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Background: Basaloid squamous cell carcinoma (BSCC) is a rare variant of squamous cell
carcinoma (SCC) of the esophagus. This study aimed to assess the discrepancy in clinico-
pathological characteristics and protein expression between esophageal BSCC and typical
esophageal SCC.

Study Design: We reviewed 40 cases of esophageal BSCC. As controls, 63 well-
differentiated SCC (WSCC) patients, 70 moderately differentiated SCC (MSCC) patients,
and 51 poorly differentiated SCC (PSCC) patients were selected. The clinicopathologic
characteristics and immunoreactivity of Ki-67, p53, p63, and epidermal growth factor
receptor (EGFR) were then evaluated in the BSCC and typical SCC patients.

Results: The 5-year survival rates for the BSCC patients were 27.5%. The prognostic
outcomes of the BSCC group were similar to those of the PSCC and MSCC groups but
worse than that of the WSCC group, with a significant difference (P=0.045). Ki-67 expres-
sion was significantly higher in the BSCC group than that in the WSCC group (P < 0.05).
Meanwhile, there were no significant differences in the expression of the other molecular
markers (p53, p63, and EGFR) between the typical SCC and BSCC groups (P > 0.05). The
median survival time of esophageal the BSCC patients with low p53 expression was
significantly longer than that of the patients with high p53 expression (P=0.026). Further,
the median survival time of the esophageal BSCC patients with high p63 expression was
significantly longer than that of the patients with low p63 expression (P=0.041). Meanwhile,
Ki-67 and EGFR expressions were not correlated with OS in the BSCC group.
Conclusion: Esophageal BSCC has a more clinically virulent course. Notably, p53 and p63
expression are associated with prognosis in BSCC. These findings conject that evaluation of
multiple cancer biomarkers might be a promising auxiliary diagnostic indicator in BSCC.
Keywords: basaloid squamous cell carcinoma, Ki-67, p53, p63, EGFR

Introduction

Esophageal cancer (EC) is one of the most common cancers worldwide.! More than
450,000 incident cases of EC are diagnosed annually, and this is projected to
increase by 140% over the next 10 years.>” Squamous cell carcinoma (SCC)
remains the most common type of EC globally. Basaloid squamous cell carcinoma
(BSCC) is a rare and poorly differentiated variant of the typical SCC. BSCC is
histologically defined as an infiltrating carcinoma with dense cells, hyperchromatic
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nuclei, and sparse cytoplasm.* In previous reports, the
incidence of esophageal BSCC ranged from 0.77% to
5.0%.7"

Pathological manifestations of esophageal BSCC were
local invasive growth, poor differentiation, high proliferative
activity, and high incidence of distant metastasis.'? The prog-
nostic outcomes of BSCC in comparison to those of esopha-
geal SCC are yet to be clarified. According to the high
histological characteristics of BSCC, some researchers have
suggested that patients with esophageal BSCC have poorer
prognosis than those with esophageal SCC. In contrast,
others have detected similar outcomes.> !> However, com-
parative analyses of survival outcomes between esophageal
SCC and BSCC have been rarely reported.

Given that BSCC is a rare distinct variant of SCC,
further assessments (eg, cancer biomarkers), in addition
to those conducted for preliminary diagnosis, are needed.
Ki-67, a well-known marker of cell proliferation, has been
discovered to be significantly connected with poor prog-
nosis in a great many cancers. P63 plays a part in cell
differentiation, development, and cancerization. Epidermal
growth factor receptor (EGFR) play a major role in the
growth and maintenance of organisms by regulating cell
division, apoptosis, differentiation, and migration. Studies
have shown that Ki-67, p53, p63, and EGFR are associated
with EC tumorigenesis and progression. However, evi-
dence on the role of Ki-67, p53, p63, and EGFR in
esophageal BSCC are scarce.

Thus, this study aimed to assess the discrepancy in clin-
icopathological characteristics and prognosis between esopha-
geal BSCC and typical esophageal SCC. Moreover, we
assessed the protein expression of Ki-67, p53, p63, and
EGFR to determine their prognostic impact in esophageal
BSCC.

Materials and Methods

Study Design and Patients
This study was approved by the Ethics Committee of the
Affiliated Huaian No. 1 People’s Hospital of Nanjing
Medical University and was conducted according to the
tenets of the 1064 Declaration of Helsinki and its later
amendments. Informed consent was exempted due to the
retrospective nature of the study. All patients’ health infor-
mation, such as patient’s name, age, diagnosis, and medi-
cal history were treated strictly confidentially.

The subjects were 1681 patients with esophageal carci-
noma who underwent surgical resection in the Affiliated

Huai’an No. 1 People’s Hospital of Nanjing Medical
University between December 2012 and June 2015.
Esophageal cancer was classified according to the 7th edition
of the Union for International Cancer Control-American
Joint Committee on Cancer (UICC-AJCC) tumor, node,
metastasis (TNM) staging system. In this cohort, there are
only 40 patients (2.38%) were histologically diagnosed with
BSCC. These 40 BSCC patients included 7 patients with
stage IA, 4 patients with stage 1B, 19 patients with stage
1A, 3 patients with stage IIB, 5 patients with stage I1IA, and
2 patients with stage IIIC. Except for these 40 BSCC patients,
we diagnosed and collected 63 well-differentiated SCC
(WSCC) patients, 70 moderately differentiated SCC
(MSCQC) patients, and 51 poorly differentiated SCC (PSCC)
patients in other 1641 patients by two independent patholo-
gical doctors. Finally, we collected all these 224 patients for
further comparisons and analysis in order to distinguish their
clinical and molecular pathological features (Table 1).

Pathologic Review

Formalin-fixed paraffin-embedded tissue sections stained
with hematoxylin and eosin were reviewed by pathologists.
BSCC is mainly consist of basaloid cells (BCs), with high
nucleo-cytoplasm ratio and obvious mitotic characteristics.
BCs are mainly arranged in the shape of solid-contoured
lobules. Solid sheets, anastomosing trabeculae, or microcys-
tic structures are present in some cases. The frequencies of
solid nests with central necrosis (Figure 1A), cribriform
patterns (Figure 1B), ductal differentiation (Figure 1C),
amorphous hyaline substance (Figure 1D), microcyst nests
(Figure 1E) and trabecular nests (Figure 1F) were evaluated.

Immunohistochemistry

Immunohistochemical analysis were performed using the
streptavidin-biotin-peroxidase complex technique, according
to the manufacturer’s protocol. The sections were incubated
with primary antibodies as follows: Ki-67, 1:40
(Neomarkers, USA); p53, 1:80 (Dako, Glostrup, Denmark);
p63, 1:50 (Dako, Glostrup, Denmark); and EGFR, 1:20
(Novocastra, UK). For all antibodies, slides were then incu-
bated in liquid DAB+chromogen system (Dako, Glostrup,
Denmark) and counterstained with hematoxylin.

The cutoff values for positivity were as follows. High
and low Ki-67 expression were defined as nuclear immu-
noreactivity of less than and at least 50% staining,
respectively.'® P53, p63, and EGFR were scored depend-
ing on the staining intensity (0-3+), as no staining (0),
weak (1+), moderate (2+), and strong (3+) staining. Cases
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Table | Comparison of Clinicopathologic Characteristics Among the Patients with BSCC and with Different Histologic Grades of
SCC

BSCC (n=40) WSCC (n=63) MSCC (n=70) PSCC (n=51) P value
Age (years), median (range) 64 (47-81) 62 (43-77) 62 (42-77) 63 (46-77) 0.388
Sex
Male 29 (72.5%) 47 (74.6%) 46 (65.7%) 33 (64.7%) 0.583
Female Il (27.5%) 16 (25.4%) 24 (34.3%) 18 (35.3%)
Tumor location
Upper 8 (20.0%) 7 (11.1%) 7 (10.0%) 7 (13.7%) 0.569
Middle 23 (57.5%) 44 (69.8%) 50 (71.4%) 30 (58.8%)
Lower 9 (22.5%) 12 (19.0%) 13 (18.6%) 14 (27.5%)
Depth of invasion (pT)
pTl 7 (17.5%) 5 (7.9%) 11 (15.7%) I (21.6%) 0.348
pT2 7 (17.5%) 15 (23.8%) 18 (25.7%) 7 (13.7%)
pT3 26 (65.0%) 43 (68.3%) 41 (58.6%) 33 (64.7%)
Lymph node metastasis (pN)
pNO 33 (82.5%) 41 (65.1%) 42 (60.0%) 34 (66.7%) 0.175
pNI 4 (10.0%) 13 (20.6%) 15 (21.4%) 10 (19.6%)
pN2 I (2.5%) 9 (14.3%) Il (15.7%) 5 (9.8%)
pN3 2 (5.0%) 0 (0.0%) 2 (2.9%) 2 (3.9%)
Clinical stage
| Il (27.5%) 8 (12.7%) 8 (11.4%) 9 (17.6%) 0.282
I 22 (55.0%) 37 (58.7%) 38 (54.3%) 27 (52.9%)
n 7 (17.5%) 18 (28.6%) 24 (34.3%) 15 (29.4%)

with scores of 0—1+ were considered to have low expres-
sion, whereas those with a score of 2+-3+ were considered

to have high expression (Figure 2).!"'®

Statistical Analysis

Survival time was calculated from the start of treatment to
death or the most recent follow-up. Clinicopathologic data
between esophageal BSCC and esophageal SCC patients
were statistically compared using the x2 test or Fisher’s
exact test, as appropriate. The cumulative survival of the
patients was calculated using the Kaplan-Meier method
compared between two groups using the log-rank method.
Data from patients who were still alive by the time of
analysis were censored. All statistical analysis were per-
formed using SPSS 13.0 software (SPSS Inc., Chicago, IL,
USA). P values <0.05 were considered significant.

and clinical stage (P > 0.05), were not significantly differ-
ent between the four groups. The clinicopathological char-
acteristics of the BSCC group and different histologic
grades of the SCC group are shown in Table 1.

The 1-, 3-, and 5-year survival rates of the BSCC group
were 77.5%, 42.5%, and 27.5%, respectively; the WSCC
group, 87.3%, 60.3%, and 44.4%; the MSCC group,
84.3%, 52.9%, and 38.6%; and the PSCC group, 82.4%,
51.0%, and 37.3%, respectively. The prognostic outcomes
of the BSCC group were similar to those of the PSCC and
MSCC groups, but worse than that of the WSCC group,
with the difference being significant (P=0.045) (Figure 3).

Prognostic Factors for Survival

Univariate analysis of risk factors for survival in BSCC
showed significant correlations between patient survival
and lymph node metastasis (P=0.013) and clinical stage

Results (P=0.002) (Table 2).
Clinicopathologic Characteristics and
Prognosis Histopathological Features

The clinicopathologic characteristics, including sex, age,
tumor location, depth of invasion, lymph node metastasis,

The main component of BSCC is BCs with high nucleo-
cytoplasmic ratio. Mitotic figures were prominent. Some
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Figure | Features of BSCC of the esophagus (hematoxylin and eosin staining). (A) The basal cells show solid growth with central necrosis (x200). (B) Cribriform pattern is
consisted of basal cells showing a cribriform-like pseudoglandular lumina (%200). (C) The undifferentiated tumor cells are arranged in ducts (x200). (D)Amorphous hyaline
substance is present in the tumor nests (%X400). Microcyst or trabecular nest: (E) The basal cells show a nest with tiny cysts (X200). (F) The basal cells show a nest with

a trabecular arrangement (%200).

cases also presented with solid sheets, anastomosing trabecu-
lae, or microcystic structures. Solid nests with central necrosis
and amorphous hyaline substance were present in all cases of
BSCC. Cribriform patterns were observed in 18 cases (45%).
Ductal differentiation was found in 17/40 (42.5%) cases,
microcyst nests and trabecular nests was found in 33/40
(82.5%) cases.

Expression of Ki-67, P53, P63, and EGFR
Ki-67 expression was significantly higher in the BSCC and
PSCC groups than that in the WSCC group (P < 0.05).
Meanwhile, there were no significant differences in p53,
p63, and EGFR expressions between the typical SCC and
BSCC groups (P > 0.05) (Table 3).

Clinicopathologic Variables and Survival in
Relation to Protein Expression in

Esophageal BSCC

In the BSCC group, the expressions of Ki-67, p53, p63, and
EGEFR protein did not correlate with sex, age, tumor location,
depth of invasion, lymph node metastasis, and clinical stage (P
> (.05) (Table 4). However, the median survival time of the
BSCC patients with low p53 expression was significantly
longer than that of patients with high p53 expression (42
months vs 16 months, P = 0.026). Our data also showed
a significant correlation between p63 expression and OS. The
median survival time of the BSCC patients with high p63
expression was significantly longer than that of patients with
low p63 expression (33 months vs 14 months, P = 0.041). Ki-
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Figure 2 Immunohistochemical analysis of BSCC cases (x200). (Al) Ki-67 is
strongly expressed in almost all tumor nuclei. (A2) Low expression of Ki-67.
(B1) Strong nuclear expression of p53 in the tumor nests. (B2) Negative expres-
sion of p53. (CI) Tumor nuclei was strongly immunoreactive for p63 in immuno-
positive samples. (C2) Tumor cells were immunonegative for p63 were rarely
immunoreactive. (DI) Strong membranous staining for EGFR diffusely found in
the tumor nests. (D2) Low EGFR expression.

67 and EGFR were not correlated with OS in the BSCC group
(Figure 4).

Discussion

BSCC is a rare histological type of EC with distinct
characteristics. In our study, only 40 of the 1681
(2.38%) patients with esophageal
BSCC. The incidence is consistent with those published
previously.” ' The histopathological characteristics of
BSCC differ from those of typical SCC of the esopha-
gus. BSCC itself has typical histological components:

carcinoma had

a solid nest with central necrosis, cribriform pattern,
amorphous hyaline substance, microcyst nests and tra-
becular nests."’

The diagnosis of esophageal BSCC is dependent upon
histopathological examination. Endoscopic biopsy is the
most commonly used method for pretreatment diagnosis.
Considering the differing histological characteristics of eso-
phageal BSCC, some cases are confused with small cell carci-
noma, adenoid cystic carcinoma, poorly differentiated SCC, or
adenosquamous carcinoma.”' ! Furthermore, endoscopic
biopsy has low diagnostic accuracy for BSCC because in many
cases of BSCC, the tumor surface is covered by normal epithe-
lium or SCC. Oguma et al reported that endoscopic biopsy only
has 32% accuracy for diagnosing BSCC.?* In our study, the
accuracy of preoperative endoscopic biopsy for esophageal
BSCC only 7.5% accuracy. A total of 36 cases were misdiag-
nosed as SCC, and one was misdiagnosed as small cell eso-
phageal carcinoma. A previous study reported that some
modalities can help improve the accuracy of diagnosis. For
example, if BSCC is suspected during endoscopy, a biopsy
should be performed from the erosive lesion.”? Biopsy samples
should be obtained from multiple sites in the deep portion of
the tumor to determine the histological characteristics of
BscC.”

Due to the low incidence of esophageal BSCC and
the lack of relevant data, no standard treatment for eso-
phageal BSCC has been established. So far, the treatment
for esophageal BSCC is akin to that for typical SCC,
with surgical resection being an important modality for
esophageal BSCC. In our study, we observed no signifi-
cant differences in sex, age, tumor location, depth of

invasion, lymph node metastasis, or clinical stage
between BSCC and SCC, consistent with previous
findings.’~*2*

The prognostic differences between BSCC and typi-
cal esophageal SCC are unclear. Sarbia et al’ have
observed that no significant difference in clinical prog-
nosis between patients with BSCC and with SCC who
have a similar clinical stage and undergo curative resec-
tion. In contrast, Some previous reports have suggested
that the prognosis of esophageal BSCC with locally
invasive growth pattern and high proliferation activity
is worse than that of typical SCC."*"'* In our study,
among the patients who underwent thoracic esophagect-
omy, the prognostic outcomes of the BSCC group were
similar to those of the PSCC and MSCC group.
Meanwhile, they were worse than those of the WSCC
group, with a significant difference. Our results are
with

Imamhasan et al.'"’ Importantly, these findings support

consistent those previously reported by
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Figure 3 Comparison of survival curves between patients with esophageal BSCC and esophageal SCC (BSCC vs WSCC, P = 0.045; BSCC vs MSCC, P = 0.191; BSCC vs

PSCC, P = 0.331).

that early stage BSCC could have a lower clinically
virulent course. In addition, the histologic grade of
esophageal BSCC may be considered comparable to
that of poorly or moderately differentiated esopha-
geal SCC.

Molecular diagnosis is becoming increasingly important
in the therapeutic decisions for esophageal BSCC.
Immunohistochemical analysis could be used to distinguish
between BSCC and SCC. Many antibodies have been pre-
viously found to have a diagnostic value in BSCC. These
include type IV collagen, S-100, Bcl-2, and so on.>*"2"-*
However, none of these are specific for BSCC.

Molecular markers (Ki-67, p53, p63, and EGFR) have
been recently widely studied in SCC."**°>? However, the
patterns of Ki-67, p53, p63, and EGFR expressions have
yet to be extensively analyzed in BSCC. In this study, we
assessed the proliferative activity of Ki-67, p53, p63, and
EGFR expression via immunohistochemical analysis to

determine the differences in biological behaviors between
BSCC and other esophageal SCC. We found that Ki-67,
p53, p63, and EGFR expressions were not significantly
correlated with any clinicopathological characteristics of
BSCC.

The Ki-67 antigen is associated with cell proliferation.
It has been previously reported that esophageal BSCC has
higher proliferative activity than typical esophageal
SCC."2% Our results also showed significantly higher
Ki-67 expression in BSCC and PSCC than in WSCC.
These results are consistent with the high proliferation
activity and high biological malignancy of BSCC.
However, Ki-67 expression did not influence the OS
rates in the BSCC group, as has also been reported in
previous studies.”"’

Normal p53 induces apoptosis in detecting DNA
damage plays a crucial part in many human cancers. In
examined p53

our study, we expression  via
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Table 2 Univariate Analysis of Prognostic Factors

Factor No. of 5-Year Univariate
Investigated Patients | Survival (%) | Analysis
P-value (Log
Rank Test)
Age (years),
median
< 64 22 27.3% 0.972
> 64 18 27.8%
Sex
Male 29 24.1% 0.319
Female 11 36.4%
Tumor location
Upper + middle | 31 22.4% 0.247
Lower 9 44.4%
Depth of
invasion (pT)
pTI+pT2 14 28.6% 0.353
pT3 26 26.9%
Lymph node
metastasis
Negative 33 33.3% 0.013
Positive 7 0.0%
Clinical stage
1+1 33 33.3% 0.002
1 7 0.0%

immunohistochemistry and detected no significant differ-
ence in expression status between BSCC and SCC tumors.

Similar results were found previously by Baba et al.''

With respect to the prognostic impact of p53 expression,
Shimaya et al*> reported that cumulative survival of
patients with p53-negative esophageal SCC was signifi-
cantly better than that of patients with p53-positive eso-
phageal SCC. In addition, Wang et al'” detected that high
p53 expression in esophageal SCC was an independent
predictor of unfavorable OS. Similarly, our data showed
that esophageal BSCC patients with high p53 expression
had significantly worse survival than those with low p53
expression.

P63, an important transcription factor, is engaged in
a broad spectrum of biological activities, including cell
proliferation, development, differentiation, survival,
senescence, and apoptosis. P63 expression is often
altered in a range of human cancers has suggested that
altered p63 expression is linked to tumor progression.
The p63 protein plays a crucial part in the carcinogen-
esis of esophageal SCC. Several investigators have sug-
gested that high p63 expression is an early incident in
esophageal SCC.***° P63 is significantly overexpressed
in some cancers, but its association with overall survival
and disease-free survival outcomes is unclear. Some
reports show that increased expression of p63 in squa-
mous cell carcinomas correlates with good prognosis.®®”
¥ Massion et al*® demonstrated that there was early and
frequent genomic amplification of p63 in the develop-
ment of squamous carcinoma of the lung and that
patients showing amplification and overexpression of
p63 had prolonged survival. Takahashi et al*® reported

Table 3 Comparison of Immunohistochemical Status of Ki-67, P53, P63, and EGFR Between the Esophageal BSCC Group and

Esophageal SCC Groups

BSCC (n=40) WSCC (n=63) MSCC (n=70) PSCC (n=51) P value

Ki-67

Low 17 (42.5%) 52 (82.5%) 48 (68.6%) 23 (45.1%)

High 23 (57.5%)* I (17.5%) 22 (31.4%) 28 (54.9%)° <0.001
p53

Low 18 (45.0%) 34 (54.0%) 37 (52.9%) 25 (49.0%)

High 22 (55.0%) 29 (46.0%) 33 (47.1%) 26 (51.0%) 0.808
p6é3

Low 12 (30.0%) 10 (15.9%) 10 (14.3%) 15 (29.4%)

High 28 (70.0%) 53 (84.1%) 60 (85.7%) 36 (70.6%) 0.071
EGFR

Low 8 (20.0%) 12 (19.4%) 17 (24.3%) 12 (23.5%)

High 32 (80.0%) 50 (80.6%) 53 (75.7%) 39 (76.5%) 0.890

Notes: *Ki-67 expression in the BSCC group was similar to that in the PSCC group but higher than that in the WSCC and MSCC groups, with a significant difference (P < 0.05). °Ki-
67 expression in the PSCC group was similar to that in the BSCC and MSCC group but higher than that in the WSCC group, with a significant difference (P < 0.05).
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Table 4 Relationship of Ki-67, P53, P63, and EGFR Expressions with the Clinicopathological Characteristics of Esophageal BSCC

Factor Ki-67 p53 p63 EGFR
Low High | P value | Low | High | P value | Low | High | P value | Low High | P value
Median age (years), median
< 64 10 12 0.676 10 12 0.949 6 16 0.677 3 19 0.430
> 64 7 I 8 10 12 5 13
Sex
Male 15 14 0.079 15 14 0.286 8 21 0.704 7 22 0.405
Female 2 9 3 8 4 | 10
Tumor location
Upper+ middle 12 19 0.456 I 20 0.053 I 20 0.233 5 26 0.348
Lower 5 4 7 2 | 8 3 6
Depth of invasion (pT)
pTI+pT2 8 6 0.169 6 8 0.842 10 1.000 4 10 0.320
pT3 9 17 12 14 8 18 4 22
Lymph node metastasis
Negative 13 20 0.432 15 18 1.000 ] 22 0.652 8 25 0.309
Positive 4 3 3 4 | 6 0 7
Clinical stage
I+ 13 20 0.432 I5 18 1.000 10 23 1.000 8 25 0.309
1] 4 3 3 4 2 5 0 7

that 5-year OS was significantly longer in patients with
p63-positive esophageal SCC than in patients with p63-
negative esophageal SCC at the 50% cut-off value for
p63 expression. Patients with negative p63 expression
had markedly unfavorable survival. In the current study,
we found similar p63 expression status between BSCC
and SCC. Moreover, the survival prognosis of patients
with high p63 expression in esophageal BSCC was sig-
nificantly better than that of patients with low p63
expression. The results of our study on p63 are similar
to those of previous studies. P63 could be an important
prognostic marker in esophageal BSCC.

EGFR is a membrane-bound tyrosine kinase receptor
that mediates cell growth and survival signals. As such,
EGFR has been widely studied in cancer, and numerous
studies have demonstrated that EGFR overexpression is
related to poor prognosis in esophageal SCC.*° Although
EGFR overexpression appeared to be associated worse
survival in esophageal SCC, our data showed that EGFR
expression does not independently influence the clinical
prognosis of BSCC of the esophagus. Similar results were
previously reported by Sato-Kuwabara et al.”

This study has some limitations, including the small
number of BSCC cases. A multicenter study with
a larger number of esophageal cancer cases will help
to further verify our findings. Despite these limitations,
our data on the pathological characteristics of esopha-
geal BSCC can be helpful for its early and accurate
diagnosis.

Conclusions

The prognosis of BSCC is similar to that of PSCC and
MSCC, but worse than that of WSCC. Notably, Ki-67
expression is higher in BSCC than in WSCC. High p63
expression is correlated with favorable prognosis in BSCC,
while high p53 expression is significantly related to poor OS.
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Figure 4 Kaplan-Meier OS curves of the patients with BSCC according to the corresponding biomarker expression. (A) Ki-67 expression (low vs high); (B) p53 expression

(low vs high); (C) p63 expression (low vs high); (D) EGFR expression (low vs high).
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