staining is imperative to establish an accurate diagnosis. Isolated small
bowel MS deserves special attention as it warrants systemic chemo-
therapy to prevent transformation into AML.
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Introduction

Myeloid sarcoma (MS), also known as granulocytic sarcoma,
chloroma, and myeloblastoma, is an extra-medullary solid tu-
mor consisting of myeloid blasts originating from one or more
lineages [1-3]. MS is usually associated with acute myeloid
leukemia (AML) and other myelodysplastic disorders [1-3].
Isolated or non-leukemic MS is a rare clinical entity [1-5], and
it tends to occur in the subperiosteal bones, skin, and lymphoid
organs [4, 5]. The small bowel is an unusual site for the occur-
rence of MS [6-9].

Herein, we describe a rare case of primary enteric MS,
which presented clinically as acute small bowel obstruction
in a young female patient. The radiological appearances of
the obstructing distal ileal mass simulated carcinoid tumors
on imaging. The diagnosis was established by histopatho-
logical examination and immunohistochemistry staining of
the resected mass. The patient was commenced on systemic
AML-type chemotherapy to achieve remission. The current
literature is reviewed, and all reported cases of small bowel
MS in the English medical literature are presented in this
report.

Case Report

A 32-year-old African American female patient presented to
our hospital with acute lower abdominal pain and non-bilious
vomiting that started 3 days prior to her presentation. The pain
was in the suprapubic area and radiated up to right lower quad-
rant. Review of systems was pertinently negative for abnormal
bowel movements and B-symptoms including fever, chills, and
rash. Her pain did not improve despite oral and intravenous an-
algesics. Past medical history is significant for well-controlled
asthma on as needed albuterol inhaler and montelukast. She has
no surgical history and no allergies. She does not smoke or use
illicit drugs. On physical examination, the patient appeared in
moderate distress however vitally stable with a blood pressure
of 113/72 mm Hg, and a heart rate of 72 beats per minute. Ab-
dominal examination was notable for generalized abdominal
tenderness in epigastric and umbilical area along with the right
lumbar region. The rest of the examination was essentially unre-
markable. Complete blood count was normal. Electrolytes, renal
function, and liver functions were normal. Urinalysis was unre-
markable. Urine pregnancy test was negative.

A computer tomography (CT) of the abdomen demon-
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Figure 1. Axial (a) and coronal (b) images of CT of abdomen revealing mildly dilated small bowel loops with a transition point to
the right of the midline (red arrow in a) in an area of a spiculated mass in the distal ileum simulating carcinoid tumors (red stars

in a and b). CT: computed tomography.

strated a small bowel obstruction with dilated small loops of
bowel with a transition point on the right of the mid-abdominal
region at a spiculated mass arising in the distal ileum, measur-
ing about 4.0 x 3.9 x 4.4 cm, along with mild fat stranding and
local inflammatory changes, simulating small bowel carcinoid
tumors (Fig. la, b). Patient was admitted for small bowel ob-
struction along with intractable pain and was urgently taken
for an exploratory laparoscopy. A 3 x 3 cm mass was visual-
ized in the distal ileum adhering to the associated mesentery,
with an edematous and puckered look. The mass was resected
with primary bowel anastomosis, and the postoperative course
was uneventful.

Histopathological examination of the resected mass re-
vealed a transmural bowel wall infiltration with a dense popu-
lation of polymorphous medium and large-sized immature my-
eloid cells with scant eosinophilic cytoplasm (Fig. 2a-c) that

stained positive for myeloperoxidase and CD34/CD117 stains,
consistent with a small bowel MS (Fig. 3a, b). A bone mar-
row biopsy was performed to rule out concurrent AML, which
revealed normocellular with intact tri-lineage hematopoie-
sis, without evidence of acute myeloid or myeloproliferative
disorders. Cytogenetics studies with fluorescence in situ hy-
bridization (FISH) revealed that approximately 80% of nuclei
had MYH11/CBFB fusion and an inv(16) chromosomal ab-
erration. Staging imaging with positron emission tomography
with 18-fluorodeoxyglucose imaging (PET-FDG) revealed no
evidence for local, regional, and distant metastasis and patient
was referred to oncology department.

Patient was commended on systemic chemotherapy to
achieve remission and prevent progression into AML, and
she was considered for bone marrow transplantation (BMT) if
complete remission is achieved.

Figure 2. Hematoxylin and eosin-stained sections of the small bowel mass. (a) Diffuse transmural infiltration with a dense popula-
tion of polymorphous medium and large-sized immature cells with scant eosinophilic cytoplasm (x 2). (b, ¢) Immature neoplastic
cells with rounded hyperchromatic nuclei and scattered eosinophils (x 200).
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Figure 3. Immunohistochemistry staining of myeloid cells (x 200). Positive staining with myeloperoxidase (a) and CD34 (b).

Discussion

Isolated MS is a rare clinical entity, wherein only 1.4-9.0%
of all patients with AML are reported to develop MS [1, 2].
MS can present variably in relation to leukemia and myelod-
ysplastic disorders: 1) MS concurrent with leukemia; 2) MS as
a harbinger of leukemia; 3) MS concurrent with other myelo-
dysplastic syndromes; and 4) isolated MS in a patient with no
leukemia or myelodysplasia [7-9]. MS can represent an initial
manifestation of an associated AML but may also be a culprit
of AML relapse or recurrence [8]. The most reported sites of
the occurrence of MS are subperiosteal bone, skin, and lymph
nodes [4, 5]. MS in the small bowel is quite uncommon; only
6.5% of MS cases have been found to occur in the gut [9].
Therefore, isolated MS of the small bowel in our non-leukemic
patient represents an oncological rarity [10-12].

As per our review of the available English medical lit-
erature, we identified a total of 26 cases of small bowel MS
[1-26]. These reviewed cases all involved MS specifically in
the small bowel. Table 1 summarizes the demographic char-
acteristic of reported cases, clinical presentation, anatomical
site and regional disease extent, association with AML, and
the management offered for each patient with the outcome at
the time of publication of these reports. The male to female
ratio was 2:1, and the age ranged considerably from 13 to 65
years. Abdominal pain, vomiting, and constipation were the
chief presenting complaints. Interestingly, one patient pre-
sented primarily with bloody diarrhea due to ulcerative ileal
lesions [17]. Duration of symptoms varied widely from a few
days (as in our patient) to several months [7, 21]. The distal
ileum was the most involved site (> 40% of reported cases),
and this finding may be attributable to abundance of Peyer’s
patches in the distal ileum [23]. Six patients had concurrent
AML [3, 4,7, 17, 21, 25], and leukemic status was unspeci-
fied in two patients.

Imaging features included focal bowel wall thicken-
ing, polypoidal mass with intraluminal or exophytic parts
or both [2]. The lesions are usually unifocal, but multifocal
involvement was also reported [8]. Additionally, two cases
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masqueraded radiologically as small bowel intussusception
[3, 11]. Extensive omental and mesenteric infiltration with
regional lymphadenopathy was a common finding as well [8,
15, 16, 19, 20, 25]. Nevertheless, these imaging appearances
are rather non-specific, and MS can almost be indistinguish-
able on imaging from small bowel non-Hodgkin lymphomas,
small round-cell tumors such as neuroendocrine tumors and
carcinoid tumors (as in our case), and small bowel metastatic
cancers [13].

Histopathological examination with immunohistochem-
istry is the gold standard to establish MS diagnosis and ex-
clude other differentials [3, 4]. Pathological findings of MS
may simulate a range of benign and neoplastic tumors in-
cluding gastrointestinal stromal tumors (GISTs), malignant
lymphoma, melanoma, and undifferentiated tumors such as
Ewing’s sarcoma [24]. Immunohistochemical panel for my-
eloid markers, like MPO, CD34/CD 117, and CD68 stains,
should help in further differentiation [24]. Cytogenetic analy-
sis demonstrated an inv(16) chromosomal anomaly, which is
rarely associated with MS and actually tends to present in
AML; there were three cases in our review of enteric MS
cases that were associated with this inversion [3, 25, 26].
However, in contrast to the first two cases [3, 25], our case
and a similar one [26] describe an inv(16) aberration in a
non-leukemic patient with small bowel MS, which represents
an even rarer combination. Furthermore, CBFB/MYH11 fu-
sion detected in our patient has been shown to demonstrate
a predilection for an abdominal location of MS [16, 25, 26].
While the latter fusion has a favorable prognosis in AML,
the prognostic significance in MS is less well-defined [27],
and further studies are warranted to evaluate for its potential
prognostic value in MS population.

Most enteric MS patients underwent surgical resection
as they chiefly presented with bowel obstruction, in keeping
with our case. The majority of patients were offered AML-type
chemotherapy and they achieved complete remission. One
patient opted for active surveillance of AML [18]. Another
one developed relapsing small bowel MS and AML within 3
months of the original MS diagnosis, after initially declining
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