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Abstract

A single melanocytic lesion of the esophagus should be differ-
entiated from a primary malignant melanoma of the esophagus 
(PMME) or an esophageal metastatic melanoma (MME). This 
paper reviews the current knowledge about these entities and 
how to differentiate between them. Melanocytosis as a precursor 
of PMME is discussed as well. (Acta gastroenterol. belg., 2015, 78, 
327-331).
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Introduction

The incidence of melanoma has been increasing rap-
idly worldwide over the past five decades, making it the 
eighth most common malignancy in developed coun-
tries (1,2). However, melanocytic lesions of the esopha-
gus remain extremely rare (2). During the past decades 
controversy surrounded the discussion of the existence of 
a primary malignant melanoma arising from the esopha-
geal mucosa. However, multiple studies have now con-
firmed this hypothesis (3-6). In case of a single melano-
cytic lesion of the esophagus, the physician should 
consider a primary malignant melanoma of the esopha-
gus (PMME) or a melanoma metastasis to the esophagus 
(MME). This paper gives a review of the differentiation 
between these entities, both on anatomopathological 
basis, prognosis and treatment. The possible role of 
melanocytosis as a precursor of PMME is discussed as 
well.

Embryology

In the embryonic stage, melanoblasts move away from 
the neural crest through peripheral nerves to the epider-
mis, hair follicles, oral cavity, nasopharynx, larynx, uvea, 
meninges and inner ear (7). Normally the esophageal 
mucosa is devoid of melanocytes. However, in 1963 De 
la Pava et al. (3) reported melanocytes at the mucosal-
submucosal junction of the squamous epithelium of the 
esophagus in 4 out of the 100 normal esophagi at autopsy 
examination, due to aberrant migration of melanoblasts. 
Subsequent studies demonstrated that scattered esopha-
geal melanocytes are present in 2,5-8% of normal esoph-
agi. These findings clarify that malignant melanoma can 
occur as a primary tumor from the esophageal mucosa (4-

5). Stimulated by noxious agents, like gastroesophageal 
reflux, these melanocytes can increase in number, result-
ing in a process called melanocytosis (4-5,8-9). Suggest-
ed as a precursor of primary malignant melanoma of the 
esophagus, Maroy and Baylac published in August 2012 
the first case of melanocytosis progressing to a primary 
malignant melanoma of the esophagus (10).

Melanocytosis

Melanocytosis is defined as a condition of an abnor-
mal florid melanocytic proliferation of melanocytes in 
the basal layer of the esophageal squamous epithelium 
that are positive for melanocytic markers, such as S-100, 
Melan-A (Fig. 1) and HMB-45 and an increased quantity 
of melanin in the esophageal mucosa. No signs of archi-
tectural and cytological atypia should be noticed (8-9,11-
12). Although rare in Western countries, it is more com-
mon in Eastern countries, especially in India and Japan. 
Melanocytosis is more frequently seen in men with a 
men/woman ratio of 1,8/1 and tends to be present in the 
middle and lower third of the esophagus (11). The skin 
pattern of increased melanocytes in response to noxious 
stimuli also applies to the esophagus. It is hypothesized 
that melanocytosis is the result of gastroesophageal re-
flux disease or/and a chronic oesofagitis (4-5,8-9). Other 
associations include systemic diseases, like Addison dis-
ease (13), alcohol (14), anal melanoma (15) and squa-
mous epithelial hyperplasia and infiltrating squamous 
cell carcinoma (11-12). While standard endoscopy only 
shows melanocytosis at a rate of 0,07-2,1% (5,8-9,12,15), 
this increases to 25-30% in a patients with PMME (16-
17). 

Some papers state that melanocytosis is a precursor of 
PMME (8-10). Only recently, a case has been described 
of a patient presenting with melanocytosis in 1999 with 
endoscopic and microscopic stable findings until 2004 
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Diagnosis

Endoscopy & biopsy

Most of the esophageal melanomas are discovered by 
endoscopy and biopsy. However, it must be noted that 
they lack accuracy and do not allow a distinction between 
PMME and a metastatic melanoma. Endoscopically, 
esophageal melanoma appears as an intraluminal, lobular 
or polypoid, irregular and usually pigmented mass partly 
covered with intact mucosa (19). However, 10-25% of 
the esophageal melanomas present as an amelanocytic 
melanoma (22,25). Satellite tumor nodules, which are 
presumably intramural metastasis, have been reported in 
12% of patients with PMME (19). Almost 90% of esoph-
ageal melanoma occur in the middle or distal third of the 
esophagus, probably because of the greater concentration 
of melanocytes in this region (16). The accuracy of a 
standard histological examination of a biopsy is insuffi-
cient with 20-50% of the patients being misdiagnosed as 
having a poorly differentiated carcinoma. This is espe-
cially the case when the melanoma cells contain either 
few or no melanin granules. Also the predominant sub-
mucosal localization of the tumor in more than 50% of 
the cases of PMME lowers the accuracy of biopsies (19). 
In the series of Sabanathan (19) only 54% of the patients 
were diagnosed preoperatively as a malignant melanoma. 
This mandates the use of immunohistochemical stainings 
to achieve a more accurate preoperative diagnosis. A di-
agnosis of melanoma can be made when results for S-100 
protein, HMB-45, MiTF and/or SOX-10 are positive in 
the tumor cells (Fig. 2). Cytokeratin and CEA immuno-
histochemical stainings show to be negative in the tumor-
cells (22). Therefore, anatomopathological examination 
of the specimen is essential for the diagnosis of melano-

and a diagnosis of a PMME in 2007. This is the first pub-
lished case where a histological confirmed melanocytosis 
remains stable over a period before progressing to 
PMME (10). However, the oncogenesis of melanocytes 
remains uncertain. Melanocytosis should not be confused 
with melanosis, which represents an abnormal grayish 
black or brownish black pigmentation and is morpholog-
ically characterized by an increase in the amount of 
melanin in mucosal epithelial cells with or without a 
slight increase in the number of not atypical melano-
cytes (12,15). Further studies are necessary to establish 
and evaluate possible guidelines for the follow-up of 
melanocytosis. In the meantime, patients with melanocy-
tosis should carefully be followed, even if the biopsies 
show no malignancy (14).

Epidemiology

Primary malignant melanoma of the esophagus was 
first reported by Baur in 1906 (18). This rare disease with 
an incidence of 0,0036 cases per million population per 
year is characterized by an aggressive invasion and early 
metastasis (11,19). Only 15% of primary melanomas 
are located outside the skin, with esophageal origin ac-
counting for 0,5% (20-21). The incidence of PMME in 
all esophageal carcinomas is extremely low at 0,1-
0,4% (16,22). Although cutaneous melanoma frequently 
metastasizes to the gastrointestinal tract, metastatic 
esophageal localization has been shown to be even more 
infrequently than PMME. Approximately 4% of metasta-
sized melanomas to the gastrointestinal tract have esoph-
ageal localizations (23). Single-organ metastasis is un-
common with up to 95% of the patients with advanced 
metastatic malignant melanoma presenting with multi-
ple-organ metastasis (24). 

Fig. 2. — Primary esophageal melanoma (Hematoxylin and 
Eosin, 25× magnification). “Immunohistochemical test positive 
for S-100, HMB45, Melan-A and/or SOX-10”.

Fig. 1. — Melanocytosis. Lentiginous junctional proliferation 
of melanocytes, staining diffuse positive for Melan-A (400× 
magnification).
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As long as there is no ulceration of the overlying epithe-
lium, absence of junctional changes in the overlying 
epithelium may be interpreted as strong evidence for 
metastasis or recurrence (26). However, the presence of 
atypical melanocytic cells within the epidermis/epitheli-
um does not completely exclude a metastasis of a malig-
nant melanoma because rare cases of epidermotropic/
epitheliotropic melanoma metastases are described in 
literature. In these cases strict clinicopathologic correla-
tion is mandatory to make a correct diagnosis.

For the diagnosis of PMME, the following criteria are 
applicable : (i) presence of melanocytosis, (ii) in situ 
melanoma (radial growth phase) and (iii) a malignant in-
vasive submucosal component (vertical growth phase) 
composed of morphologically malignant melanocytic tu-
mor cells with a highly variable morphology (27) (Fig. 3, 
4, 5). The finding of multiple metastasis is not in favor of 
metastasized melanoma, since at the time of diagnosis 
around 30-40% of PMME are metastasized. This in-
cludes both metastasis to regional lymph nodes like para-
esophageal, celiac or supraclavicular lymph nodes and to 
organs including the lungs, bones and liver (19). Interest-
ingly, while the incidence of peri-oesophageal lymph 
node metastasis at presentation may be as high as 66%, it 
is unrelated to the depth of tumor invasion (28). 

When the above mentioned criteria for the diagnosis 
of PMME occur in the context of no prior history of mel-
anoma and if a primary melanoma of the skin, eyes or 
other organs is excluded, the diagnosis of PMME is con-
firmed (27). Otherwise, a metastasis of a primary mela-
noma should be considered, necessitating careful exami-
nation of the skin, eyes and other organs covered with a 
mucosal membrane (flowchart).

Prognosis

Despite of an increase in the early detection of  
PMME in recent years, most patients present with nodal 

ma, but more importantly for the distinction between 
PMME and MME.

Anatomopathological findings

According to the generally accepted diagnostic crite-
ria of a primary malignant melanoma of the skin or 
mucous membranes, proposed by Allen and Spitz (26), 
malignant melanomas are considered to be primary in 
origin when : (i) a typical histological pattern of mela-
noma is found, with melanin granules inside the tumor 
cells and (ii) finds its origin in an area of junctional activ-
ity in the squamous epithelium. Junctional activity refers 
to the presence of a lentiginous proliferation of single 
melanocytes or melanocytic nests in the epithelium with 
varying degrees of architectural and cytological atypia, 
with in case of a melanoma in situ high-grade atypia with 
epidermal ascension of melanocytes (pagetoid spread). 

Fig. 3. — Radial (at the bottom) and vertical growth phase 
(above) of a primary esophageal melanoma (Hematoxylin and 
Eosin, 100× magnification).

Fig. 4. — Radial growth phase of a primary esophageal mela-
noma showing an atypical lentiginous proliferation of single 
melanocytes and irregular atypical melanocytic nests at the 
junction (Hematoxylin and Eosin, 100× magnification).

Fig. 5. — Vertical growth phase of a primary esophageal 
melanoma composed of invasive morphologically malignant 
melanocytic tumor cells staining diffusely with Melan-A (400× 
magnification).
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entities underlines the need for an accurate, preoperative 
diagnosis.

Treatment

For the optimal treatment strategy in patients with a 
melanoma of the esophagus, a PET-CT scan should be 
used. This technique is currently considered as the most 
accurate for exploring metastatic regions of a solid tu-
mor. After consulting a PET-CT scan additional lymph-
adenectomy can be planned preoperatively, resulting in a 
better prognosis for the patient (7). Especially in case of 
a metastatic cutaneous melanoma, a PET-CT scan is of 
proven value, changing the planned treatment in up to 
22% of the patients (6). In case of a unique esophageal 
lesion Ivor-Lewis esophagectomy is the preferential 
treatment in operable patients. This allows lymph node 
dissection and a great margin of resection, which is nec-
essary because of the tendency of the tumor to spread 
longitudinally along the submucosa. The role of chemo-
therapy and radiotherapy in the treatment of PMME has 
not been establish, but the evidence of a real effective-
ness is scare (7,16). When surgical resection of the tumor 
is not feasible, radiotherapy can be used as a palliative 
treatment (32). For the treatment of an advanced meta-
static cutaneous melanoma new drugs have been devel-
oped. With melanoma being an immunogenic cancer, 

metastases at the time of diagnosis. Nonetheless, the re-
sectability rate of PMME increased from 67% in the 
1980’s to 87% in the last decade (16). However, the 
mean survival of 10-13 months only increases to 14 
months after esophagectomy (19,29-30). This low gain 
in survival can be explained because of a 77% mortality 
from recurrent disease occurring within the first postop-
erative year (16). Predictive factors of poor prognosis 
include age over 60 years, invasion deeper than T2, posi-
tive lymph node metastasis and positive distant metasta-
sis (7). Five-year survival rates of PMME after surgery 
were originally reported to be 4.2% in 1989 (19), but a 
more recent study by Volpin reports a five-year survival 
rate of 37% (16). Approximately 85% of the patients 
die  with disseminated disease regardless of the mode 
of  treatment (13). The most common sites involved at 
autopsy are the liver (39.3%), mediastinum (34.4%), 
lungs (24.6%), pleura (19.7%), supraclavicular lymph 
node (19.7%), peritoneum (14.8%), brain (13.1%), kid-
neys and adrenals (11.5%), although no site is im-
mune (16,19,29). 

Regarding MME, the prognosis lowers to 6-9 months 
in case of a metastatic melanoma stage IV (31). Addi-
tionally, patients with a metastatic melanoma have a me-
dian age of 50 years at diagnosis, compared to 62 years in 
patients with PMME, lowering the life expectancy (27). 
This pronounced difference in prognosis between the two 

 

 

Endoscopy and biopsy show a possible 
esophageal melanoma

Immunohistochemical test postive for 
S100, HMB45, SOX-10,  MiTF and

negative for CEA & cytokeratin

History of melanoma or 
diagnosis of a primary 

melanoma other than PMME

No pathological findings 
indicating PMME

ESOPHAGEAL METASTATIC 
MELANOMA

No prior history of melanoma, 
exclusion of  melanoma of the skin, 

eye or other organs

Pathological findings include:
- junctional activity of the epithelium

- melanocytosis
- in situ melanoma

- malignant invasive submucosal component

PRIMARY MALIGNANT MELANOMA 
OF THE ESOPHAGUS

Flowchart. — Flowchart presenting the differentiation between primary malignant melanoma of the esophagus (PMME) and meta-
static melanoma of the esophagus (MME).
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dendritic cell based immunotherapy could be a break-
through. Although this immunotherapy has shown to 
induce anti-tumor immune responses, so far only limited 
clinical efficacy was registered (33-34). With most of 
these new drugs still under evaluation in the adjuvant set-
ting, Interferon remains the only drug of proven effica-
cy (35). The elucidation of the underlying molecular 
mechanisms of melanoma and the advent of new thera-
peutic options, like BRAF and MEK inhibitors, are 
changing the management of this tumor and offer hope 
for patients with advanced melanoma (36).

Conclusion

Melanocytosis is regarderd as a precursor of PMME. 
Therefore patients presenting with melanocytosis should 
closely be followed. In case of a single melanocytic le-
sion of the esophagus an accurate, preoperative diagnosis 
is essential. Biopsies should always be evaluated using 
immunohistochemical staining to confirm the diagnosis 
of a melanoma. If confirmed, PMME and metastatic mel-
anoma can be distinguished on the basis of the medical 
history of the patient and the histopathological findings. 
If the melanoma is limited to the esophagus, Ivor Lewis 
esophagectomy is the preferred treatment. For the treat-
ment of advanced melanoma, new drugs with promising 
results are being developed.
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