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Abstract: Squamous cell carcinoma (SCC) usually lacks melanocytes within the tumor. A few reports have docu-
mented invasive SCC or SCC in situ (intraepithelial neoplasia, IEN) with melanocytic hyperplasia within the tumor, 
referred to as pigmented SCC, in some organs. However, case series of pigmented SCC or IEN of the esophagus have 
not yet been reported. This is the first study to analyze the incidence and clinicopathological features of pigmented 
SCC or IEN of the esophagus. We reviewed 18 surgically-resected and 122 endoscopically-resected esophageal 
specimens, including 79 cases of IEN. Three cases of pigmented IEN were observed in this series, and all of them 
were located in the middle to lower third of the esophagus. Two of 3 cases had melanocytosis in the non-neoplastic 
squamous epithelium around the IEN. The incidence of pigmented IEN was 2.5% of all endoscopically resected 
specimens and 3.8% of IEN cases. No pigmented invasive SCC was detected in both endoscopically-resected and 
surgically-resected specimens. The mechanism of pigmentation of esophageal IEN is unknown. However, produc-
tion of melanocyte chemotactic factors by tumor cells has been demonstrated in pigmented SCC of the oral mucosa. 
Moreover, two of 3 cases of pigmented IEN in the present series had melanocytosis in the non-neoplastic squamous 
epithelium, and melanocytosis is thought to be associated with chronic esophagitis, therefore, it has been hypoth-
esized that various stimuli can cause pigmentation in squamous epithelium. Additional studies are needed to clarify 
the mechanism of pigmentation in squamous IEN of the esophagus.
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Introduction

Squamous cell carcinoma (SCC) usually lacks 
melanocytes within the tumor. A few reports 
have documented invasive SCC or SCC in situ 
(intraepithelial neoplasia, IEN) with melanocyt-
ic hyperplasia within the tumor, referred to as 
pigmented SCC, in some organs including the 
skin, oral mucosa, nasal cavity, and uterine cer-
vix [1-4]. In the esophagus, only one case of 
SCC in situ with atypical melanocytic prolifera-
tion, which resembled malignant melanoma in 
situ, has been documented [5]. However, case 
series of pigmented SCC or IEN of the esopha-
gus have not yet been reported. Herein, we 
were the first to analyze the incidence and his-
topathological characteristics of pigmented 
SCC or IEN of the esophagus. 

Materials and methods

Patients

The esophageal squamous cell lesions 
reviewed in this study were collected from the 

surgical pathology files at our hospital between 
January 2009 and June 2013. Eighteen surgi-
cally-resected and 122 endoscopically-resect-
ed specimens (endoscopic mucosal resection 
or endoscopic submucosal dissection) were 
retrieved, and the histopathological features of 
these lesions were reviewed. Histopathological 
diagnosis was performed according to the 
World Health Organization Classification of 
squamous cell carcinoma of the esophagus [6]. 

Immunohistochemistry

Immunohistochemical analyses were per-
formed using an Autostainer (Benchmark XT 
system, Ventana Medical System, Tucson, AZ, 
USA) by the same method as previously report-
ed [7-9]. The following primary antibodies were 
used: a mouse monoclonal antibody against 
HMB-45 (HMB-45, Novocastra Laboratories, 
Ltd., Newcastle upon Tyne, UK), a mouse mono-
clonal antibody against Melan-A (A103, 
Novocastra), and a rabbit polyclonal antibody 
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against S-100 protein (Nichirei Bioscience, 
Tokyo, Japan). 

Results

Endoscopically-resected specimens

One hundred and twenty-two specimens from 
102 patients including 79 cases of IEN, 42 
cases of SCC invading into the lamina propria 
or muscularis mucosae (pT1a), and one case of 
SCC invading into the submucosa (pT1b) were 
examined. Ten patients had two lesions, 3 
patients had 3 lesions, and one patient had 5 
lesions. 

Three cases of pigmented IEN were identified in 
this series, and the incidence of pigmented IEN 
was 2.5% of all endoscopically-resected speci-
mens and 3.8% of IEN cases. No pigmented 
SCC was observed in pT1 cases. The clinico-
pathological features of pigmented IEN are 
described below.

Surgically-resected specimens

All 18 specimens were invasive SCC, and no 
pigmented SCC was observed. 

Clinical features

Case 1: A 69-year-old Japanese male with a 
past history of lung cancer was found to have a 
slightly depressed reddish lesion, measuring 5 

mm in diameter, in the esophagus 30 cm from 
incision (Figure 1A). A small black spot, mea-
suring approximately 1 x 0.5 mm in diameter, 
was observed within the lesion (Figure 1A).

Case 2: A 70-year-old Japanese male was found 
to have a depressed reddish lesion, measuring 
20 mm in diameter, in the esophagus 38 cm 
from incision (Figure 1B). No macroscopic 
black spot was noted. 

Case 3: A 70-year-old Japanese male was found 
to have a slightly elevated lesion, measuring 35 
x 20 mm, in the esophagus 23 cm from inci-
sion. No macroscopic black spot was noted.

Histopathological features

Case 1: Proliferation of atypical squamous cells 
with slightly enlarged round to oval nuclei was 
observed in the lower third of the squamous 
epithelium (Figure 2A). Cellular disorganization 
at the bottom of the squamous epithelium was 
noted. Dendritic melanocytes without atypia 
were observed in the lower third of the squa-
mous epithelium (Figure 2A). No mitotic figures 
were present in the melanocytes. Moreover, 
melanocytic proliferation without atypia was 
also noted in the basal layer of the non-neo-
plastic squamous epithelium around the IEN 
(Figure 2B). 

Accordingly, a diagnosis of pigmented low-
grade IEN was made. 

Figure 1. A: Endoscopic mucosal resection specimen of Case 1 showing a slightly depressed lesion with a black spot 
in the esophagus (arrow). B: Endoscopic findings of Case 2 showing a depressed lesion in the esophagus (arrow).
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Case 2: Proliferation of atypical squamous cells 
with large round to oval nuclei was observed in 
the lower half of the squamous epithelium 
accompanied by proliferation of dendritic mela-
nocytes without atypia (Figure 2C). Melanin pig-
ment was present within the cytoplasm of some 
neoplastic squamous cells (Figure 2C). 
Melanocytes were not present in the surround-
ing non-neoplastic squamous epithelium. 

Accordingly, a diagnosis of pigmented high-
grade IEN was made. 

Case 3: Proliferation of atypical squamous cells 
with large round to oval nuclei with conspicu-
ous nucleoli was observed in the entire layer of 
the squamous epithelium (Figure 2D). Dendritic 
melanocytes without atypia were present with-

in the lesion, and melanin pigment was present 
within the cytoplasm of some neoplastic squa-
mous cells (Figure 2D, inset). No invasive 
growth was noted. Melanocytes were also pres-
ent in the surrounding non-neoplastic squa-
mous epithelium. 

Accordingly, a diagnosis of pigmented high-
grade IEN (SCC in situ) was made. 

Immunohistochemical features

The dendritic melanocytes within IEN were pos-
itive for S-100 protein, Melan-A, and HMB-45 
(Figure 3). Moreover, the melanocytes within 
the non-neoplastic squamous epithelium in 
Case 1 and 3 were also positive for S-100 pro-
tein, Melan-A, and HMB-45 (Figure 3, inset). 

Figure 2. Histopathological findings. A: Case 1. Atypical squamous proliferation is observed in the lower third of the 
squamous epithelium accompanied by dendritic melanocytes without atypia. HE, x 400. B: Melanocytosis is also 
present in the non-neoplastic squamous mucosa. HE, x 400. C: Case 2. Atypical squamous proliferation is noted in 
the lower half of the squamous epithelium with proliferation of dendritic melanocytes without atypia. HE, x 400. D: 
Case 3. Atypical squamous cell proliferation is observed in the entire layer of the squamous mucosa accompanied 
by dendritic melanocytes. Dendritic melanocytes are without atypia, and melanin pigment is present within the 
cytoplasm of the atypical squamous cells (inset). HE, x 200, x 400 (inset).
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Discussion

The esophagus usually lacks melanocytes, 
however, malignant melanoma and melanocy-
tosis are rare but well-recognized melanocytic 
lesions of the esophagus [10]. Esophageal 
melanocytosis is a rare condition, which is 
defined as an increase in number of melano-
cytes without atypia spreading along the basal 
layer of the squamous epithelium [10]. De la 
Pava et al. first described the presence of mela-
nocytes in the squamous epithelium and lami-
na propria of the esophagus in 1963 [11]. In 
their series, 4% of the cases had melanocytes 
in the esophagus [11]. Furthermore, Ohashi et 
al. reported that 7.7% (5 of 65 cases) of autop-
sied normal esophageal specimens contained 
melanocytes [12]. Interestingly, the incidence 
of esophageal melanocytosis is higher in Japan 
than in Western countries. Immunohistoch- 
emically, these melanocytes in the esophagus 
are positive for S-100 protein, Melan-A, and 
HMB-45 [10]. 

Pigmented SCC is a rare variant of SCC, charac-
terized histopathologically by the presence of 
non-neoplastic melanocytes within the lesion 
of SCC. This variant of SCC has been reported 
in various organs, such as skin, oral mucosa, 
nasal cavity and uterine cervix [1-4]. Most of 
the reported cases of pigmented SCC are inva-
sive SCC, however, one case of pigmented IEN 
of the uterine cervix (cervical intraepithelial 
neoplasia) has been documented [3]. In the 
esophagus, Walter et al. described a case of 

multifocal SCC in situ adjacent to atypical mela-
nocytic proliferation within the squamous epi-
thelium [5]. These melanocytes had faintly 
eosinophilic cytoplasm containing focal mela-
nin pigment and medium-sized hyperchromatic 
nuclei with occasional conspicuous nucleoli as 
single cells or in small clusters scattered close 
to the epithelial surface [5]. These features 
resembled malignant melanoma in situ, how-
ever, they concluded that these melanocytes 
were non-neoplastic in nature because the 
melanocytic lesion had disappeared by follow-
up [5].

This report is the first to analyze the incidence 
and clinicopathological features of pigmented 
squamous IEN of the esophagus. Our analysis 
revealed that the incidence of pigmented squa-
mous IEN of the esophagus was 3.8% of all 
squamous IEN of the esophagus. All patients 
were elderly males, and all lesions occurred in 
the middle to lower third of the esophagus. 
Moreover, no pigmented invasive SCC was 
present in the present series. All three cases of 
the present study had positivity for S-100 pro-
tein, Melan-A, and HMB-45 in the melanocytes 
without atypia within the IEN, and 2 of 3 cases 
had non-neoplastic melanocytes in the non-
neoplastic squamous epithelium around the 
IEN. In the present three cases, melanocytes 
within the IEN had no nuclear atypia, therefore, 
a diagnosis of pigmented IEN was straightfor-
ward. However, a few cases of pigmented SCC 
that mimicked malignant melanoma have been 
documented [13, 14]. Moreover, pigmented 
SCC sometimes had melanin pigment within 
the cytoplasm of the neoplastic squamous cells 
[14], as also seen in 2 of 3 cases in the present 
series, which resulted in misdiagnosis as malig-
nant melanoma, therefore, differentiation from 
malignant melanoma is very important for 
accurate diagnosis and treatment. 

The origin and pathogenesis of melanocytosis 
of the esophagus are not completely under-
stood, however, two hypotheses have been pro-
posed. During embryogenesis, melanocytes 
arise in the neural crest and migrate to various 
sites, such as epidermis, uvea, choroid, and 
leptomeninges, and “aberrant” migration of 
melanocytes to the esophagus can occur [10, 
11, 15]. An alternative possibility is that mela-
nocytes are formed in the esophagus as a 
result of differentiation from totipotential cells 
in the basal layer of the squamous epithelium 

Figure 3. Immunohistochemical features of Case 3. 
Melan A is expressed in the dendritic melanocytes 
within the IEN. Melan-A-positive dendritic melano-
cytes are present in the non-neoplastic squamous 
epithelium (inset). x 200. 
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by various stimuli [15] because melanocytosis 
of the esophagus is mostly located in the mid-
dle to lower third of the esophagus and is fre-
quently associated with chronic esophagitis 
and reactive squamous hyperplasia [12, 15]. 
Some authors have hypothesized that gastroin-
testinal reflux disease can lead to esophageal 
melanocytosis [12, 15]. In addition, melanocy-
tosis has been identified in 25 to 30% of surgi-
cally-resected specimens of malignant mela-
noma of the esophagus, and some authors 
have suggested that melanocytosis is a precur-
sor lesion of malignant melanoma [12, 16, 17]. 

Furthermore, it has been demonstrated that 
squamous cell carcinoma of the oral mucosa 
can produce melanocyte chemotactic factors, 
such as stem cell factor and endothelin-1, 
resulting in melanocytic colonization within the 
tumor [18]. The mechanism of pigmentation in 
squamous IEN of the esophagus is unknown; 
therefore, additional studies are needed to 
clarify the precise mechanism of melanocyto-
sis and pigmented IEN of the esophagus. 
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