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Case Report
Nasopharyngeal alveolar rhabdomyosarcoma  
expressing CD56: a mimicker of extranodal  
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Abstract: Alveolar rhabdomyosarcoma (ARMS) is remarkably rare in adults older than 45 years. Histologically, the 
tumor is composed of blue round cells with frequent expression of CD56 in addition to myogenic markers. Recent 
studies of ARMS have shown two specific recurrent translocations: PAX3-FKHR [t(2;13)(q35;q14)] or PAX7-FKHR 
[t(1;13)(p36;q14)]. Extranodal natural killer (NK)/T-cell lymphoma (ENKTL) occurs most frequently in the upper 
aerodigestive tract with a male preference in East Asia and Central and South Americas with neoplastic cells fre-
quently expressing CD56. We report a 53-year-old Taiwanese man presenting with a nasopharyngeal mass, cervical 
lymphadenopathy, and multiple bone metastases. Histologically, the nasopharyngeal biopsy revealed diffuse sheets 
of small blue round tumor cells without obvious alveolar pattern, angioinvasion or tumor necrosis. An initial errone-
ous diagnosis of ENKTL was made due to CD56 expression using fresh tumor tissue with flow cytometric analysis 
and the patient was treated accordingly. Retrospective study showed that the tumor cells expressed CD56, desmin, 
and myogenin. Fluorescence in situ hybridization revealed that the tumor cells were positive for FKHR gene rear-
rangement, confirming the diagnosis of ARMS. Our case illustrates that a diagnosis of ENKTL based solely on CD56 
expression can be misleading for a nasopharyngeal small blue round cell tumor. ARMS should be included as a 
differential diagnosis, and a correct diagnosis can be reached only after a high index of suspicion and a thorough 
histological examination with the aid of ancillary studies.

Keywords: Alveolar rhabdomyosarcoma, CD56, extranodal natural killer/T-cell lymphoma, flow cytometry, rhabdo-
myosarcoma

Introduction

Rhabdomyosarcoma (RMS) is a malignant soft 
tissue tumor of myogenic lineage, more com-
mon in childhood [1]. It is remarkably rare in 
adults older than 45 years, making up less 
than 1% of all adult malignancies and about 3% 
of all soft tissue sarcomas with head and neck 
region commonly affected. Alveolar (ARMS) and 
embryonal rhabdomyosarcoma (ERMS) repre-
sent the two main histologic patterns. The diag-
nosis of ARMS is made by a combination of his-
topathology, immunohistochemistry and cytog- 
enetic or fluorescence in situ hybridization 

(FISH) studies. The tumor cells in ARMS classi-
cally express both myogenin and myo-D1, which 
are both highly sensitive and specific. Cytogen-
etic abnormalities such as PAX3-FKHR [t(2;13)
(q35;q14)] or PAX7-FKHR [t(1;13)(p36;q14)] 
have been observed in most ARMS cases [2]. 
Recently, Bahrami et al demonstrated expres-
sion of neuroendocrine markers such as CD56 
or synaptophysin in 30-40% of ARMS cases [3]. 
Extranodal natural killer (NK)/T cell lymphoma 
(ENKTL) occurs predominantly in the upper 
aerodigestive tract and more frequently affect 
adult males, with a median age in the sixth 
decade of life. ENKTL is most common in Asians 
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and is strongly associated with Epstein-Barr 
virus (EBV) [4]. The neoplastic cells are univer-
sally associated with EBV by in situ hybridiza-
tion and frequently express CD56. ARMS and 
ENKTL may sometimes share overlapping fea-
tures of small blue round cell tumors and CD56 
expression, and such tumors in the head and 
neck regions may pose a diagnostic challenge. 
Here we present our experience with such a 
case.

Case report

A 53-year-old Taiwanese male presented with 
left nasal obstruction and cervical masses. 
Both MRI and PET-CT scan showed a nasopha-
ryngeal tumor involving skull base with lymph-
adenopathies in bilateral neck and multiple 
bony lesions. A nasopharyngeal carcinoma with 

nodal and bone metastases or a malignant lym-
phoma with bone marrow involvement was sus-
pected clinically and radiologically. The patient 
underwent nasopharyngeal biopsy and a wedge 
of the fresh tissue was sent for flow cytometric 
analysis under the clinical suspicion of lympho-
ma. The flow cytometric immunophenotyping 
revealed a population of tumor cells with CD56-
positive phenotype, while other lymphoid mark-
ers were all negative (Figure 1). Histologically, 
the nasopharyngeal biopsy showed a dense 
collection of discohesive blue round cells in 
solid sheets without angiocentric and/or 
angiodestructive pattern or geographical 
necrosis (Figure 1). Immunohistochemically, 
the tumor cells showed the same phenotypes 
as those in the flow cytometry, i.e., CD56 
expression without CD3, CD20, or CD16 (Figure 
1). Based on the CD56 expression, a diagnosis 

Figure 1. Nasopharyngeal biopsy. Flow cytometric immunophenotyping (the two panels in the first row) shows that 
the nasopharyngeal tumor cells express CD56, but not CD45 or CD16. Lower panels show mosaic images of naso-
pharyngeal ARMS. (A & B) A diffuse Infiltration around the submucosal glands (H&E, Magnification x 100 and x 400, 
respectively). (C) High-power view of the tumor cells showing round to oblong nuclei and scanty cytoplasm (H&E, 
1,000 x). Immunohistochemically, the tumor cells express CD56 (D), desmin (E) and myogenin (F: immunohisto-
chemical stains, all 200 x).
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of ENKTL was rendered, although serum anti-
bodies, viral load or in situ hybridization for EBV 
were not checked. Chemotherapy with ifos-
famide, carboplatin and etoposide (ICE), a regi-
men for ENKTL, was initiated immediately after 
performing bone marrow biopsy. Bone marrow 
biopsy, however, disclosed a diffuse infiltration 
of small blue round cells with occasional eccen-
tric nuclei and abundant eosinophilic cytoplasm 
arranged in an alveolar pattern. Immunohisto-
chemically, the tumor cells expressed CD56 
and desmin (Figure 2) but not leukocyte com-
mon antigen (LCA; CD45) or cytokeratin. The 
initial nasopharyngeal biopsy was retrospec-
tively reviewed and additional immunostaining 
showed that the nasopharyngeal tumor 
expressed desmin and myogenin (Figure 1). 
FISH assay using dual color break apart probe 

alent in this geographic locale. Advances in flow 
cytometric immunophenotyping have greatly 
assisted the routine diagnosis of hematological 
malignancies as it is relatively simple, rapid, 
and efficient [6]. However, careful interpreta-
tion of the flow cytometric data and correlation 
with the histopathology are crucial for an accu-
rate diagnosis. In our case, although the tumor 
cells expressed CD56, we should have been 
alerted by the CD45 negativity, which is unusu-
al for ENKTL. Furthermore, we failed to recog-
nize the recent finding that ARMS may express 
neuroendocrine markers, including CD56 [3, 6, 
7]. And most importantly, we did not perform in 
situ hybridization for EBV, which is required for 
the diagnosis of ENKTL. In the end, the diagno-
sis of ARMS was reached only after the finding 
of a distinctive alveolar pattern in the marrow 

Figure 2. A-D: Bone marrow biopsy. A diffuse infiltration in the marrow by dis-
cohesive tumor cells with eccentric nuclei (A & B: H&E, x 400 and x 1,000, 
respectively). The tumor cells express CD56 (C: immunohistochemical stain, x 
200) and desmin (D: 100 x). E and F: FISH on a section of the nasopharyngeal 
biopsy with FKHR (FOXO1) (13q14) dual color, break-apart probe sets reveals 
multiple split signals indicative of the disruption of the FOXO1 locus in >95% of 
the interphase cells analyzed.

(Abbott Molecular Inc., Des 
Plaines, IL) demonstrated 
FKHR gene rearrangement 
(Figure 2), confirming the 
diagnosis of ARMS. After 
the revision of the diagno-
sis, the treatment regimen 
was changed to VAC/IE (vin-
cristine, doxorubicin, and 
cyclophosphamide, alter-
nating with ifosfamide and 
etoposide), and the naso-
pharyngeal mass and cervi-
cal lymphadenopathies re-
gressed accordingly. Unfor- 
tunately, a relapse at the 
cervical nodes and bone 
marrow were noted four 
months later. The patient 
was then treated with MAID 
(mesna, doxorubicin, ifos-
famide and dacarbazine) 
and radiotherapy (2000 
cGy in 5 fractions). After 
that, he was lost to 
follow-up. 

Discussion

We present a rare case of 
disseminated nasopharyn-
geal ARMS and the detec-
tion of CD56-expression 
led to an erroneous diagno-
sis of ENKTL, which is prev-
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biopsy and was then confirmed with immuno-
histochemistry and FISH.

A valuable diagnostic adjunct in ARMS is the 
identification of translocations t(2;13)(q35; 
q14)/PAX3-FKHR and t(1;13) (p36;q14/PAX7- 
FKHR) in 55% and 22%, respectively [2, 8]. In 
keeping with this, our case revealed FKHR gene 
rearrangement by FISH assay. Interestingly, 
there are a few case reports in the literature 
illustrating the diagnostic delays in patients 
whose ARMS mimicked a leukemia or lympho-
ma [9-11]. Recently Yasuda T et al. investigated 
7 cases of ARMSs of head and neck regions in 
older adults with a median age of 61 years [7]. 
In that study, their initial diagnostic workup did 
not include myogenic markers due to an initial 
diagnostic impression of hematologic malig-
nancy or neuroendocrine carcinoma. They con-
cluded that establishing the diagnosis of ARMS 
in older adults was often neglected due to its 
rarity in this age group, lack of a characteristic 
alveolar pattern, and initially misleading immu-
noprofiles (CD56, cytokeratin, and synaptophy-
sin immunoreactivity). 

Clinically, rhabdomyosarcoma is one of the few 
soft tissue sarcomas with a known propensity 
for metastasis to the regional lymph nodes and 
bone marrow [12]. A clinical picture of dissemi-
nated rhabdomyosarcoma may mimic hemato-
logic malignancies. In such a setting, establish-
ing a precise diagnosis is important not only in 
determining how aggressive the tumor might 
be, but is particularly critical in administering 
an appropriate and timely management. 
Treatment of rhabdomyosarcoma usually invo-
lves a combination of surgery, radiotherapy and 
chemotherapy. Multidisciplinary treatment of 
chemoradiotherapy following complete surgical 
resection may confer the most favorable treat-
ment outcome [13-15]. On the other hand, che-
motherapy is the main stream therapeutic 
management for lymphoma. In our patient, an 
appropriate therapy was hindered by the initial 
misdiagnosis but was immediately revised after 
the first course of chemotherapy.

In conclusion, pathologists should always 
include ARMS as a differential diagnosis when 
dealing with small round cell tumors in the head 
and neck regions, even in older adults. A cor-
rect diagnosis can then be reached by a care-
fully selected panel of immunohistochemical 
markers, cytogenetic and/or molecular studies, 

especially when a small blue round cell tumor is 
expressing CD56. 
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