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Abstract
Adamantinoma-like Ewing sarcoma (ALES) is a rare variant of Ewing sarcoma that is defined by complex epithelial differ-
entiation, including expression of cytokeratin and p40 and frequent keratin pearl formation. In recent years, ALES has been 
increasingly recognized in the head and neck, where it can mimic a wide range of small round blue cell tumors and basaloid 
carcinomas. However, there has been persistent controversy regarding whether ALES is best classified and managed as a 
sarcoma or carcinoma. This review summarizes the characteristic clinical, pathologic, immunophenotypic, and molecular 
features of ALES with an emphasis on differential diagnosis and tumor classification.
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Introduction

Adamantinoma-like Ewing sarcoma (ALES) is a rare and 
somewhat controversial variant of Ewing sarcoma that was 
initially described by Bridge et al. in 1999 [1]. While these 
tumors harbor the t(11;22) translocation and EWSR1-FLI1 
gene fusion traditionally regarded as pathognomonic for a 
diagnosis of Ewing sarcoma, they also demonstrate complex 
epithelial differentiation, including immunohistochemical 
expression of high molecular weight cytokeratins and p40 
and frequently, overt keratin pearl formation. Indeed, the 
epithelial differentiation is so well-developed that a subset 
of identical cases have been reported under the alternate 
name “carcinoma with Ewing family tumor elements” 
(CEFTE) [2, 3]. Although ALES was originally described 
in the extremities and thorax [1, 4–6], this tumor type has 
since been predominantly recognized in the head and neck. 
Of the 31 molecularly-confirmed cases published as either 

ALES or CEFTE to date, 23 (74%) have arisen in head and 
neck sites [2, 3, 7–16]. In this location, ALES can pose a 
particularly challenging differential diagnosis with other 
small round blue cell tumors and basaloid carcinomas. This 
review aims to present a comprehensive overview of the 
features of ALES in the head and neck with particular focus 
on differential diagnosis and tumor classification.

Clinical Features

Twenty-three cases of ALES involving the head and neck 
have been reported in detail in the literature (Table 1) [2, 
3, 7–16]. The vast majority of these tumors have arisen in 
epithelial organs or mucosal sites, including the parotid 
gland (n = 8), thyroid gland (n = 6), sinonasal tract (n = 4), 
and submandibular gland (n = 2); a subset has been centered 
in soft tissue of the neck (n = 2) and orbit (n = 1). Affected 
patients have included 13 males and 10 females with a mean 
age of 37 years (range 7 to 77 years). Interestingly, patient 
age seems to vary significantly across anatomic site, with a 
mean age of 52 years in salivary tumors compared to just 
26 years in non-salivary tumors. Most ALES cases arising 
in the thyroid and salivary glands have presented as pain-
less neck masses [2, 3, 8, 10, 11, 14–16], while those in the 
sinonasal tract and orbit have generally led to symptoms of 
mass effect including nasal obstruction, proptosis, epistaxis, 
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and orbital pain [7, 8, 13]. One patient with a tumor involv-
ing a branch of the vagus nerve in level IV soft tissue pre-
sented with Horner syndrome [12].

Pathologic Features

ALES generally presents as a large tumor, with a mean size 
of 4.3 cm (range 2.3 to 7.9 cm) [2, 3, 7–16]. While these 
tumors consistently have infiltrative borders, the extent of 
invasion differs somewhat by anatomic site, with sinonasal 

and soft tissue ALES frequently demonstrating extensive 
involvement and destruction of surrounding structures 
[7–9, 12] and thyroid and salivary gland ALES largely 
remaining organ confined [2, 3, 8, 10, 14, 16]. Upon gross 
examination, ALES tends to have a white to grey, firm, 
fibrotic, and lobulated cut surface with variable amounts 
of cystic degeneration and calcifications [2, 9, 10, 12].

Histologically, ALES is characterized by infiltra-
tive sheets, nests and lobules of basaloid cells embed-
ded in a prominent myxoid, fibromyxoid, or hyalinized 
stroma (Fig. 1). Occasional sinonasal tumors have shown 

Table 1   Clinical and Demographic Features

ACA​ adenocarcinoma, ALES Adamantinoma-like Ewing sarcoma, CA carcinoma, CEFTE carcinoma with Ewing family tumor elements, F 
female, M male, PD poorly differentiated, SCC squamous cell carcinoma

Case Publication Age Sex Site Presenting symptom Initial/preliminary diag-
nosis

Final diagnosis

1 Weinreb et al. [12] 29 M Neck soft tissue Horner syndrome PD SCC ALES
2 Cruz et al. [2], Eloy et al. 

[3]
42 F Thyroid gland Anterior cervical mass Small cell thyroid CA CEFTE

3 Kikuchi et al. [9] 11 F Neck soft tissue Neck mass ALES ALES
4 Eloy et al. [3] 24 M Thyroid gland Large thyroid nodule PD thyroid CA CEFTE
5 Lezcano et al. [10], Bishop 

et al. [8], Rooper et al. 
[16]

56 F Parotid gland Painless neck mass Basal cell ACA​ ALES

6 Bishop et al. [8] 37 F Sinonasal tract Nasal obstruction and 
epistaxis

PD SCC ALES

7 Bishop et al. [8] 21 M Sinonasal tract Proptosis ALES ALES
8 Bishop et al. [8] 7 F Orbital soft tissue Proptosis Myoepithelial CA ALES
9 Bishop et al. [8], Rooper 

et al. [16]
40 F Parotid gland Painless neck mass Basal cell adenoma ALES

10 Bishop et al. [8] 19 M Thyroid gland Neck mass ALES ALES
11 Bishop et al. [8] 36 F Thyroid gland Goiter ALES ALES
12 Alexiev et al. [7] 41 M Sinonasal tract Orbital pain and swelling NUT CA ALES
13 Lilo et al. [11], Rooper 

et al. [16]
72 M Parotid gland Painful parotid mass ALES ALES

14 Ongkeko et al. [15] 36 M Thyroid gland Enlarging neck mass PD thyroid CA ALES
15 Rooper et al. [16] 58 M Submandibular gland Painless neck mass PD CA ALES
16 Rooper et al. [16] 63 F Parotid gland Rapidly growing parotid 

mass
PD CA with basaloid 

features
ALES

17 Rooper et al. [16] 77 M Submandibular gland Neck mass PD CA with basaloid 
features

ALES

18 Rooper et al. [16] 32 F Parotid gland Neck swelling High grade neuroendocrine 
CA

ALES

19 Rooper et al. [16] 32 M Parotid gland Painless facial mass PD CA with basaloid 
features

ALES

20 Rooper et al. [16] 41 M Parotid gland Painless neck mass PD CA with basaloid 
features

ALES

21 Rooper et al. [16] 46 M Parotid gland Rapidly growing tender 
mass

Merkel cell CA ALES

22 Morlote et al. [14] 20 F Thyroid gland Non-painful left neck mass ALES ALES
23 Madhevan et al. [13] 18 M Sinonasal tract Nasal mass Basaloid variant of SCC ALES
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colonization of surface mucosa, and thyroid tumors fre-
quently grow into existing follicles [7, 8, 14]. While a 
subset of tumors shows peripheral nuclear palisading 
and rosette formation (Fig. 2), these features are not uni-
formly present. Likewise, somewhat abrupt formation of 
small, compact keratin pearls is only seen in a minority of 
cases. These features seem to be relatively less common 
in tumors that occur in the salivary glands than other sites 
[16]. Tumors tend to have prominent mitoses, with 3 to 

20 mitotic figures per 10 high-power fields and easily rec-
ognizable zones of necrosis [2, 3, 7–10, 12–16]. Despite 
these high-grade features, the tumor cells are remarkably 
uniform with round to oval nuclei that show minimal 
pleomorphism.

Fine needle aspiration (FNA) findings have been charac-
terized in detail in one case, a parotid gland ALES [11]. This 
tumor produced hypercellular smears comprised of cohesive 
groups and loose clusters of monotonous basaloid cells with 

Fig. 1   ALES is a highly infiltrative tumor (a, 2x) consisting of sheets, 
lobules, and nests of basaloid tumor cells embedded in fibrous (b, 
4x), myxoid (c, 4x), and hyalinized (d, 4x) stroma. Thyroid ALES 

tend to colonize existing follicular structures (e, 4x) while sinonasal 
tumors occasionally colonize surface epithelium (d, 10x)
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Fig. 2   ALES is composed of basaloid cells with round to oval nuclei 
and minimal cytoplasm (a, 20x). A subset of tumors demonstrates 
rosette formation (b, 20x), peripheral palisading, and keratin pearl 

formation (c, 20x), with rare production of basement-membrane-like 
matrix (d, 20x). Tumor cells are uniform and monotonous despite 
conspicuous necrosis (e, 20x) and an elevated mitotic rate (F, 20x)
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patchy peripheral palisading. Tumor cells had a moderate 
amount of amphophilic cytoplasm with focal cytoplasmic 
vacuolation and uniform, round to oval nuclei with rare mitotic 
figures. A scant amount of metachromatic stroma was pre-
sent. Although additional detailed cytomorphologic findings 
are not available, other cases of ALES have been characterized 
as basaloid neoplasm, follicular neoplasm, or suspicious for 
malignancy on FNA [2, 10, 14, 15].

Immunohistochemistry

All reported cases of ALES have demonstrated a characteris-
tic immunohistochemical profile (Table 2). ALES shares the 
strong, membranous CD99 expression and nuclear NKX2.2 
positivity characteristic of conventional Ewing sarcoma [2, 
3, 7–19]. But, by definition, this variant also demonstrates 
positivity for cytokeratin, p63 and p40 (Fig. 3). Although 
some degree of low molecular weight cytokeratin expression 
can be seen in up to 30% of conventional Ewing sarcoma 
[5, 20, 21], the diffuse nature of cytokeratin expression and 
positivity for high molecular weight cytokeratins is unique 

in ALES. Likewise, the diffuse positivity for p63 or p40 seen 
in ALES is uncommon in conventional Ewing sarcoma [22, 
23]. ALES also shows variable and usually focal positivity 
for neuroendocrine markers (most commonly synaptophy-
sin); these stains seem to be more consistently expressed in 
salivary than non-salivary sites [16]. Additionally, almost all 
cases of ALES have been negative for S100, SMA, desmin, 
WT1, and NUT1. Although a subset of cases have shown 
p16 positivity; in situ hybridization for HPV is always nega-
tive [8].

Molecular Diagnostics

Given the extensive overlap with other head and neck tumors, 
molecular testing is strongly recommended to confirm an 
ALES diagnosis. ALES harbors a recurrent t(11;22) EWSR1-
FLI1 translocation. This translocation is the most common 
genetic abnormality identified in Ewing sarcoma and has tra-
ditionally been considered pathognomonic for classification 
in the Ewing family [24]. Either break-apart FISH for EWSR1 
and/or FLI1 translocations or reverse transcription-polymerase 

Table 2   Ancillary testing results

Chromo chromogranin, CK pancytokeratin, F+ focally positive, FISH fluorescence in situ hybridization, NA not available, SMA smooth muscle 
actin, Synapto synaptophysin

Case CK p63/p40 Synapto Chromo CD99 NKX2.2 S100 Desmin SMA NUT1 EWSR1 FISH FLI1 FISH EWSR1-
FLI1 
PCR

1 + + NA NA + NA − − − NA + NA +
2 + + − − + NA − NA − NA + + NA
3 + + F+ − + NA − − − − NA NA +
4 + + − − + NA − NA NA NA + + NA
5 + + F+ − + + − − − − + + NA
6 + + − − + NA + − − − + + NA
7 + + − − + NA − − − − + + NA
8 + NA NA NA + NA F+ − − NA + + NA
9 + + F+ − + + − − − − + + NA
10 + + − − + NA F+ − F+ − + + NA
11 + + + F+ + NA − − − NA + + NA
12 + + − − + NA − − − − + NA NA
13 + + + − + + − − − − + NA NA
14 + NA − − + NA − NA NA NA NA NA +
15 + + + F+ + NA NA − NA NA + NA NA
16 + + − − + + F+ − − − + NA NA
17 + + F+ F+ + + − − − − + NA NA
18 + + + − + + − − − − + NA NA
19 + + − − + + − NA NA − + NA +
20 + + + − + NA − − NA − + NA NA
21 + + + F+ + + − NA NA − + NA NA
22 + + F+ NA + NA NA NA − − + NA +
23 + + F+ − + NA − − NA NA + NA +
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chain reaction (RT-PCR) can be used clinically to identify 
this translocation (Table 2). Although it is acceptable to use 
EWSR1 FISH alone in the appropriate morphologic and immu-
nohistochemical context, caution should be exercised to ensure 
that other EWSR1-rearranged neoplasms are excluded.

Differential Diagnosis

ALES was initially described as “adamantinoma-like” 
because its basaloid appearance and cytokeratin positiv-
ity created diagnostic confusion with tibial adamantinoma 
[1, 25]. Although adamantinomas do not pose a signifi-
cant diagnostic consideration in the head and neck, cases 
of ALES that arise in this region show both histologic and 
immunohistochemical overlap with a broad range of other 
small round blue cell tumors and carcinomas with basaloid 
features. Indeed, 17 of 23 reported cases initially received 
different diagnoses, including a wide variety of entities 
(Table 1) [2, 3, 7–16]. Given the rarity of this tumor, the 
first hurdle to making this diagnosis is even considering the 
possibility of ALES. Fortunately, a few key features point to 

this diagnosis regardless of anatomic site. Histologically, the 
most helpful finding for identifying ALES is the presence of 
a basaloid neoplasm with cytologic uniformity despite high-
grade histologic features such as necrosis and an elevated 
mitotic rate. Other microscopic features of ALES, including 
peripheral nuclear palisading, rosette formation, and abrupt 
formation of keratin pearls, can also be useful clues to sug-
gest the diagnosis but are neither specific nor uniformly 
present. Immunohistochemically, concomitant positivity for 
pancytokeratin, p40, and CD99 is identified by definition in 
ALES and is relatively specific for this diagnosis. Although 
synaptophysin is not positive in all cases, tumors that do 
show co-expression of synaptophysin with diffuse, strong 
p40 should prompt consideration of ALES, as this pattern 
is almost never seen in any other head and neck tumor type.

In the sinonasal tract, ALES must be specifically dis-
tinguished from a broad range of tumors that also show 
squamous or neuroendocrine differentiation. NUT carci-
noma can be a particularly problematic morphologic mimic 
because it also displays p40 positivity, abrupt keratiniza-
tion, nuclear monotony, and even occasional CD99 expres-
sion that can overlap with ALES [26, 27]. Fortunately, the 

Fig. 3   ALES demonstrates the membranous reactivity for CD99 (a, 
20x) and nuclear positivity for NKX2.2 (b, 20x) characteristic of 
Ewing sarcoma. However, it is defined by their unique complex epi-

thelial differentiation, with concomitant positivity for pancytokeratin 
(c, 20x) and p40 (d, 20x)
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NUT1 immunostain is highly sensitive for NUT carcinoma 
and uniformly negative in ALES [28–30]. Basaloid squa-
mous cell carcinoma demonstrates p40 positivity, keratin 
pearl formation, peripheral nuclear palisading, and pseudog-
landular architecture that can mimic rosette formation but 
shows significantly more cytologic atypia than ALES. High-
grade neuroendocrine carcinoma can also form rosettes and 
displays peripheral palisading and synaptophysin positivity 
but it consistently contains more cytologic atypia than ALES 
and lacks diffuse p40 and CD99 staining. Likewise, olfactory 
neuroblastoma frequently forms rosettes and pseudorosettes 
but should lack significant cytokeratin or CD99 expres-
sion and generally shows diffuse synaptophysin positivity. 
SMARCB1-deficient sinonasal carcinoma can raise consid-
eration of ALES through its cellular uniformity despite high-
grade features, basaloid cells, and variable positivity for p40 
and synaptophysin [31–33]. However, its characteristic plas-
macytoid/rhabdoid cells and immunohistochemical loss of 
SMARCB1 expression are not seen in ALES. Finally, sinon-
asal undifferentiated carcinoma is another poorly differenti-
ated carcinoma that can show highly infiltrative growth, but 
it lacks diffuse p40 and CD99 positivity and exhibits more 
marked nuclear pleomorphism.

In the salivary glands, ALES can show overlap with a 
broad spectrum of tumors that have basaloid or myoepithe-
lial features. Although solid forms of adenoid cystic car-
cinoma often display a high-grade appearance, infiltrative 
growth, and irregular glandular spaces that mimic rosettes, 
focal classic areas of cribriform architecture with distinct 
ductal and myoepithelial cell populations are usually pre-
sent to help distinguish it from ALES. Likewise, basal 
cell adenocarcinoma consists of infiltrative solid nests of 
basaloid cells that are reminiscent of ALES but is usually a 
low-grade tumor that lacks necrosis and an elevated mitotic 
rate. Moreover, while both of these tumors demonstrate p40 
positivity, they do so in a biphasic pattern with restriction to 
basal/myoepithelial cells in contrast to the diffuse expression 
seen in ALES. A subset of high-grade myoepithelial carci-
nomas of salivary origin can harbor EWSR1 rearrangements 
and also demonstrate nuclear uniformity, clear cytoplasm, 
myxoid to hyalinized matrix, and p40 positivity that can 
overlap with ALES. While EWSR1 fusion partners have not 
been established in salivary myoepithelial carcinomas, the 
FLI1 rearrangements characteristic of ALES have not been 
noted [34, 35]; strong expression of S100, SMA, and cal-
ponin can conversely confirm true myoepithelial differentia-
tion. Desmoplastic small round cell tumor (DSRCT), which 
more commonly occurs in the abdomen but has rarely been 
reported in salivary glands and adjacent tissues [36–39], 
also shares EWSR1 rearrangement, uniform basaloid cells, 
and prominent fibromyxoid stroma with ALES. However, 
DSRCT is consistently positive for desmin and WT1, which 

are not expressed in ALES, and harbors a distinctive WT1 
fusion.

Finally, in the thyroid gland, ALES can be mistaken 
for several other uncommon monomorphic tumors that 
demonstrate solid growth or high grade features. Poorly 
differentiated thyroid carcinoma can raise consideration of 
ALES via sheet-like or insular architecture and primitive 
follicular structures that mimic rosettes, but its expression 
of TTF1 and PAX8 can confirm thyroid follicular origin. 
Medullary carcinoma is another common thyroid tumor 
that also expresses neuroendocrine markers and cytokera-
tin and tends to show a solid and nested architecture, but 
more prominent amphophilic cytoplasm, positivity for 
CEA and calcitonin, and negativity for p40 would rule 
out ALES. Carcinoma showing thymus-like differentia-
tion (CASTLE) is a high grade basaloid tumor that shares 
high-molecular weight cytokeratin and p40 expression, 
occasional overt keratinization, and infiltrative growth 
with prominent stromal desmoplasia with ALES but can 
be distinguished by its CD5 and CD117 positivity [40, 
41]. Additionally, spindle epithelial tumor with thymus-
like differentiation (SETTLE) can also display marked 
hypercellularity, a primitive basaloid appearance, scle-
rotic stroma and positivity for both cytokeratin and CD99. 
However, SETTLE generally has lower grade histology 
with predominant spindled and glandular architecture that 
ALES lacks [42, 43].

Treatment and Prognosis

Full understanding of the natural history of ALES is 
somewhat limited at this point by a paucity of follow-up 
information, with treatment and outcome data available 
for just 17 patients at a median duration of 13 months 
(range 1–156 months; Table 3). Twenty-two of 23 ALES 
patients (96%) underwent surgical resection, followed by 
radiation therapy in 12 of 15 cases where details were 
available (80%) and adjuvant chemotherapy in 15 of 16 
cases (94%). Although a variety of chemotherapy regimens 
were employed, 8 patients (57%) were treated with the 
Ewing-specific protocol of alternating vincristine/doxoru-
bicin/cyclophosphamide and ifosfamide/etoposide (VDC/
IE) throughout, 4 patients (29%) were treated with other 
drug combinations, and 2 patients (14%) had an alternate 
regimen switched to VDC/IE after a change in diagnosis 
to ALES.

While original reports raised concern that ALES 
would be a more aggressive variant of Ewing sarcoma 
due to a lack of tumor necrosis in response to neoadju-
vant chemotherapy [1], many patients with head and 
neck tumors have had good outcomes with surgery and 
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adjuvant chemotherapy and radiation. Of the 12 reported 
cases with more than 6 months of follow-up, 6 patients 
(50%) experienced persistent, recurrent, or metastatic 
disease. Outcomes seem to vary across anatomic sites in 
this cohort, with disease progression in 2 (100%) patients 
with sinonasal tumors and 2 (67%) patients with soft tis-
sue tumors compared to just 1 patient (33%) with a parotid 
gland tumor and 1 (25%) patient with a thyroid tumor. 
This included 2 patients treated with VDC/IE (22%) and 2 
patients treated with other regimens (40%). At last follow 
up, 8 of these patients (66%) had no evidence of disease, 3 
patients (25%) were alive with disease, and 1 patient (9%) 
was dead with disease.

Tumor Classification

There has been persistent controversy regarding whether 
ALES truly represents a variant of Ewing sarcoma or a 
carcinoma (e.g., myoepithelial carcinoma) that carries 
the same translocation. Historically, the EWSR1-FLI1 

translocation has been considered pathognomonic for a 
diagnosis of Ewing sarcoma regardless of histologic fea-
tures. In the initial description of ALES, Bridge et al. 
argued that molecular homogeneity supersedes pathologic 
heterogeneity in Ewing sarcoma, and the complex epithe-
lial differentiation of ALES represents phenotypic drift 
[1]. Likewise, Folpe et al. noted that ALES falls within 
a spectrum of variant morphologies that conventionally 
should be regarded as Ewing sarcoma [5]. Indeed, the 
nuclear monotony, lobular architecture, rosette formation, 
and CD99/NKX2.2 positive immunoprofile are quite char-
acteristic of conventional Ewing sarcoma. Following this 
paradigm, most cases with these pathological, immuno-
histochemical, and molecular features have been reported 
using the ALES nomenclature [1, 4–16].

However, since ALES was initially described, there 
has been increasing recognition that unequivocally dis-
tinct tumor types can harbor identical translocations [44]. 
For example, the ETV6-NTRK3 fusion straddles multiple 
lineages with involvement in secretory carcinoma, papil-
lary thyroid carcinoma, infantile fibrosarcoma, congenital 

Table 3   Treatment and follow-up

AWD alive with disease, Chemo systemic chemotherapy, DOC dead of other causes, DWD dead with disease, NA not available, NED no evi-
dence of disease, VDC/IE alternating vincristine/doxorubicin/cyclophosphamide and ifosfamide/etoposide, XRT external-beam radiation therapy

Case Treatment Clinical course Follow-up 
(months)

Status

1 Surgery + XRT + chemo (initially cisplatin, then VDC/IE) Persistent local disease NA AWD
2 Surgery No residual disease 38 NED
3 Surgery + XRT + chemo Local recurrence 36 AWD
4 Surgery No residual disease 156 NED
5 Surgery + XRT + chemo (VDC/IE) No residual disease 1 NED
6 Surgery initially. At recurrence, surgery + XRT + chemo (docetaxel, 

carboplatin, capecitabine, methotrexate)
Local recurrence at 24 months; 

dural metastases at 46 months
52 DWD

7 XRT + chemo (VDC/IE) Persistent local disease 12 AWD
8 Surgery + XRT + chemo (ifosfamide/cyclophosphamide/etoposide, then 

ifosfamide/vincristine/etoposide)
No residual disease 61 NED

9 Surgery, XRT/Chemo pending No residual disease 1 NED
10 Surgery, XRT/chemo pending NA NA NA
11 Surgery, XRT/chemo pending NA NA NA
12 Surgery + chemo (VDC/IE), XRT pending NA 2 NA
13 Surgery, XRT/chemo pending No residual disease 1 NED
14 Surgery + XRT + chemo (VDC/IE) Pancreatic metastasis at 2 months 24 NED
15 Surgery + chemo (VDC/IE), XRT pending NA NA NA
16 Surgery + chemo (VDC/IE) No residual disease 3 DOC
17 Surgery + XRT + chemo (doxorubicin) No residual disease 13 NED
18 Surgery + XRT + chemo (carboplatin/etoposide) Persistent local disease 8 AWD
19 Surgery + XRT + chemo (VDC/IE) No residual disease 19 NED
20 Surgery + XRT + chemo (initially carboplatin/paclitaxel then VDC/IE) No residual disease 24 NED
21 Surgery, XRT/chemo pending NA NA NA
22 Surgery + XRT + chemo (VDC/IE) No residual disease 7 NED
23 NA NA NA NA
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mesoblastic nephroma, inflammatory myofibroblastic tumor, 
and acute myeloid leukemia [45–51]. Even elsewhere in the 
EWSR1 family, the EWSR1-ATF1 fusion has been impli-
cated in angiomatoid fibrous histiocytoma, salivary and 
odontogenic clear cell carcinoma, clear cell sarcoma, mes-
othelioma, and intracranial myxoid mesenchymal tumors 
[52–56]. Indeed, the EWSR1-FLI1 translocation is now one 
of a shrinking number of gene fusions that remains inextri-
cably linked to a single diagnosis. In this spirit, two cases 
with identical morphology and immunophenotype to ALES 
were reported as “carcinoma with Ewing family tumor ele-
ments” (CEFTE) [2, 3].

At this point, there is no gold standard to resolve the 
dichotomy between genotype and phenotype in ALES. 
Because a specific chemotherapy protocol of alternating 
VDC/IE is regarded as most effective at treating Ewing sar-
coma, and alternate therapeutic regiments are generally used 
to manage carcinomas [57–60], outcomes data on which 
regimen is more effective in ALES cases could conceiv-
ably inform this distinction. However, limited follow up and 
confounding differences in tumor behavior across anatomic 
sites make it impossible to draw conclusions about optimal 
classification from treatment response at this point. In this 
review, we chose to adhere to the conventional ALES termi-
nology, believing that consistency in nomenclature between 
the vast majority of reported cases is more valuable than 
mirroring standards used in other tumor types. Indeed, we 
contend that maintaining the more familiar terminology is 
the best way to promote increased recognition and under-
standing of this distinctive lesion, potentially facilitating a 
more informed discussion of its classification and manage-
ment later on. Regardless of name, there is little doubt that 
the tumor we have referred to as ALES is a unique, recog-
nizable clinicopathologic entity with specific morphologic, 
immunohistochemical, and molecular features.

Conclusion

ALES is a rare tumor currently regarded as a variant of 
Ewing sarcoma that demonstrates well-developed squa-
mous epithelial differentiation. In recent years, ALES has 
predominantly been reported in the head and neck, where 
it can show diagnostic overlap with a wide range of small 
round blue cell tumors and basaloid carcinomas. Some of 
the most helpful clues to the diagnosis of ALES include 
cytologic monotony despite high-grade histologic features 
and co-expression of CD99, pancytokeratin, p40, and syn-
aptophysin; identification of an EWSR1-FLI1 translocation 
confirms the diagnosis. Improved diagnosis of ALES and 
documentation of its natural history is essential to resolve 

ongoing controversy regarding the best classification and 
management of this distinctive entity.
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