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Clinical Presentation: A 2-year-old female from Guate-
mala presented with multiple tumors affecting the skull, orbits,
and the maxillary sinuses. Clinical examination revealed bilateral
exophthalmos and marked periorbital swelling in the left eye that
was displaced inferiorly. Additionally, the patient had slight
hyperpigmentation associated with the periorbital swellings, and
temporal swelling was also present. Bleeding from the right nos-
tril, clear fluid dripping from the left nostril, and mouth breathing
were present.

Axial and coronal slices of magnetic resonance imaging
(MRI) showed multiple, hypointense, space-occupying masses in
the right occipital lobe, right temporal lobe, right transverse sinus,
left orbit, left temporal lobe, and cerebellum. Focal areas of corti-
cal destruction were also noted. Non—contrast-enhanced, coronal
computed tomography soft tissue window showed 2 masses in the
orbits, both with internal calcifications seen encroaching on the
superior surfaces of the right and left globes (Figure 1).

Differential Diagnosis: On the basis of the findings on clini-
cal examination and radiographic imaging of the multiple masses
in the skull, orbits, and maxillary sinuses, the differential diagnosis
for this case included a range of common pediatric head and neck
tumors with multifocal and/or metastatic presentation. The differ-
ential diagnoses included the following: lymphoma (Hodgkin and
Non-Hodgkin), neuroblastoma, retinoblastoma, rhabdomyosar-
coma, osteosarcoma, thyroid carcinoma, Langerhans cell histiocy-
tosis, Ewing sarcoma, and salivary gland tumors.'

Lymphomas are the most common head and neck tumors in
children, with Hodgkin lymphoma being more common than
non-Hodgkin lymphoma.'” On MRI, lymphomas in the head
and neck region appear as homogeneous, hypointense masses
with rare calcifications.”

Neural tumors are the next most common pediatric tumors in
the head and neck region.'” These include neuroblastomas and
retinoblastomas, both occurring more commonly in children less
than 2 years of age. Neuroblastoma, however, is more common
than retinoblastoma in young children."” Retinoblastoma is a
primary malignancy of the retina, whereas neuroblastoma is a
malignancy of the immature cells that are found in several areas
of the body. Neuroblastomas most often arise in the adrenal
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glands and may metastasize to other parts of the body, including
the head and neck region. Hyperpigmentation of the eyes, or rac-
coon eyes, can be seen in neuroblastomas involving the eye.* On
MRI, neuroblastomas present as heterogeneous, hypointense
masses, and on computed tomography, internal calcifications can
be demonstrated.”

Soft tissue sarcomas are the third most common head and
neck tumors in the pediatric population, with rhabdomyosarco-
mas being the most common. Osteosarcomas are also seen in
children but occur less frequently in infants and toddlers.'* On
imaging, osteosarcomas are seen within bone, whereas rhabdo-
myosarcomas are seen within soft tissue. About 10% to 20% of
rhabdomyosarcomas can involve the orbit.® Clinically, hyperpig-
mentation of the eyes (“raccoon eyes”) can be seen in rhabdo-
myosarcomas involving the eye. On MRI, rhabdomyosarcomas
may present as intermediate to high signal intensities without
internal calcifications. Bone destruction of the temporal bone
and skull base and invasion of various structures in the head and
neck region are also seen.’

Other less common head and neck tumors in children
include thyroid cancers, Langerhans cell histiocytosis, Ewing
sarcoma, and salivary gland carcinoma.’* In older children, thy-
roid cancers, Ewing sarcoma, and salivary gland neoplasms are
more commonly seen compared with Langerhans cell histiocyto-
sis (LCH)."* LCH is a disorder characterized by an excess of
immune system cells, known as Langerhans cells. These excess
immature Langerhans cells form tumors in the skull or the long
bones. On imaging, these tumors are seen as masses within bone,
rather than in soft tissues.

On the basis of the young age of this patient, the clinical pre-
sentation of bilateral periorbital swellings with slight hyperpig-
mentation, and imaging showing multiple hypointense, soft
tissue masses with internal calcifications displacing, rather than
destroying or infiltrating, adjacent structures, the following
tumors were initially excluded from the differential diagnosis:
lymphoma, retinoblastoma, rhabdomyosarcoma, osteosarcoma,
thyroid carcinoma, LCH, Ewing sarcoma, and salivary gland
tumors. A diagnosis of metastatic neuroblastoma with brain and
eye involvement had to be excluded.

Diagnosis and Management: Incisional biopsy of a sino-
nasal lesion revealed several soft tissue fragments (Figure 2).
Histopathologic analysis of these tissue fragments demonstrated
diffuse sheets of mononuclear, medium-sized cells showing
irregular cytoplasmic and nuclear contours with eosinophilic
granular cytoplasm. Some of these tumor cells presented with a
plasmacytoid disposition. Additionally, small eosinophilic,
round cells resembling eosinophils were noted, and within these
small round cell populations, large round cells with pale eosino-
philic cytoplasm and folded or grooved nuclei resembling coffee
beans were also seen. Intermingled macrophages and a subacute
inflammatory infiltrate at the periphery of the tumor were also
noted. Considering the histologic features observed, a diagnosis
of LCH was hypothesized, and an immunohistochemical analysis
was performed. LCH was ruled out, along with most of the
above-mentioned differential diagnoses, because the tumor cells
were negative for S-100, CD1a, CD207, leukocyte common anti-
gen, terminal deoxyribonucleotide transferase, desmin, CD138,
chromogranin, and neuron-specific enolase and were positive for
vimentin. Given the immunohistochemistry (IHC) results, a dif-
ferential diagnosis of myeloid sarcoma (MS) was considered,
and additional IHC analyses were performed for confirmation.
The tumor cells showed strong positivity for myeloperoxidase,
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Fig. 1. Imaging features. Non—contrast-enhanced, coronal computed tomography (CT) soft tissue window shows 2 masses in the
orbits. Focal areas of cortical destruction are observed (A, B). Axial and coronal slices of magnetic resonance imaging (MRI)
show multiple, hypointense, space-occupying masses in the right occipital lobe, right temporal lobe, right transverse sinus, left
orbit, left temporal lobe, and cerebellum. No destruction of adjacent structures is noted (C, D, & E).

CD68 (KP1), and CD99, and were negative for CD34 antibody.
This immunophenotype is compatible with MS. The patient, as a
result, was investigated for the possibility of medullary involve-
ment with acute myeloid leukemia (AML) or myelodysplastic
syndrome/myeloproliferative neoplasm. Negative findings of
these conditions confirmed a diagnosis of extramedullary MS.
Consequently, the patient underwent chemotherapy, and after 1
year, remains alive and is in complete remission. Long-term fol-
low-up was encouraged because of the possibility of recurrence
or the development of AML in the future.

Discussion: Myeloid sarcoma, also known as granulocytic
sarcoma or chloroma, is a malignant tumor characterized by
myeloid blast cells proliferation.” MS can precede, be concomi-
tant with, or develop as a sign of relapse in patients with AML. It
can also arise as a result of blast transformation of hematologic
disorders, such as chronic myeloid leukemia, myelodysplastic
syndrome, or myeloproliferative neoplasm, and in rare instances
MS can appear de novo (normal bone marrow and hematologic
ﬁndings),7’8

MS can affect any extramedullary site, such as the lymph
nodes, skin, upper airways, gastrointestinal tract, peritoneum,
and other soft tissues.””"'” Head and neck region involvement is
rare, and within this region, MS is most often seen in the oral
cavity, mainly occurring in the gingiva.'' MS can also manifest
as multiple lesions, as seen in our case.'” This entity arises in a
wide age range (1—85 years; median age of 61 years).”'!

Although some authors report that MS is more common in pedi-
atric patients, with 60.1% of cases affecting patients younger
than 15 years of age.'*'*!” Pediatric patients with MS with head
and neck involvement commonly present with orbital involve-
ment and unilateral, or bilateral exophthalmos. %!

According to the review by Shields et al., the main condi-
tions that can cause bilateral orbital masses in children are idio-
pathic nongranulomatous orbital inflammation, metastatic
neuroblastoma, and MS. Those authors also stated that approxi-
mately 60% of MS present with bilateral orbital involvement.'
Patients with MS presenting with multiple cranial lesions, bilat-
eral proptosis, and bitemporal swellings have been reported;
however, this presentation is often seen in patients with leuke-
mia.” =~ As mentioned previously, MS can precede AML mani-
festations and, in some cases, can be an indicator of future
development of AML. The mean time interval between develop-
ment of MS and AML can be anywhere from 5 to 10 months.
Nevertheless, in some cases, MS is present for up to 4 years
before the development of AML.'*!'>"'® For these reasons, long-
term follow-up is advised. It is worth mentioning that in some
cases, patients with oral MS did not present or develop associ-
ated leukemia or myeloproliferative neoplasms. '’

Because of the nonspecific nature of the clinical presenta-
tion, biopsy with appropriate IHC is necessary for the correct
diagnosis of MS."""> Microscopically, the tumor is composed of
diffuse sheets of immature mononuclear cells with irregular
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Fig. 2. Histopathologic and immunohistochemical features. The lesion was composed of abundant mononuclear, medium-sized
cells intermingled with a subacute inflammatory infiltrate and foci of eosinophils (A). Diffuse sheets of lesional cells showing
irregular cytoplasmic and nuclear contours and eosinophilic granular cytoplasm, with some cells presenting with plasmacytoid
disposition. In addition, large round cells with pale eosinophilic cytoplasm with folded or grooved nuclei were observed (yellow
arrows) (B). The tumor cells show strong positivity for myeloperoxidase (C), CD99 (D), CD68 KP1 (E), and CD68 PGM marked
the macrophages specifically (F). (Hematoxylin and eosin [HE]: A, x 20; B, x 40) (Immunohistochemistry: C, E, & F, x 20;

D, x 40).

nuclear contours that may show different stages of myeloid dif-
ferentiation, including myeloblasts characterized by round to
folded nuclei intermingled with eosinophilic myelocytes. The
tumor cells are frequently intermixed with reactive inflammatory
infiltrate, as observed in our case.”®'® Therefore, IHC remains
crucial to confirm this diagnosis, mainly with the use of myeloid
or myelomonocytic markers, such as myeloperoxidase, CD68
(KP1), and lysozyme. Additionally, MS is generally positive for

CDY9, CD34, KIT/CD117, and CD163.”'""* In our case, how-
ever, the tumor cells were negative for CD34. The literature con-
tains reports of some cases where CD34 protein was not
expressed.’

In the presence of existing signs and symptoms of, or a prior
diagnosis of, AML, clinicians and pathologists are more likely to
make a clinical diagnosis and perform the correct histopathologic
and IHC analyses orientated to the diagnosis of MS.
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Nevertheless, because the clinical presentation is nonspecific and
the histopathology is variable, especially when there is no suspi-
cion of AML, most cases of MS are initially misdiagnosed as
malignant lymphoma or even inflammatory conditions.'*"® As
in our case, the clinical presentation and some histopathologic
features superimposed with other entities, such as LCH, make a
definitive diagnosis of MS very challenging.'"'*'®

The recommended treatment for MS is similar to the chemo-
therapy regimens for AML, even without evidence of hematologic
disorders or medullary involvement. The prognosis of patients
with AML with concomitant MS or relapsed MS is very poor. The
survival rate is around 50%,'*"* which is similar to that of patients
with isolated MS because of the high rate of recurrence during the
nonleukemic period and the risk of progression to AML. However,

In summary, in pediatric patients with orbital masses (partic-
ularly if they are bilateral) and multiple tumors affecting the
skull, a diagnosis of MS should be strongly considered to avoid
misdiagnoses and delay in treatment. After confirming the diag-
nosis with biopsy and IHC, prompt assessment for the possibility
of underlying AML is necessary.

References

1. Albright JT, Topham AK, Reilly JS. Pediatric head and neck
malignancies: US incidence and trends over 2 decades. Arch
Otolaryngol Head Neck Surg. 2002;128:655-659.

2. Sengupta S, Pal R, Saha S, Bera SP, Pal I, Tuli IP. Spectrum
of head and neck cancer in children. J Indian Assoc Pediatr
Surg. 2009;14:200-203.

3. Stern JS, Ginat DT, Nicholas JL, Ryan ME. Imaging of pedi-
atric head and neck masses. Otolaryngol Clin North Am.
2015;48:225-246.

4. Kapoor PG, Chabbra R. Neuroblastoma presenting as rac-
coon eyes. J Pediatr. 2014;164:1495.

5. Papaioannou G, McHugh K. Neuroblastoma in child-
hood: review and radiological findings. Cancer Imaging.
2005;5:116-127.

6. McCarville MB, Spunt SL, Pappo AS. Rhabdomyosarcoma
in pediatric patients. Am J Roentgenol. 2001;176:1563-
1569.

7. El-Naggar AK, Chan JKC, Grandis JR, Takata T, Slootweg
PJ. WHO Classification of Head and Neck Tumours. ed. 4.
Lyon, France: International Agency for Research on Cancer;
2017.

8. Siraj F, Kaur M, Dalal V, Khanna A, Khan AA. Myeloid sar-
coma: a report of four cases at unusual sites. Ger Med Sci.
2017;15:Doc03.

9. Walsh JC, Arnold MG, Mohtashamian A. Myeloid sarcoma:
presenting with massive cervical and inguinal lymphadenop-
athy. Head Neck Pathol. 2017;11:219-223.

10.

11.

12.

13.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

October 2019

de Andrade B-A-B, Farneze RB, Agostini M, et al. Myeloid
sarcoma of the oral cavity: a case report and review of 89 cases
from the literature. J Clin Exp Dent. 2017;9:¢1167-e1171.
Zhou J, Bell D, Medeiros LJ. Myeloid sarcoma of the head
and neck region. Arch Pathol Lab Med. 2013;137:1560-1568.
Shen Y, Zhao L, Wu Y, Huang P. Multifocal occurrence of
intraoral isolated MS in a patient without leukemic presenta-
tion: a case report and literature review. Oral Surg Oral Med
Oral Pathol Oral Radiol. 2017;125:e42-e48.

Roby BB, Drehner D, Sidman JD. Granulocytic sarcoma of
pediatric head and neck: an institutional experience. Int J
Pediatr Otorhinolaryngol. 1364;77:1364-1366.

. An SB, Cheon JE, Kim IO, et al. Granulocytic sarcoma pre-

senting with necrotic cervical lymph nodes as an initial man-
ifestation of childhood leukaemia: imaging features. Pediatr
Radiol. 2008;38:685-687.

Sisack MJ, Dunsmore K, Sidhu-Malik N. Granulocytic sar-
coma in the absence of myeloid leukemia. J Am Acad Der-
matol. 1997;37:308-311.

Yamashita Y, Isomura N, Hamasaki Y, Goto M. Case of pediat-
ric acute promyelocytic leukemia presenting as extramedullary
tumor of the mandible. Head Neck. 2012;36:E310-E313.
Kieliszak CR, Cosenza MJ. Granulocytic sarcoma of the
frontal sinuses. Otolaryngol Head Neck Surg (United States).
2015;153:691-692.

Stockl FA, Dolmetsch AM, Saornil MA, Font RL, Burnier MN.
Orbital granulocytic sarcoma. Br J Ophthalmol. 1997;81:1084-
1088.

Shields JA. Bilateral orbital myeloid sarcoma as initial sign
of acute myeloid leukemia: case report and review of the lit-
erature. Arch Ophthalmol. 2003;121:138.

Dinand V, Yadav SP, Grover AK, Bhalla S, Sachdeva A.
Orbital myeloid sarcoma presenting as massive proptosis.
Hematol Oncol Stem Cell Ther. 2013;6:26-28.

Wang JC, Jiménez Pérez JC, Friedmann AM, Louissaint A,
Freitag S.K. Myeloid sarcoma involving the greater wing of
the sphenoid bone and additional skeletal sites presenting
with unilateral proptosis and fevers. Orbit. 2018 Mar 20:1-4.
doi: 10.1080/01676830.2018.1449225. [Epub ahead of print]
Behari S, Rajput D, Naval R, Yadav K, Tungaria A. Bilateral
proptosis and bitemporal swelling: a rare manifestation of
acute myeloid leukemia. J Pediatr Neurosci. 2010;5:68.
Uyesugi WY, Watabe J, Petermann G. Orbital and facial
granulocytic sarcoma (chloroma): a case report. Pediatr
Radiol. 2000;30:276-278.

Lou Y, Qian W, Meng H, Tong Y, Jin J. Frequent extramedul-
lary recurrence of isolated myeloid sarcoma in the long-term fol-
low-up. Ann Hematol. 2012;91:1317-1319.

He J, Ye X, Li L, et al. Clinical characteristics and prognosis
of nonleukemic myeloid Am J Med Sci.
2014;347:434-438.

sarcoma.



	Clinical Presentation
	Differential Diagnosis
	Diagnosis and Management
	Discussion
	References

