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Background: Basaloid squamous cell carcinoma (BSCC) is a rare variant of squamous cell carci-
noma with distinct pathologic characteristics. The histogenesis of BSCC is not fully understood, 
and the cancer has been suggested to originate from a totipotent primitive cell in the basal cell 
layer of the surface epithelium or in the proximal duct of secretory glands. Methods: Twenty-six 
cases of head and neck BSCC from Asan Medical Center, Seoul, Korea, reported during a 
14-year-period were subclassified into basal, ductal, and mixed subtypes according to the expres-
sion of basal (cytokeratin [CK] 5/6, p63) or ductal markers (CK7, CK8/18). The cases were also 
subject to immunohistochemical study for CK19, p53, cyclin D1, epidermal growth factor receptor 
(EGFR), and p16 and to in situ hybridization for human papillomavirus (HPV), and the results were 
clinico-pathologically compared. Results: Mixed subtype (12 cases) was the most common, and 
these cases showed hypopharyngeal predilection, older age, and higher expression of CK19, p53, 
and EGFR than other subtypes. The basal subtype (nine cases) showed frequent comedo-necro-
sis and high expression of cyclin D1. The ductal subtype (five cases) showed the lowest expres-
sion of p53, cyclin D1, and EGFR. A small number of p16- and/or HPV-positive cases were not re-
stricted to one subtype. BSCC was the cause of death in 19 patients, and the average follow-up 
period for all patients was 79.5 months. Overall survival among the three subtypes was not signifi-
cantly different. Conclusions: The results of this study suggest a heterogeneous pathogenesis of 
head and neck BSCC. Each subtype showed variable histology and immunoprofiles, although 
the clinical implication of heterogeneity was not determined in this study. 
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▒ ORIGINAL ARTICLE ▒

Basaloid squamous cell carcinoma (BSCC) of the head and 
neck is a rare variant of squamous cell carcinoma (SCC) with distinct 
pathologic characteristics with multipotential differentiation.1 
Histologic characteristics of BSCC include solid nesting, comedo-
necrosis, cribriform pattern, trabecular arrangement, ductal dif-
ferentiation, and associated conventional SCC, most frequently 
seen in situ. The histogenesis of BSCC is not fully understood, 
and the cancer has been suggested to originate from a totipotent 
primitive cell in the basal cell layer of the surface epithelium or in 
the proximal duct of secretory glands.2 The incidence of ductal 
differentiation in BSCC has been reported to range from 27.5%– 
45%3,4 and was associated with significantly better survival than 
those without ductal differentiation in a study by Imamhasan et al.4 

However, the clinical significance of the differentiation profiles of 
BSCC has not otherwise been studied. Most studies on BSCC 
cytokeratin (CK) immunoprofiles have focused on diagnostic value 
and the ability to distinguish BSCC from other carcinomas with 
basaloid features.5-12 CK14 was the most consistently expressed 
CK in BSCC,3,5,6,10-12 which is similar to the pattern seen in con-
ventional SCC.4 Nonetheless, considering the histologic diversity 
of BSCC, CK immunoprofiles of BSCC are expected to be het-
erogeneous and not unique. The aim of this study was to examine 
expression patterns of basal and ductal immunomarkers, including 
variable CKs, in BSCC of the head and neck; to subclassify them 
according to basal or ductal immunomarker expression; and to 
compare their histology, other oncogene expression, human pap-
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illomavirus (HPV) status, and clinical features.

MATERIALS AND METHODS

Immunohistochemistry and in situ hybridization

Twenty-six cases of head and neck BSCC from Asan Medical 
Center, Seoul, Korea, reported during a 14-year period were subject 
to immunohistochemical study for CK5/6 (1:200, Zymed, San 
Francisco, CA, USA), CK7 (1:400, Dako, Glostrup, Denmark), 
CK8/18 (1:200, Cell Marque, Rocklin, CA, USA), CK19 
(1:100, Cell Marque), p63 (1:200, Dako), p53 (1:3,000, Glostrup, 
cyclin D1 (1:100, Neomarkers, Fremont, CA, USA), epidermal 
growth factor receptor (EGFR; 1:200, Invitrogen, Carlsbad, CA, 
USA), p16INK4 (1:10, Pharmingen, Franklin Lakes, NJ, USA) 
and in situ hybridization for HPV. Immunostaining was carried 
out on 4-μm sections using a Ventana autostainer and an ultra-
view DAB detection kit (Ventana Medical Systems Inc., Tucson, 
AZ, USA), according to the manufacturer’s instructions. Cyto-
plasmic staining of CK5/6, CK7, CK8/18, and CK19 and nuclear 
staining of p63, p53, cyclin D1, and p16INK4 were regarded as 
positive if diffusely or heterogeneously staining was noted in ≥ 

20% of the tumor cells. EGFR staining was regarded as positive 
if ≥ 10% of tumor cells showed membranous staining with 
strong or intermediate intensity. For HPV in situ hybridization, the 
INFORM HPV III Family 16 Probe (B) was used in conjunction 
with the ISH iView Blue Plus Detection Kit (Ventana Medical 
Systems Inc.). The INFORM HPV III Family 16 Probe (B) detects 
the following high-risk HPV genotypes: 16, 18, 31, 33, 35, 39, 
45, 51, 52, 56, 58, and 66. Light microscopy results were analyzed, 
and any blue nuclear dots in the tumor cells were regarded as 
positive staining.

Clinicopathologic analysis

Cases that expressed either one or two basal (CK5/6 and p63) 
or ductal (CK7 and CK8/18) markers were considered as basal 
or ductal subtypes, and expression of both basal and ductal 
markers was subclassified into a mixed subtype. The case histologies 
were re-evaluated for the presence of nuclear palisading, comedo-
necrosis, cribriform pattern, ductal differentiation, mucin production, 
and desmoplasia. Clinical information, including survival period 
of the patients, was obtained via medical records. The average 
follow-up period for all patients was 79.5 months.

For descriptive statistics, all categorical data were compared 
with the chi-square test. Continuous data were expressed as mean 
values and were compared using ANOVA. A survival curve was 
estimated using the Kaplan-Meier method, and differences in 

survival between groups were compared using the log-rank test. 
p < .05 was considered statistically significant.

RESULTS

Expression of basal and ductal markers

Positive rates for basal (CK5/6; p63) and ductal markers 
(CK7; CK8/18) in 26 BSCC are summarized in Table 1. Overall 
positive rates for CK5/6, p63, CK7, and CK8/18 were 65.4%, 
73.1%, 34.6%, and 46.2%, respectively. Twelve combination 
patterns were observed, and BSCCs were subdivided into basal 
(nine cases), ductal (five cases), and mixed (12 cases) subtypes 
(Fig. 1). Clinical features of the 26 cases based on subtype are 
summarized in Table 2. Advanced age and male gender were 
more frequently observed in the mixed subtype than in the basal 
and ductal subtypes. While 60% of laryngeal or hypopharyngeal 
BSCC was classified as the mixed subtype, 60% of oropharyngeal 
BSCC was determined to be the basal subtype. BSCC was the 
cause of death in 19 of the 26 patients. Overall survival periods 
were not significantly different among the three subtypes (Fig. 2). 

Histologic parameters

The relationships between histologic parameters and subtypes 
are listed in Table 3. Nuclear palisading was observed in both 
basal and ductal subtypes, but not in the mixed subtype (p = 

.010). Comedo-necrosis was most commonly observed in the basal 
subtype, followed by ductal and mixed subtypes (p = .001). 
Ductal differentiation or mucin production was observed not only 
in the ductal subtype but also in the basal and mixed subtypes. 
Desmoplasia was most common in the basal subtype, followed 
by ductal and mixed subtypes (p = .021). Representative histo-

Table 1. Combined expression patterns of basal and ductal mark-
ers in head and neck basaloid squamous cell carcinomas

No. of cases CK5/6 p63 CK7 CK8/18

Basal subtype 7 + + - -
1 + - - -
1 - + - -

Ductal subtype 2 - - + +
2 - - + –
1 - - - +

Mixed subtype 2 + + + +
1 + + + -
5 + + - +
1 + - - +
2 - + + -
1 - + - +

Total, n (%) 26 17 (65.4) 19 (73.1) 9 (34.6) 12 (46.2)

CK, cytokeratin.
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logic features are shown in Fig. 3. 

Expression of CK19, p53, cyclin D1, EGFR, p16, and HPV

The expression rates of other tested markers in the three sub-
groups are compared in Table 4 and illustrated in Fig. 4. CK19, 
which normally exists in the basal layers of both squamous epi-
thelium and various ductal structures, was positive in 42.3% of 
cases and was most commonly identified in the mixed subtype, 
followed by ductal and basal subtypes (p > .05). Overexpression 
of p53 was observed in 34.6% of cases and was more commonly 
observed in mixed than in basal or ductal subtypes (p >. 05). Cyclin 

D1 and EGFR expression were observed in 69.2% and 61.5%, re-
spectively, and the ductal subtype showed the lowest expression 
rate for both proteins (p > .05). Four p16-positive cases and three 
HPV-positive cases showed no subtype tendencies.

DISCUSSION

BSCC is a type of squamous cell carcinoma that occurs in the 
supraglottic larynx, pyriform sinus, base of tongue, or esophagus. 
The main histologic components of BSCC are undifferentiated 
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Fig. 1. Examples of combined expression patterns of basal and ductal immunomarkers in head and neck basaloid squamous cell carcino-
mas. CK, cytokeratin. 

Table 2. Clinical features of head and neck basaloid squamous cell 
carcinoma according to subtype

Characteristic Basal (n = 9) Ductal (n = 5) Mixed (n = 12)

Age, mean (yr) 59.8 58.2 63.7
Male:Female 7:2 3:2 11:1
Location
   Larynx (n = 5) 0 2 3
   Hypopharynx (n = 10) 3 1 6
   Oropharynx (n = 5) 3 1 1
   Nasopharynx (n = 1) 1 - -
   Sinonasal (n = 2) 1 1 -
   Oral cavity (n = 1) - - 1
   Salivary gland (n = 1) 1 - -
   External auditory canal (n = 1) - - 1
Outcome
   DOD (n = 19) 6 4 9
   AWD (n = 3) 2 0 1
   AUS (n = 4) 1 1 2
Average survival period (mo) 65.8 59.2 52.5

DOD, died of disease; AWD, alive with disease; AUS, alive with unknown 
status.

Follow-up duration (mo)
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Fig. 2. Overall survival curves of basal, ductal, and mixed subtypes 
of head and neck basaloid squamous cell carcinomas.



http://jpatholtm.org/https://doi.org/10.4132/jptm.2017.03.03

Subtypes of Basaloid Squamous Cell Carcinoma  •     377

cells, but there can be divergent differentiation, including ductal 
differentiation. The multipotency of BSCC has been described 
more often with an esophageal origin than in the head and neck.1,3,4 

Several studies on the CK immunoprofiles of BSCC have been 
reported, based on diagnoses in the head and neck region, and 
most of them focused on the diagnostic value and distinguishing 
BSCC from other carcinomas with basaloid features.5,6,8-12 The 
most frequently expressed CK subtype in BSCC was CK14 (53%– 
100%)5,6,8,10,11 and CK5/6 (100%),9 followed by CK19 and CK8/ 
18 (80%),6 and CK17 (68%).5 These have been described as 
useful markers for differentiating BSCC from other histologically 
similar tumors including basal cell carcinoma with squamous 
metaplasia, adenoid cystic carcinoma, and neuroendocrine carci-
noma. The CK7 expression rate has varied depending on the report 
(0%–53%).8,10,11,13,14

Based on the variable histology and CK expression of BSCC, we 
hypothesized that this tumor is heterogeneous and not homogenous. 
Kobayashi et al.3 also concentrated on the histologic diversity of 
esophageal BSCC. They analyzed expression patterns of CK7, 
CK14, and smooth muscle actin in relationship to different com-
ponents of BSCCs. However, our attempt to subclassify BSCC 
according to the expression of basal (CK5/6, p63) or ductal markers 
(CK7, CK8/18) is novel. 

Imamhasan et al.4 studied 22 esophageal BSCCs in comparison 
with conventional SCC. BSCC frequently manifested with ductal 
differentiation (27.5%), and cases with ductal differentiation were 
associated with better outcomes than cases without ductal dif-
ferentiation, although this result was not statistically significant. 
Ductal differentiation was observed in eight of 26 cases (30.8%) 

Table 3. Histologic features of head and neck basaloid squamous 
cell carcinoma according to subtype 

Histologic finding
Basal 
(n = 9)

Ductal 
(n = 5)

Mixed 
(n = 12)

Total 
(n = 26)

Palisading 4 (44.4) 3 (60.0) 0a 7 (26.9)
Comedonecrosis 9 (100) 3 (60.0) 3 (25.0)b 15 (57.7)
Cribriform pattern 2 (22.2) 2 (40.0) 3 (25.0) 7 (26.9)
Ductal differentiation 4 (44.4) 2 (40.0) 2 (16.7) 8 (30.8)
Mucin production 2 (22.2) 2 (40.0) 3 (25.0) 7 (26.9)
Desmoplasia 4 (44.4) 2 (40.0) 0c 6 (23.1)

Values are presented as number (%).
ap = .010; bp = .001; cp = .021.

Table 4. Other immunomarker expression in head and neck basa-
loid squamous cell carcinoma according to subtype

Immunomarker
Basal 
(n = 9)

Ductal 
(n = 5)

Mixed 
(n = 12)

Total 
(n = 26)

CK19 2 (22.2) 2 (40.0) 7 (58.3) 11 (42.3)
p53 2 (22.2) 1 (20.0) 6 (50.0) 9 (34.6)
Cyclin D1 7 (77.8) 2 (40.0) 9 (75.0) 18 (69.2)
EGFR 6 (66.7) 1 (20.0) 9 (75.0) 16 (61.5)
p16 1 2 1 4 (15.4)
HPV 1 2 0 3 (11.5)

Values are presented as number (%).
CK, cytokeratin; EGFR, epidermal growth factor receptor; HPV, human 
papillomavirus.

Fig. 3. Representative histologic parameters of basaloid squamous cell carcinomas. (A) Nuclear palisading. (B) Comedo-necrosis. (C) Cribri-
form pattern. (D) Ductal differentiation. (E) Mucin production. (F) Desmoplasia.
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in our study. Ductal differentiation or mucin production was 
not restricted to the ductal subtype but was associated with basal 
or mixed subtypes. Ductal differentiation and ductal phenotypes 
were not significantly associated with improved prognoses. There 
was no significant difference in overall survival among the three 
subtypes. Among other histologic parameters, peripheral nuclear 
palisading, comedo-necrosis, and desmoplasia were significantly 
less frequent in the mixed subtype than in the basal or ductal 
phenotype. However, the clinical significance of this result was 
not fully elucidated. 

When expression rates for other immunomarkers were com-

pared, CK19, which can be both a basal and ductal marker, was 
positive in 42.3% of cases, which was lower than the rate of CK5/6 
(65.4%) or CK8/18 (46.2%) expression. The p53 expression rate in 
head and neck BSCC was 34.6%, which was slightly lower than 
reported rates of 40%–100%.1,6,14,15 CyclinD1 and EGFR were 
positive in 69.2% and 61.5%, respectively. There are currently 
no reported data on expression patterns of these proteins in head 
and neck BSCC. A few studies on esophageal BSCC showed 25% 
cyclinD1 positivity and 56%–100% EGFR positivity.16,17 The 
ductal subtype tended to exhibit lower levels of p53, cyclinD1, 
and EGFR expression than basal or mixed subtypes; however, 

Fig. 4. Representative expression patterns of cytokeratin 19 (A), p53 (B), cyclinD1 (C), epidermal growth factor receptor (D), p16 (E), and hu-
man papillomavirus in situ hybridization (F).
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based on the small number of cases in this study, the result was 
not statistically significant. A small number of p16- and/or HPV-
positive cases were not restricted to one subtype. Three HPV-
positive cases consisted of one basal subtype from the tonsil, one 
ductal subtype from the tonsil, and one ductal subtype from the 
nasal cavity. In the past, a relationship between HPV and basa-
loid morphology of head and neck squamous cell carcinoma has 
been suggested,18,19 but it is now accepted that not all BSCC 
cases are associated with HPV, and HPV status is more closely 
related to the location than histology of SCC.20,21 A recent study 
suggested a relationship between high-risk HPV and CK19 expres-
sion,22 but two of three HPV-positive cases in this study were 
negative for CK19.

In summary, BSCC consists of a heterogeneous group that contain 
tumors with basal, ductal, or mixed immunophenotypes, and this 
phenomenon suggests a complex histogenesis. Mixed subtypes 
showed fewer histological characteristics, and the ductal subtype 
showed less oncogenic protein expression (p53, cyclin D1, and 
EGFR), although the clinical implications of these findings 
have not been fully elucidated. The low expression rate of BSCC 
for CK19 contrasts with the high expression in conventional SCC 
and limits the diagnostic utility of CK19 mRNA detection in this 
entity.

Although this study suggested a heterogeneous pathogenesis 
of head and neck BSCC, there were some limitations to this 
study, including the retrospective design, small number of cases, 
and the fact that all patients came from a single institution. Ex-
tended or multi-institutional studies might produce more sig-
nificant results. Furthermore, remarkable advances in investigative 
tools, such as genomic microarray technologies and next-generation 
sequencing, could help confirm the results.
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