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Abstract. Herein is described a unique case of esophageal 
cancer mimicking acantholytic squamous cell carcinoma 
(SCC). The patient succumbed to the disease within one month 
of diagnosis. Autopsy revealed a 10-cm esophageal tumor, 
characterized by prominent acantholysis-like areas composed 
of discohesive cancer cells, along with nested growth of SCC. 
These discohesive cancer cells focally exhibited pagetoid 
extension into adjacent esophageal epithelium, comprised 
~60% of the esophageal tumor volume and had widely metas-
tasized to the lungs, chest wall, liver, spleen, right adrenal 
gland, bones and lymph nodes. No metastases of SCC were 
observed. SCC cells were immunohistochemically positive for 
keratin 5/6 and E-cadherin and were negative for mucin and 
carcinoembryonic antigen (CEA). However, the discohesive 
cancer cells exhibited negativity for keratin 5/6, positivity for 
mucin and CEA, and diminished or no immunostaining for 
E-cadherin. Thus, these discohesive cells represented true 
adenocarcinomatous differentiation rather than acantholytic 
SCC cells. It was concluded that this tumor was an esophageal 
adenosquamous carcinoma with ‘pseudo’-acantholytic adeno-
carcinoma components, which should be considered as a rare 
but distinctive type of aggressive cancer.

Introduction

Squamous cell carcinoma (SCC) is the most common type of 
esophageal cancer, followed by adenocarcinoma; these two 

histological types account for >90% of primary esophageal 
cancer cases (1-5). Adenocarcinoma arises chiefly in Barrett 
mucosa and rarely from ectopic gastric mucosa or esophageal 
glands (2). However, focal adenocarcinomatous differentiation 
occurs in ~20% of cases of esophageal invasive SCC (1,6). 
When the adenocarcinomatous features occupy considerable 
amounts of the esophageal SCC, tumors are classified as 
either adenosquamous carcinoma or mucoepidermoid carci-
noma (1,2,7-11). Adenocarcinomatous differentiation in SCC 
should be distinguished from acantholytic SCC (also called 
pseudoglandular or adenoid SCC) (12-19). Here was encoun-
tered a unique autopsy case of esophageal adenosquamous 
carcinoma mimicking acantholytic SCC, and herein is describe 
the clinicopathological findings of this case.

Case report

A 53‑year‑old Japanese male was hospitalized firstly to Japan 
Self-Defense Force Hanshin Hospital (Hyogo, Japan) on 
April 1, 2011, and subsequently to Japan Self-Defense Forces 
Central Hospital (Tokyo, Japan) on April 14, 2011, for evalua-
tion of fever and hoarseness. Laboratory examination revealed 
increased serum levels of C-reactive protein and carcinoem-
bryonic antigen (CEA). Endoscopic examination disclosed an 
ulcerating esophageal tumor. The biopsy specimen exhibited 
features of moderate-poorly differentiated SCC. A computed 
tomography scan confirmed the presence of an esophageal 
tumor and revealed possible metastatic nodules in the liver and 
mediastinal and intra-abdominal lymph nodes (Fig. 1). The 
fever and hoarseness were considered to be caused by tumor 
necrosis and lymph node metastasis-associated recurrent 
nerve palsy, respectively. The patient rapidly deteriorated and 
succumbed to respiratory insufficiency one month following 
first hospitalization.

Autopsy revealed a 10-cm ulcerating esophageal 
tumor (Fig. 2A) directly invading the trachea. Microscopically, 
this tumor partially exhibited nested proliferation composed 
of polygonal and/or short spindle cells containing swollen 
pleomorphic nuclei without distinct keratinization (Fig. 2B). 
These features indicate a diagnosis of poor-moderately differ-
entiated SCC. However, invading cancerous nests frequently 
exhibited geographic acantholysis-like changes (Fig. 2C), 
chiefly composed of poorly cohesive, monomorphic neoplastic 
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cells with relatively scant cytoplasm. These acantholytic areas 
were slightly demarcated, occasionally contained necrotic 
cells (Fig. 2D), and lacked columnar cells, intermediate cells 
and neoplastic cells forming tubules or intracytoplasmic 
lumina. These discohesive cancer cells also invaded in an 
alveolar fashion (Fig. 2E), reminiscent of micropapillary carci-
noma, and focally involved the adjacent esophageal epithelium 
in a pagetoid manner (Fig. 2F). In total, these discohesive 
cancer cells comprised ~60% of the tumor volume, and had 
widely metastasized to the lungs, chest wall, liver, spleen, right 
adrenal gland, vertebral bones and generalized lymph nodes 
with multifocal necrosis. Notably, in both lungs, metastatic 
discohesive cells exhibited prominent lymphangiosis (Fig. 2G), 
which would have contributed to the respiratory failure and 
causing the patient's mortality. Metastatic SCC cells were not 
observed.

In the primary esophageal tumor, SCC cells were nega-
tive for mucin staining and CEA and were weakly positive for 
keratin 5/6 (K5/6); scattered positivity for epithelial membrane 
antigen (EMA) in SCC cells was also observed. By contrast, 
discohesive cancer cells commonly expressed mucin, which 
was detected by alcian blue and/or periodic acid-Schiff (PAS) 
staining with or without diastase digestion (Fig. 3A and F). In 
addition, discohesive cancer cells exhibited strong positivity 
for EMA (Fig. 3B) and CEA (Fig. 3C), and negativity for 
K5/6 (Fig. 3D). In the primary tumor, SCC cells exhibited 

weak cytoplasmic positivity for E‑cadherin. By contrast, 
discohesive cancer cells exhibited reduced or no E-cadherin 

Figure 1. Computed tomography scanning demonstrates swollen mediastinal 
lymph nodes (A, asterisks) and liver nodules (B, arrows).

Figure 2. Gross appearance and hematoxylin and eosin-stained histology of the esophageal tumor and metastases. (A) Gross features of the ulcerating esopha-
geal tumor. (B) Solid nested growth of squamous cell carcinoma (magnification, x200). (C) Invading cancerous nests with prominent acantholysis‑like areas 
(magnification, x100). (D) High‑power view (x400) of acantholysis‑like areas composed of discohesive cancer cells with occasional necrotic cells (arrows; 
magnification, x400). (E) Alveolar cancerous proliferation (asterisk) near nested growth with acantholysis‑like changes (magnification, x100). (F) Pagetoid 
extension of discohesive cancer cells in the esophageal epithelium (magnification, x200) and a high‑power view (inset, x400) of pagetoid cells. (G) Pulmonary 
lymphangiosis of metastatic discohesive cancer cells (magnification, x400).
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immunostaining as compared with the weak staining of the 
surrounding cohesive cancer cells (Fig. 3E). In metastatic 
lesions, cancer cells exhibited occasional expression of mucin, 
and EMA positivity, CEA positivity and K5/6 negativity were 
observed via immunohistochemistry (Fig. 4). The majority 
of metastatic cancer cells exhibited negative or reduced 
E-cadherin immunostaining (Fig. 4C), although a minority 
of metastatic cancer cells were positive for E-cadherin. No 

positivity for p63, α-fetoprotein, placental alkaline phos-
phatase or vimentin was observed in any of the primary or 
metastatic cancerous lesions.

Discussion

The present esophageal tumor exhibited not only nested growth 
of SCC, but also frequent, loosely arranged acantholysis-like 

Figure 3. Histochemical and immunohistochemical findings of the primary esophageal cancer. (A‑D) In the ‘pseudo’‑acantholytic areas (asterisks) of 
the primary tumor, discohesive cancer cells exhibit (A) alcian blue positive mucin, and (B) strong positivity for EMA (C) and CEA, and no staining for 
K5/6. By contrast, the surrounding cohesive squamoid cells exhibit no staining for CEA (C) and weak positivity for K5/6 (D, arrows; magnification, x400). 
(E) Diminished E-cadherin staining of discohesive cells (asterisks) in the acantholysis-like area of the primary tumor, compared with the weak positivity of 
the surrounding cohesive squamoid cells (magnification, x400). (F) Certain cancer cells (arrowhead) within the ‘pseudo’‑acantholytic area (arrows) have PAS 
stain‑positive mucin (magnification, x400). CEA, carcinoembryonic antigen; EMA, epithelial membrane antigen; K5/6, keratin 5/6; PAS, periodic acid‑Schiff.

Figure 4. Pathological findings of the metastatic lesions. (A) Gross features of multiple metastatic nodules in the liver. (B and C) Metastatic liver nodules 
composed of discohesive cancer cells (asterisk) exhibit positivity for EMA (B) and little or no staining for E‑cadherin (C) (B and C; magnification, x200). 
(D and E) Metastatic cancer cells in the abdominal para-aortic lymph node exhibit (D) alcian blue-positive mucin, (E) EMA positivity, (F) CEA positivity and 
(G) K5/6 negativity (D‑G, magnification, x400). CEA, carcinoembryonic antigen; EMA, epithelial membrane antigen; K5/6, keratin 5/6.
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areas, which occasionally contained necrotic cells and 
lacked columnar cells and neoplastic tubules. These features 
closely mimicked acantholytic SCC, which is an uncommon 
but distinctive variant of SCC with dyskeratosis-associated 
acantholytic changes (3,13-18). However, in the present 
acantholysis-like areas, the discohesive cancer cells exhibited 
alcian blue+ and/or PAS+ mucin, and were strongly positive 
for EMA and CEA. No K5/6 positivity was observed in these 
discohesive cells; however, K5/6 positivity was scattered in 
the SCC components and cohesive cells around the acanthol-
ysis‑areas. These findings indicate that these acantholysis‑like 
areas represent true adenocarcinomatous differentiation rather 
than acantholytic changes of SCC. The esophageal tumor 
involved both these adenocarcinoma (60%) and SCC (40%) 
cells, and lacked intermediate cells suggestive of mucoepi-
dermoid carcinoma (1,2,7). Therefore, it was concluded that 
this tumor was esophageal adenosquamous carcinoma with 
‘pseudo’-acantholytic adenocarcinoma components.

In the present case, the alveolar growth of the discohesive 
adenocarcinoma cells focally resembled those of micropapil-
lary carcinoma in other sites (20-22). However, the present 
alveolar cancer cells formed no distinctive micropapillary tufts 
or aggregations with a reversed polarity, eliminating a possible 
diagnosis of micropapillary carcinomatous components. 
Alveolar or prominently discohesive changes of adenocar-
cinoma cells have been rarely described in the lung (23), 
but these cases had no SCC components. Alwaheeb and 
Chetty (24) reported a case of acantholytic adenosquamous 
carcinoma of the pancreas. However, these acantholytic 
changes were observed in the SCC components, and not in the 
adenocarcinomatous components. Lee (19) described ‘signet 
ring cells’ in a case of esophageal acantholytic SCC, but these 
were negative for mucin and were considered to have arisen 
from vacuolar changes. The present review of the literature 
failed to reveal any cases of adenosquamous carcinoma with 
‘pseudo’-acantholytic adenocarcinoma components in the 
esophagus or other sites.

Acantholytic changes of SCC are known to be associated 
with reduced E-cadherin immunoreactivity (14,15). In the 
present case, the discohesive adenocarcinoma cells exhibited 
diminished or negative staining for E-cadherin despite weak 
positivity in SCC cells. Furthermore, the discohesive adeno-
carcinoma cells aggressively metastasized to several organs, 
directly contributing to the patient's mortality, although SCC 
cells were not observed in the metastatic lesions. Furthermore, 
the majority of the metastatic cancer cells exhibited little or 
no E‑cadherin staining. These findings suggest that the loss 
or alteration of E-cadherin in adenocarcinoma cells causes 
‘pseudo’-acantholysis and also serves a role in aggressive 
metastasis (25). Notably, the adenocarcinoma cells in the 
present case focally involved the adjacent esophageal epithe-
lium in a pagetoid manner, which is exceptionally rare in the 
esophagus (26,27). Abraham et al (27) also noted similar 
diminished E-cadherin immunostaining in esophageal Paget 
cells.

In conclusion, herein is descr ibed an autopsy 
case of esophageal adenosquamous carcinoma with 
‘pseudo’-acantholytic adenocarcinoma components, 
possibly associated with the loss of E-cadherin. Therefore, 
this tumor should be considered as a rare but aggressive 

type of cancer in the differential diagnoses of esophageal 
neoplasms.
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