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Multiple Jejunal Myeloid Sarcomas Presenting with Intestinal Obstruction
in @ Non-leukemic Patient: A Case Report with Ultrastructural
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Observations

Myeloid sarcoma is a rare extramedullary myeloid tumor, which is frequently misdiagnosed when
no evidence of leukemia is initially observed. Here, we report on a peculiar case of a 49-year-old
man afflicted with multiple masses in the jejunum, the superior mesentery, and the serosa of the
transverse colon, without leukemic manifestation. The tumor was composed of undifferentiated
small round cells containing eosinophilic cytoplasm, which were negative for myeloperoxidase,
nonspecific esterase, lysozyme, terminal deoxynucleotidyl transferase, leukocyte common anti-
gen, CD3, CD4, CD15, CD20, CD30, CD43, CD56, CD68/PG-M1, CD79a, human melanoma
black-45, c-kit, and CD34 with positivity only for CD68/KP1, CD99, and vimentin. Under electron
microscopy, those cells had abundant membrane-bound cytoplasmic granules that measured
200 to 300 nm in diameter, which were consistent with granulocytic azurophilic granules. The tu-
mor was finally diagnosed as a myeloid sarcoma. The presence of non-leukemic myeloid sarco-
mas showing immunonegativity for conventional myeloid-leukemic markers necessitated a diag-
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The World Health Organization defines myeloid sarcoma as
a tumor of myeloblasts or immature to maturing myeloid cells
involving an extramedullary anatomic site.! The neoplasm is
also known by various names such as granulocytic sarcoma,
chloroma, monocytic sarcoma, extramedullary myeloid cell tu-
mor, and myeloblastoma. Myeloid sarcomas can occur in any
site of the body. Most gastrointestinal myeloid sarcomas occur
in the small intestine, mainly in the ileum. Only a few case re-
ports have documented synchronous myeloid sarcomas involv-
ing multiple portions of the small intestine.”* Under light mi-
croscopy, myeloid sarcomas are frequently mistaken as other
undifferentiated high grade tumors, and up to 56% of these tu-
mors are initially misinterpreted as malignant lymphoma, Ew-
ing’s sarcoma/primitive neuroectodermal tumor (PNET), rhab-
domyosarcoma, medulloblastoma, or neuroblastoma.’ A confir-
matory diagnosis is necessary using ancillary methods including

© 2012 The Korean Society of Pathologists/The Korean Society for Cytopathology

This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/
590 by-nc/3.0) which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.

nosis by ultrastructural observation.
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immunohistochemistry, especially for those cases in which a
previous diagnosis of leukemia or myelodysplastic syndrome
has not been made.®

We herein present a very rare case of multiple jejunal non-
leukemic myeloid sarcomas that presented as an intestinal ob-
struction and were confirmatively diagnosed by electron micro-
scopic identification of granulocytic granules.

CASE REPORT

A 49-year-old man presented with recurrent central colicky
abdominal pain, which had commenced 2 weeks earlier. Ab-
dominopelvic computed tomography (CT) showed a mass-like
lesion at the left upper abdominal region (Fig. 1A). Segmental
resection of the jejunum 30 cm below the Treitz ligament was
performed. Intraoperatively, the obstructed portion was con-

pISSN 1738-1843
elSSN 2092-8920



©

Multiple Jejunal Myeloid Sarcomas ¢ 591

C) ®

Fig. 1. (A) Abdominopelvic computed tomography reveals multifocal enhancing concentric wall thickening (arrow) with a skipped lesion in
the jejunal loop. (B) A gross picture of the bisected jejunal segment reveals two separate encircling masses. (C) Primitive, undifferentiated,
round-shaped tumor cells infiltrate the bowel wall. The inset indicates plump eosinophilic granular cytoplasm. (D, E) The tumor cells are cyto-

plasmically stained with CD68/KP1 (D) and CD99 (E).

glomerated and adhered to other segments of the distal small
intestine. The mass-like portion demonstrated thick adhesion
to the transverse colon and superior mesentery.

The resected segment measured 106 cm in length. The cut
surface revealed two portions of circumferential stricture by two
separate ulceroinfiltrating masses. The masses measured 15x 10
cm and 12x10 cm each. The masses were separated from each
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other by 21 cm. Grossly, the masses showed transmural involve-
ment and had invaded through the proper muscle layer of the
adhered segment of the jejunum. The cut surface had a brown-
colored homogeneous and fish-fleshy appearance (Fig. 1B). The
mucosal surfaces of the masses were coated by necrotic exudates.
Histologically, each tumor was diffusely infiltrated by round
small to moderately sized cells containing eosinophilic granular
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cytoplasm (Fig. 1C). The tumor cells were irregularly shaped
with angulated nuclei, irregular nuclear contours, and fine chro-
matin. Immunohistochemically, the tumor cells were cytoplas-
mically stained with CD68 (1:100, KP1, Lab Vision Co., Che-
shire, UK) (Fig. 1D), CD99 (prediluted, 12E7, Dako, Glostrup,
Denmark) (Fig. 1E) and vimentin (prediluted, V9, Dako). The
cells produced negative results for myeloperoxidase (MPO), to-
luidine blue, lysozyme, terminal deoxynucleotidyl transferase
(TdT), nonspecific esterase, leukocyte common antigen (predi-
luted, Dako), CD3 (prediluted, polyclonal, Dako), CD4 (4B12,
prediluted, Dako), CD15 (1:50, Carb-3, Dako), CD20 (predi-
luted, polyclonal, 126, Dako), CD30 (prediluted, Ber-H2, Dako),
CD43 (prediluted, Dako), CD56 (1:100, 123C2, Dako), CD68
(1:50, PG-M1, Dako), CD79a (1:50, JCB117, Dako), human
melanoma black-45 (prediluted, HMB-45, Dako), CD117 (pre-
diluted, c-kit, Dako), and CD34 (prediluted, QBEnd 10, Dako).
To exclude the remote possibility of a gastrointestinal stromal
tumor (GIST), platelet-derived growth factor receptor-alpha
(PDGFRA) and ¢-kir mutation studies were performed using
polymerase chain reaction sequencing. No PDGFRA or ¢-kit
mutations were observed.

Upon examination of their ultrastructure, the ovoid-shaped
tumor cells possessed peripherally condensed chromatin with
occasional involuted configurations (Fig. 2A, B). The tumor
cells were packed with abundant intracytoplasmic membrane-
bound granules that measured from 200 to 300 nm in diame-
ter. The rectangular inclusions revealed a fine lamellar substruc-
ture, and the periodicity of the filamentous striations was about
10 nm (Fig. 2C, D). The peripheral blood smears failed to dem-
onstrate any abnormal hematopoietic cells or blasts. Myeloid
sarcoma was diagnosed. A bone marrow study was not petform-
ed due to the patient’s request. After the operation, a chest CT
showed a 7 cm heterogeneous enhancing cavitary mass within
low density in the right upper lobe. At that time, two enhanc-
ing small nodules were found at the liver. After 7 months, the
size of the masses of the lung and liver had enlarged slightly.
The peripheral blood smears indicated that no abnormal my-
eloid cells or blasts remained. Biopsies were not taken from
these organs. The patient experienced severe recurrent hemop-
tysis. His condition continued to decline and then he died. An
autopsy was not performed.

DISCUSSION

Non-leukemic myeloid sarcoma can manifest initially as an
isolated intestinal mass, and chemotherapy is the treatment of
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Fig. 2. (A) Low power view shows the closely apposed ovoid-shap-
ed cells containing voluminous granular cytoplasm and nuclei of
heterochromatin. Note the slightly indented nuclei with marginally
condensed chromatin (x 1,500). (B) The cytoplasm of the ovoid-
shaped cells is filled with abundant cytoplasmic granules (x 6,000).
The inset indicates the membrane-bound granules of variable sizes
(x15,000). (C, D) A high power examination indicates the mem-
brane-bound primary azurophilic granules measuring 220 nmin di-
ameter (C, x20,000) and rectangular cytoplasmic inclusions (D,
% 20,000).
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choice. Surgery is indicated only if there are complications such
as bowel obstruction, bleeding, or perforation.” Because of fre-
quent misdiagnosis as other undifferentiated high grade tu-
mors, an accurate diagnosis may be made only after acute my-
eloid leukemia (AML) has developed (mean, 9 months).* There-
fore, an early and accurate diagnosis will enable proper treat-
ment, which has the potential to be successful despite the ag-
gressive clinical course that is typical of myeloid sarcomas. Mi-
croscopically, a dense infiltrate of relatively small, undifferenti-
ated high grade tumor cells showing an unfamiliar histology
and uncertain origin are the first presentation of a hematologic
malignancy.” The diagnosis can be challenging to pathologists
when there is a non-leukemic phase or in the absence of a known
hematological disorder. From light microscopic morphology,
the differential diagnoses of myeloid sarcoma include a GIST,
malignant lymphoma, melanoma, and an undifferentiated tu-
mor such as Ewing’s sarcoma/PNET. Once the possibility of a
myeloid sarcoma is considered, immunohistochemistry can reli-
ably make this distinction in nearly all cases. Immunohisto-
chemical panels for myeloid markers such as MPO, lysozyme, c-
kit, CD43, and CD6S/KP1 are all sensitive and helpful, althou-
gh markers for CD43, CD68, and c-kit are nonspecific, particu-
larly CD43.>'!'" Among them, CD68/KP1 is a good marker
and even appears more sensitive than MPO for granulocytic
precursors, while CD68/PG-M1 is more sensitive in monocytic
differentiation.!"' CD30 and CD56 are seldom recorded in my-
eloid sarcoma cases.”” Our case showed negativity for conven-
tional immunohistochemical markers such as chloroacetate es-
terase, MPO, and lysozyme, and showed positivity only for
CD68/KP1 and CD99. These results had the potential to be
misdiagnosed as Ewing’s sarcoma/PNET because CD99 is a
transmembrane glycoprotein p30/32™<, a product of the MIC2
gene, and is positive in Ewing’s sarcoma/PNET and lympho-
blastic lymphoma.'* However, CD99 has also been expressed by
monocytes, B cells, and granulocyte-lineage cells such as those
from myeloid sarcoma, lymphoblastic lymphoma, or TdT-posi-
tive AML.” Immunoreactivity for CD99 has been reported in
more than 50% of the myeloid sarcomas, which is in line with
its not infrequent expression in hematopoietic tumors.''"'* TdT
is expressed in approximately 90% of acute lymphoblastic lym-
phoma cases, which represents a small subset of AML cases. If
the disease develops in the gastrointestinal tract, differential di-
agnoses of GIST and gastrointestinal lymphoma should be con-
sidered. Although immunopositivity for c-kit and CD34 are
important diagnostic markers, shared features exist between
GIST and myeloid sarcoma.'® In confusing cases showing nega-
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tivity for a myeloid marker including MPO, a mutation analy-
sis for PDGFR and ¢-#it, coupled with electron microscopic in-
vestigation, may be required.

In the present case, the presence of membrane-bound cyto-
plasmic granules in the ultrastructural analysis offered a diag-
nostic clue. Differential diagnoses from the various types of se-
cretory granules included membrane-bound granulocytic gran-
ules, dense-core granules, zymogen granules, mucin granules,
Birbeck granules, melanosomes, surfactant granules, laminated
granules of the mast cells, lipofuscin granules, and Weibel-Pal-
ade bodies."” Lipofuscin granules are aggregates of osmiophilic
granules and appear as an electron-dense layer. Although there
have been rare reports of granular variants of some tumors such
as mammary lobular carcinoma, which may contain such cyto-
plasmic granules, granules are not commonly found even in the
myeloid metaplasia of tumors such as those secondary to carci-
noma, leukoerythroblastosis, or tuberculosis.'® Investigation of
the nuclear morphology of the tumors cells is helpful for distin-
guishing their differentiation and maturation. As granulocytes
mature, their nuclei become flattened, indented, and then lobu-
lated.”” Cytoplasmic granules appear and then lose cytoplasmic
basophilia. Ultrastructural changes of the granule content, with
observed loss of electron density, indicates secretory activity. Gi-
ant granules up to 3 pm that are commonly observed in diseases
such as Chediak-Higashi syndrome are of rare occurrence in
myeloid sarcoma.” Identification of the cytoplasmic granules
offered a diagnostic clue in the present case.

In conclusion, the application of a screening panel for high
grade undifferentiated tumors should be broad in order to avoid
a diagnostic misinterpretation due to occasionally aberrant or
unexpected antigen expression. Even in cases of negative clini-
cal results and unusual immunohistochemical observations, a
high index of suspicion is required to avoid overlooking the di-
agnostic findings, and in these cases, the use of electron micro-
scopic examination is vital for the diagnosis of myeloid sarcomas.
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