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Introduction

Myeloid sarcoma is a rare malignant condition that 
is defined by an extramedullary collection of immature 
myeloid cells. It occurs in 3% to 8% of acute myeloid 
leukemia (AML) patients and occur in any part of the 
body.1) Its most common sites are the periosteum, bones, 
soft tissues, skin, and lymph nodes.2) Approximately 
16% of myeloid sarcomas occur in the head and neck ; 
nevertheless, reports of myeloid sarcomas in the tem-
poral bone are few.1,3)

Typically, the clinical presentation of myeloid sar-
coma is secondary to the mass effect in regions exhib-
iting non-specific symptoms such as ear-fullness and 
otalgia. When associated with the temporal bone, my-

eloid sarcoma can cause otalgia, conductive hearing 
loss, bone destruction in nearby tissue, and retroauric-
ular swelling leading to otomastoiditis.4) There is no 
established treatment protocol for myeloid sarcoma; 
however, early and aggressive induction of chemo-
therapy followed by radiotherapy offers the best sur-
vival outcome. Long-term prognosis remains dismal; 
therefore, prompt recognition and timely treatment of 
myeloid sarcoma are critical.5,6) Herein, we describe a 
rare otologic case of relapsed AML presenting as my-
eloid sarcoma of the temporal bone. 

Case Report 

A 22-year-old man with a history of AML (subtype 
M4 with the 8 : 21 translocation) presented with ear 
fullness, swelling of the retroauricular area, and sud-
den onset of right-sided facial paralysis 2 days earli-
er. He had previously received induction chemothera-
py and 3 cycles of consolidation chemotherapy. After 
achieving complete remission 5 months before pre-
sentation, he had undergone peripheral blood stem cell 
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transplantion. Additionally, after the second cycle of 
chemotherapy, he had been treated with antibiotics for 
otitis media of the left ear, and ear dressing had been 
applied. Physical examination revealed facial nerve 
palsy on the right side of his face (House-Brackmann 
grade 3/6). Significant narrowing of the right external 
auditory canal that obscured the eardrum and purulent 
otorrhea were observed via otoscopy (Fig. 1A). The 
findings for the left external auditory canal and tym-
panic membrane were non-specific (Fig. 1B). Subse-

quent computed tomography (CT) revealed opacifica-
tion, although the structures in the mastoid antrum and 
the mastoid air cells were relatively intact on both sides 
(Fig. 2A). However the right cortical bone near the au-
ditory canal was partially eroded. In addition, a well-
demarcated, homogenously enhanced dense soft-tis-
sue mass was observed in the right postauricular area 
(Fig. 2B). Magnetic resonance imaging (MRI) con-
firmed the presence of a well-defined mass in the ret-
ro auricular area that extended to the external auditory 

Fig. 1. Otoscope finding of tympanic membrane. A : Otoscopy shows that the right external auditory canal is very 
narrow, obscuring the eardrum. B : The left external auditory canal and tympanic membrane are intact.

A B

Fig. 2. Computed tomography images. A : Computed tomography shows opacification, although the structures in 
the mastoid antrum and mastoid air cells were relatively intact on both sides. A well-demarcated, homogenously en-
hanced dense soft-tissue mass was present in the right postauricular area (arrow heads). B : The right cortical bone 
near the auditory canal was partially eroded (arrow).
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canal and mastoid and the partial erosion of the corti-
cal bone (Fig. 3). The mass appeared to be isointense 
with brain parenchyma on T1-weighted images and 
hyperintense with centrally located hypointense foci 
on T2-weighted images. On T1-weighted contrast-en-
hanced images, contiguous enhancement of the lesion 
was noted in the posterior regions of the middle and 
posterior fossa as well as in the geniculate ganglion.

Owing to swelling and redness in the postauricular 

area and overall narrowing of the external auditory ca-
nal without any granulation tissue, the patient was ini-
tially diagnosed with otomastoiditis with retroauricu-
lar abscess of the highest priority. Operative debridement 
and mastoidectomy were planned ; however, before 
starting the treatment, a deep site in the external audi-
tory canal was biopsied to exclude the possibility of ma-
lignancy. The biopsy results confirmed the presence of 
a granulocytic sarcoma (Fig. 4). 

Fig. 3. T1-weighted magnetic resonance images with gadolinium. A, B : Axial and coronal images reveal a relatively 
homogenous enhanced mass with central hypointensity in the retro auricular area that extended to the external au-
ditory tract and mastoid (arrow). Partial erosion of the cortical bone was also observed. Contiguous enhancement 
of the lesion was noted in the posterior regions of the middle and posterior fossa as well as in the geniculate ganglion 
(asterisk).

A B

B C
Fig. 4. Histology of the granulocytic sarcoma in the ear. A : Histologic evaluation of the dense fibrous tissue with cellu-
lar infiltration shows a preponderance of medium-sized cells with slightly irregularly shaped nuclei and scant cyto-
plasm. The admixed eosinophils had monolobated nuclei (hematoxylin and eosin staining; ×400). B : Immunohisto-
chemistry shows CD45 positivity in the neoplastic infiltrate (×400). C : Immunohistochemistry shows diffuse staining of 
myeloperoxidase (MPO) in the neoplastic infiltrate (×400).

A



J Clinical Otolaryngol 2019;30:77-82

80

Because the patient had severe pancytopenia owing 
to 3 previous cycles of chemotherapy, he underwent 
radiation therapy (cumulative dose, 30 Gy). Examina-
tion of the ear discharge revealed the presence of meth-
icillin-sensitive, coagulase-negative Staphylococcus, 
and the erythrocyte sedimentation rate and C-reactive 
protein level were mildly elevated. Moreover, CT of 
both mastoid bones suggested combined otomastoid-
itis. Hence, the patient received antibiotics in addition 
to radiotherapy.

Four months after radiotherapy and antibiotic ad-
ministration, brain MRI showed no definite evidence of 
a remnant lesion excepting mastoiditis (Fig. 5). Further-
more, the facial palsy had partially improved (House-
Brackmann grade 2/6).

Discussion

Myeloid sarcoma, also known as chloroma, is a rare 
extramedullary collection of myeloid precursor cells. 
The term of chloroma is derived from the greenish col-
or of the tumor, which is because of the presence of in-

tracellular myeloperoxidase.2,7) About 3% to 8% of all 
patients with acute myelogenous leukemia (e.g., acute 
and chronic myelogenous leukemia, polycythemia vera, 
and myeloid metaplasia) particularly those with the 
M2 subtype, have myeloid sarcoma.2,8) Accurate diag-
nosis of myeloid sarcoma in leukemia patients is criti-
cal for effective therapy. The aggregation of immature 
myelogenous cells may indicate relapse or progres-
sion to blastic crisis.2,7) Thus, a better clinical progno-
sis is required for early diagnosis and timely treatment 
of myeloid sarcoma patients. 

Differentiating between myeloid sarcoma and oto-
logic infection is challenging : the symptoms of my-
eloid sarcoma mimic those of otomastoiditis, and leu-
kemia patients are highly susceptible to bacterial, viral, 
and fungal infections.9) Imaging tests have proven use-
ful in differentiating and delineating the extent of my-
eloid sarcoma. Noh et al.10) reported the radiologic fea-
tures of myeloid sarcoma based on their observations 
in 11 patients ; on CT and MRI, myeloid sarcomas are 
well-demarcated, homogenously enhanced masses 
with accompanying bone erosion at adjacent sites. In 

Fig. 5. Magnetic resonance imaging (MRI) 4 months after radiotherapy. A : T1-weighted MRI with gadolinium shows 
resolution of the mass (arrow) and improved extension of the mid and posterior cranial fossa. B : T2-weighted MRI re-
veals fluid accumulation in both mastoid areas but no mass lesion in the retroauricular area, posterior regions of the 
middle and posterior fossa, or the geniculate ganglion (arrow).
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another study of myeloid sarcoma, MRI of the bone 
marrow revealed similar enhancement of signal inten-
sity on T1- and T2-weighted images.11) However, im-
aging features are not sufficient for distinguishing 
among lymphoma, meningioma, and pseudotumors 
because they are similar in all 3 conditions.12) Biopsy 
is considered to be the best diagnostic tool ; however, 
its use may be considered unethical owing to the loca-
tion of the sarcoma and the risk of comorbidities such 
as thrombocytopenia.13) In the patient in our case, se-
vere thrombocytopenia caused repetitive active bleed-
ing at the biopsy. Biopsy should be performed at a deep 
site in the external auditory canal or on the right site of 
the mass lesion. Otherwise, the results will not provide 
enough information for a diagnosis different from in-
flammation.

There is no standard protocol for treating myeloid 
sarcoma ; however, early and aggressive treatment is 
essential to improve patient outcomes.14,15) Prompt ad-
ministration of systemic chemotherapy with occasion-
al radiotherapy is required to prolong the survival of 
myeloid sarcoma patients and delay the relapse of leu-
kemia.13,15) In our case, the patient’s condition improved 
after intensive radiotherapy although he underwent ra-
diation therapy alone owing to severe pancytopenia. 
However, the prognosis of most myeloid sarcoma pa-
tients remains unfavorable even after massive admin-
istration of chemotherapy or radiotherapy.16) Muraka-
mi et al.16) reported that most myeloid sarcoma patients 
are at a risk of recurrence within 3 years. In the study 
by Pileri et al.,14) 60 (89.5%) of the 67 myeloid sarco-
ma patients for whom follow-up data were available 
died off this disease. The mean survival time for my-
eloid sarcoma patients ranges between 2.5 and 22 
months.2,5,17,18)

Myeloid sarcoma is not common in the head and 
neck region, and reports of sarcomas of the temporal 
bone are rare. Furthermore, its accurate diagnosis is 
difficult because its manifestations and imaging fea-
tures resemble those of otomastoiditis. Timely diag-
nosis can majorly affect the clinical course of patients 
with myeloid sarcoma. Thus, otolaryngologists should 

conduct appropriate diagnostic evaluations of patients 
suspected of this disease.

Conclusion 

Myeloid sarcoma is a rare extramedullary collec-
tion of myeloid precursor cells that is very difficult to 
differentiate from otologic infection. Combined histo-
logic examination and imaging (e.g., CT and MRI) are 
necessary to facilitate early diagnosis of this disease, 
thus enabling the initiation of appropriate treatment. 
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