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Abstract
Myeloid sarcoma, also known as granulocytic sarcoma 
or chloroma is an unusual accumulation of malignant 
myeloid precursor cells in an extramedullary site, which 
disrupts the normal architecture of the involved tissue. It 
is known to occur more commonly in patients with acute 
myelogenous leukemia and less commonly in those 
with myelodysplastic syndrome and myeloproliferative 
neoplasm, such as chronic myelogenous leukemia. 
The most common sites of involvement include bone, 
skin and lymph nodes. However, rare cases have been 
reported in the gastrointestinal tract, genitourinary tract, 
or breast. Most commonly, a neoplastic extramedullary 
proliferation of myeloid precursors in a patient would 
have systemic involvement of a myeloid neoplasm, 
including in the bone marrow and peripheral blood. 
Infrequently, extramedullary disease may be the only 
site of involvement. It may also occur as a localized 
antecedent to more generalized disease or as a site 
of recurrence. Herein, we present the first case in the 
English literature of a patient presenting with an isolated 
site of myeloid sarcoma arising in the form of a colonic 
polyp which, after subsequent bone marrow biopsy, 
was found to be a harbinger of chronic myelogenous 
leukemia.
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Core tip: Myeloid sarcoma rarely presents in the gastro
intestinal tract. Rarer still, does myeloid sarcoma manifest 
in the gastrointestinal tract without systemic involvement 
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by a myeloid neoplasm. This case report documents the 
first instance in the English literature wherein an isolated 
extramedullary site of myeloid sarcoma adopting the form 
of a colonic polyp was found to be a harbinger of chronic 
myelogenous leukemia. 
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INTRODUCTION
Myeloid sarcoma (MS) is defined as an extramedullary 
tumor composed of myeloid precursors which efface the 
normal architecture of the involved tissue[1-3]. There is a 
predilection for males and the median age at diagnosis 
is 56 years[1-3]. MS occurring de novo is considered the 
equivalent of a diagnosis of acute myelogenous leukemia 
(AML)[1-3]. It may precede or coincide with AML, signify a 
relapse in AML or constitute an acute blastic transformation 
of myelodysplastic syndrome or myeloproliferative 
neoplasms, such as chronic myelogenous leukemia (CML) 
(663, 742)[1-3]. In this case report, we illustrate a novel 
presentation of this lesion, discuss its histologic appearance 
and hematopathologic workup, and review the pertinent 
literature. 

CASE REPORT
A 55-year-old man with hematochezia for an unknown 
period of time underwent colonoscopy. A polyp (< 1 cm) 
was seen in the colon, 20 cm from the anal verge, and was 
retrieved. No other endoscopic findings were identified. HE 
slides and accompanying immunostained slides from the 
colon polyp were evaluated at our institution after referral 
from the outside institution. HE sections showed polypoid 
colonic mucosa markedly expanded by an infiltrate of 
sheets of large neoplastic cells exhibiting fine chromatin, 
prominent nucleoli and moderately irregular nuclear 
contour (Figure 1). The background stroma was expanded 
by a mixed cellular infiltrate. Immunohistochemistry 
revealed that the large, immature appearing neoplastic 
cells were diffusely positive for myeloproxidase, lysozyme, 
CD43, CD15, and CD33 (Figure 2), while negative for 
B-cell markers (CD20, CD79a, Pax5), T/NK-cell markers 
(CD3, CD56, granzyme), and plasma cell marker (CD138). 
Few scattered neoplastic cells were positive for CD34 and 
CD117 (Figure 2). In addition, the neoplastic cells were 
negative for CD30, CD61 and glycophorin. The findings 
support the diagnosis of myeloid sarcoma (MS). The 
neoplastic cells were limited to the polyp with adjacent 
fragments of colonic mucosa in the biopsy showing 
unremarkable findings. During subsequent workup, the 
patient was noted to have a leukocytosis with a white 
blood cell count of 221 k/µL, Hgb 11.7 g/dL, MCV 89.1 fL, 

and platelets 366 k/µL. The bone marrow biopsy showed 
hypercellular marrow with myeloid hyperplasia (Figure 
3). There was no evidence of increased blasts (Figure 
3). Cytogenetics reported a t(9;22) translocation in the 
bone marrow. A diagnosis of chronic myeloid leukemia, 
Ph+ was rendered. A retrospective FISH analysis for 
t(9;22) performed on the colonic polyp was negative. 
Because Ph chromosome + CML with MS in the colon 
is considered equivalent to a blast crisis, the patient 
received systemic chemotherapy, with protein kinase 
inhibitors (PKIs) and Dasatinib. Repeat colonoscopies 
two and three years later showed no residual or 
recurrent disease. Follow up bone marrow biopsies 
over a five-year period demonstrated a cytogenetic and 
morphologic complete response with minimal residual 
CML by molecular analysis. A bone marrow biopsy in 
2014 showed that the number of cells carrying the 
t(9;22) translocation had risen from < 1% previously 
to 13%. The most recent bone marrow biopsy in March 
2015 was stable with the prior biopsy. The patient did 
not receive bone marrow transplantation.

DISCUSSION
MS has been referred to as chloroma because of the 
green hue imparted to the cut surface of the tumor due 
to the presence of myeloperoxidase, an enzyme present 
in granulocytic cells. MS is known to occur in patients 
with various myeloid neoplasms. It occurs predominantly 
in four clinicopathological situations: (1) as a harbinger 
of AML in the non-leukemic patient; (2) as a sign of 
impending blast crisis in CML or leukemic transformation 
in myelodysplastic disorders; (3) as an additional 
manifestation in patients with known AML; and (4) as 
an isolated event, preceding the onset in the marrow by 
months to years[4-9]. 

Our case showed an unusual presentation of hem
atochezia resulting from an isolated colonic polyp which 
subsequently revealed Ph+ CML upon workup. This 
unexpected diagnosis of MS, an AML equivalent, prompted 
the systemic chemotherapy and evaluation for potential 
bone marrow transplant as a future therapy modality. 
Recognition of MS is clinically critical for the choice of 
treatment modality. However, the majority of MS do not 
produce clinical signs and symptoms, hence the difficulty 
in making the diagnosis either clinically or histologically; it 
is most often discovered at autopsy[4]. Soft tissue, bone/
spine, skin, lymph nodes and the periosteum are the 
commonest sites of involvement. MS infrequently involves 
the gastrointestinal tract[7-12]. Neiman et al[13] reported 61 
such tumors and found gastrointestinal involvement in 
only 4 (7%) of the tumors[3]. Choi et al[7] reported 8 cases 
where the small bowel and large intestine were affected. 
It has been reported that the ileum is the most affected 
area in the intestine[14]. Isolated primary involvement of 
the colon and rectum is exceedingly rare with secondary 
extension from the peritoneum being more common[7]. 
Several reported cases of MS presented as an intraluminal 
polypoid mass, diffuse polyposis[7], or rarely, coexisting 



323 March 15, 2016|Volume 8|Issue 3|WJGO|www.wjgnet.com

with adenoma[12]. Our case is one of the few cases that 
presented as polyp in the large intestine without any other 
manifestation of a leukemic process and the first case to 
reveal Ph+ CML upon subsequent workup.

When present in the gastrointestinal tract, particularly 
in the intestine, the most common complication of 
leukemic involvement is massive hemorrhage, perforation, 
necrosis, acute or intermittent abdominal pain from partial 
to complete bowel obstruction and intussusceptions[4,15,16]. 
Nevertheless, MS of the gastrointestinal tract can be 
also an isolated manifestation in the absence of any 
hematologic disorder, thereby precluding an overt 
diagnosis of MS[4,7,9,17,18]. The diagnosis of MS can be 
challenging and confused with other malignant tumors by 

histomorphologic evaluation. The morphologic features 
of the tumors can be poorly differentiated or that of 
nondistinct hematolymphoid neoplasms with little or no 
evidence of myeloid differentiation by morphology. To that 
end, a significant proportion of tumors (47%-56%) are 
initially misdiagnosed as malignant lymphoproliferative 
disorders including Hodgkin lymphoma, lymphoblastic 
lymphoma,Burkitt’s lymphoma, large cell non-Hodgkin 
lymphomas, small round blue cell tumors (Ewing sarcoma, 
rhabdomyosarcoma, neuroblastoma, medulloblastoma), 
or poorly differentiated carcinoma[14,19]. An accurate 
diagnosis of MS is of great clinical importance in the 
ongoing management of hematologic malignancies, 
and must be distinguished from extranodal lymphoma 

Figure 1  Fragments of polypoid colonic mucosa (A) markedly expanded by a hypercellular infiltrate (B) composed of large immature-appearing neoplastic 
cells with prominent nucleoli (C) (HE stain; 4 ×, 10 ×, 40 ×).

A B C

Figure 2  Immunohistochemical studies demonstrate diffuse positivity for CD33 signifying myeloid origin (A), weak, granular CD34 staining highlighting 
immature cells (B) (strong CD34 staining highlights endothelial cells), and CD117 highlighting scattered large, immature cells (C) (immunohistochemistry; 
10 ×, 20 ×, 10 ×).

A B C

Figure 3  Bone marrow biopsy shows a hypercellular marrow (A) with myeloid hyperplasia (B) without an increased number of blasts by CD117 (C) (HE; 10 ×, 
40 ×; immunohistochemistry; 20 ×).

A B C
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and other entities aforementioned, in order to achieve 
optimal therapeutic benefit and avoid detrimental 
outcome[12,19]. If left untreated, the majority (88%) of 
MS patients progress to AML within 11 mo whereas a 
much longer disease free interval is noted in patients 
receiving upfront treatment with AML chemotherapy[12]. 
Of note, patients with isolated MS of the GI tract who are 
treated with standard induction chemotherapy appear 
to have a substantially lower probability of subsequent 
development of leukemic form of AML[7,20].

The current World Health Organization classification 
system states that MS most commonly consists of 
myeloblasts with or without maturation that partially or 
totally efface the tissue architecture in an extramedullary 
site[1]. Tumors with other hematopoietic elements 
such as erythroid precursors or megakaryocytes are 
rare and may occur in conjunction with transformation 
of myeloproliferative neoplasms[1,3]. In a significant 
proportion of cases, MS displays myelomonocytic or pure 
monoblastic phenotypes[1-3]. The common cytogenetics 
abnormalities include trisomy 8, t(8;21), inv(16), 
and rearrangement involving MLL[1]. Of note, it bears 
mentioning that extramedullary hematopoietic tumor 
(EMT) is not considered the same tumor, has a different 
prognosis, warrants different treatment strategy and is 
not covered here. 

In our patient with Ph+ CML, myeloid sarcoma in 
the colon polyp failed to demonstrate the presence of 
t(9;22) translocation by FISH analysis. There have been 
reported cases of development of clonal unrelated AML 
or myeloid sarcoma in CML patients. These patients 
usually had a prolonged history of CML with interferon 
and busulphan treatment or tyrosine kinase inhibitor 
(TKI) treatment[21,22], which was not the case with our 
patient. The possibility of a false negative result exists 
with FISH analysis. However, given the limited material, 
further confirmatory testing by cytogenetic analysis or 
molecular sequencing studies could not be performed. 

As a general rule, systemic chemotherapy is reco
mmended, given that MS has a dismal prognosis with a 
median survival of 9 mo from the time of diagnosis[23,24]. 
Because most cases of MS progress to AML, the 
majority of investigators recommend the treatment for 
AML[4,7,25]. Most of the tumors respond to chemotherapy 
or external radiation. Patients with MS should also be 
considered as high risk AML with a poor outcome and an 
early and intensive therapy according to AML protocols, 
possibly including allogenic/autologous bone marrow 
transplantation in the first remission, is strongly suggested 
in order to avoid systemic involvement which could occur 
with the use of only local surgical or radiation therapies[4,26]. 
The clinical behavior and response to therapy seem not 
to be influenced by any of the following factors: Age, 
sex, anatomical site(s) involved, de novo presentation, 
histological features, immunophenotype, cytogenetic 
findings or clinical history related to AML, myelodysplastic 
syndrome, and myeloproliferative neoplasms[1,3]. Patients 
who undergo allogenic or autologous bone marrow 

transplantation seem to have a higher probability of 
prolonged survival or cure[1,3,27]. Our patient is still 
living at the time of this report, six years from his initial 
presentation. 

In summary, MS presenting as a colonic polyp is 
infrequent. We describe an unusual presentation and 
emphasize the need to be aware of granulocytic sarcomas 
presenting in the GI tract, as they may precede or occur 
concurrently with acute myeloid leukemia, or reveal 
blastic transformation of chronic myeloproliferative 
disorders or myelodysplastic syndromes. MS can be easily 
misdiagnosed in this site, especially without a previous 
history of such disease. Indeed, experienced pathologists 
encounter difficulty with this lesion as incorrect initial 
diagnosis occurs in up to 50% of cases, most of which 
are diagnosed as high grade non-Hodgkin’s lymphoma. 
Therefore careful evaluation of morphology for evidence of 
myeloid differentiation, use of an immunohistochemistry 
panel, and high index of suspicion when confronted 
with a less differentiated neoplasm are required to avoid 
diagnostic pitfalls. Awareness and prompt recognition of 
this disease entity is of great clinical importance given 
that an early start of anti-leukemic therapy could lead 
to a longer survival for these patients. The prognosis is 
in general poor and comparable to that of other acute 
leukemias[4].

COMMENTS
Case characteristics
A 55-year-old man with no significant medical history presented with 
hematochezia.

Clinical diagnosis
Colonoscopy revealed a subcentimeter colon polyp located 20 cm from the anal 
verge.

Differential diagnosis
Hyperplastic polyp, adenomatous polyp, malignant polyp.

Laboratory diagnosis
White blood cell count was elevated (221 k/µL).

Pathological diagnosis
Myeloid sarcoma forming a colon polyp with subsequent cytogenetic studies of 
a bone marrow biopsy revealing chronic myelogenous leukemia (CML).

Treatment
The patient received systemic chemotherapy including protein kinase inhibitors 
and a tyrosine inhibitor, Dasatinib.

Related reports
There are infrequent reports of isolated primary involvement of the colon and 
rectum by myeloid sarcoma. This case is one of a few documented instances 
of myeloid sarcoma presenting as a colon polyp without any manifestations of a 
leukemic process and the first to reveal Ph+ CML upon subsequent workup.

Term explanation
Myeloid sarcoma is an extramedullary tumor composed of myeloid blasts with 
or without maturation which effaces the normal architecture of the involved 
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tissue.

Experiences and lessons
This case report serves to illustrate a unique manifestation of myeloid sarcoma. 
CML with myeloid sarcoma is considered equivalent to a blast crisis, and should 
be treated accordingly.

Peer-review
The paper is well-written. This is an interesting case. 
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