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Melanosis of the Esophagus 
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Ultrastructural Study 
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Endoscopic, histological, and ultrastructural fea- 
tures of 21 cases of esophageal melanosis are de- 
scribed. These cases were detected during 1000 
consecutive routine upper gastrointestinal en- 
doscopies. Staining characteristics and ultrastruc- 
ture of the pigment contained in the endoscopically 
visible lesions were found to be similar to those of 
true melanin. 

I t has been questioned whether melanocytes occur 
in the gastrointestinal tract, although primary mela- 

nomas can develop in the esophagus and the anorec- 
tal region (l-3). Occasional melanocytes have been 
described in autopsy studies of the normal esophagus 
(4,5). True melanosis of the esophagus without any 
associated malignancy has not been reported in litera- 
ture. 

During routine upper gastrointestinal endoscopy, a 
pigmented mucosal patch was noticed in a patient. 
Examination of a biopsy from this patch confirmed 
melanocytes in the basal layer and melanin pigment 
in the superficial layers of the esophageal mucosa. On 
careful examination of the next 999 consecutive 
upper gastrointestinal endoscopies, 20 more patients 
with pigmented patches in the esophagus were recog- 
nized. 

The clinical, histological, histochemical, and elec- 
tron microscopic features of these 21 patients are 
described. 

Materials and Methods 

At upper gastrointestinal endoscopy with an Olym- 
pus PlO endoscope (Olympus Optical Co., Japan), biopsy 
specimens were taken from pigmented esophageal mucosa 
whenever it was observed. The tissue was fixed in Bouin’s 
fixative for light microscopy and embedded in paraffin, and 
3-4-pm sections were cut and stained with H&E, periodic 
acid-Schiff (PAS), and Masson Fontana method (silver stain 

for melanin) (6). Bleaching of the pigment was attempted 
with hydrogen peroxide and potassium permanganate (7). 

For electron microscopy, tissue from nine subjects was 
fixed in 2.5% glutaraldehyde and postfixed in 1% osmium 
tetroxide, dehydrated in graded ethanol, and embedded in 
Araldite. Ultrathin sections were stained with lead citrate 
and uranyl acetate and examined with Philips EM 2OlC 
electron microscope [The Netherlands). 

Results 

Melanosis of the esophageal mucosa was seen 
in 21 subjects out of 1000 (2.1%) consecutive diagnos- 
tic upper gastrointestinal endoscopies. 

The mean age of the patients was 53.6 years (Table 
1). Pigmentation was located in midesophagus in 12 
and in the upper or lower esophagus in 6; in the other 
3 patients, it involved two separate regions. In the 
majority, pigmentation was in the form of l-3-mm 
circular or oval patches. In 4 cases, pigmentation was 
present as one to three thin linear streaks. Pigmented 
areas were uniformly black or speckled fine spots. In 1 
patient, pigmentation was more marked and involved 
the total circumference of a 3-cm segment of the 
esophagus. 

Routine H&E sections showed brownish black pig- 
mentation predominantly within the basal cells, in 
the superficial cells, and also in macrophages in the 
submucosa. The pigment stained positive with the 
silver method for melanin [Figures lA and B) and was 
PAS-negative. The pigment was bleached completely 
with hydrogen peroxide in 48 hours and with potas- 
sium permanganate in 4 hours. 

Melanocytes with melanosomes in various stages of 
development were present in the basal layer of the 

Abbreviation usedin thispaper: PAS, periodic acid-Schiff. 
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Table 1. Patient Characteristics and Endoscopic Findings 

Subject 
IlO. Age ( VI Sex Site 

Endoscopic findings 

Size Shape Pattern 
Primary 

diagnosis 

1 58 M 
2 50 F 
3 50 M 
4 55 M 
5 48 M 
6 49 M 
7 59 M 
8 70 M 
9 57 F 
10 60 M 
11 60 M 
12 43 F 
13 40 F 
14 59 M 
15 56 M 
16 50 M 
17 68 M 
18 45 M 
19 51 F 
20 50 M 
21 48 M 

(WPW 
(W’W 
(LIPW 
KJ)PW 
(U+M)AW 

(L)LW 
(M)PW 
(M)LW 
(M)PW 
(L)LW 
(M)PW 
(MIPW 
(MIPW 
(U+M)AW 

(M)PW 
(UIPW 
(M+L)AW 

(U)AW 
(M)LW 
(M)PW 
(M)PW 

2-3 mm 
2-3 mm 
l-2 mm 
2-3 mm 
2-3 cm 
2-3 mm 
l-2 mm 
2-3 mm 
3-4 mm 
l-2 mm 
3-4 mm 
l-2 cm 
1-2 mm 
l-2 mm 
2-3 mm 
2-3 mm 
2-8 mm 
2-3 mm 
2-3 mm 
2-3 mm 
2-3 mm 

Circular 
Circular 
Circular 
Oval 
Circumference 
Circular 
Oval 
Oval 
Linear 
Linear 
Linear 
Linear 
Circular 
Circular 
Circular 
Circular 
Irregular 
Oval 
Circular 
Circular 
Circular 

spotty 
spotty 
spotty 
Uniform 
Uniform 
spotty 
spotty 
spotty 
Uniform 
Uniform 
Uniform 
spotty 
spotty 
spotty 
spotty 
spotty 
spotty 
spotty 
Uniform 
Uniform 
Uniform 

NUD 
NUD 
PUD 
PUD 
Atrophic gastritis 
NUD 
NUD 
PUD 
PUD 
PUD 
NUD 
NUD 
NUD 
Gastritis 
Gastritis 
NUD 
PUD 
PUD 
PUD 
NUD 
NUD 

U, upper esophagus; L, lower esophagus: M, middle esophagus; LW, lateral wall; PW, posterior wall; AW, all walls: NUD, nonulcer 
dyspepsia; PUD, peptic ulcer disease. 

esophageal epithelium in all 9 cases examined by the 
electron microscope (Figures .?A and I?). Mature mela- 
nin pigment was also seen in adjacent basal cells, 
prickle cells, and superficial functional layers, as well 
as in the macrophages in the subepithelial connective 
tissue. 

Discussion 

The histochemical characteristics and the elec- 
tron microscopic appearance confirm that the black 
pigmented spots found in 21 of 1000 consecutive 

upper gastrointestinal endoscopies are true melanotic 
patches in the esophagus. Before this, melanosis of 
the esophageal mucosa was described only in associa- 
tion with malignancy (2,8,9), although scattered me- 
lanocytes have been described in autopsy studies (4,~). 

Larger discrete abnormal dark brown or brown- 
black pigmentation involving the whole circumfer- 
ence has been described in the duodenum, ileum, and 
colon, caused by the presence of pigmented macro- 
phages containing “pseudomelanin” in the lamina 
propria (10-12). Histochemically, pseudomelanin has 
been shown to be lipomelanin, a mixture of li- 

Figure 1. A. Esophageal mucosa with melanocytes staining positively in the basal layer (Masson Fontana; original magnification x190). 

B. Higher magnification showing the melanocytes in the basal layer with abundant melanin pigment and scattered pigment granules in the 
upper layers (Masson Fontana; original magnification x 490). 
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Figure 2. A. Electron micrograph of a melanocyte with melanosomes in varying stages of melanogenesis (original magnification x 9250) 

B. Higher magnification showing early premelanosomes (P) and fully pigmented melanosome (M) (original magnification X 50,960). 

pofuschin and melanin. Ultrastructurally, it is present 
as aggregates of electron-dense granules within mac- 
rophages (10). 

The melanotic patches were mainly in the middle 
and lower third area, an area where malignant mela- 
noma of the esophagus has been reported with higher 
frequency. Primary malignant melanomas of the 
esophagus are rare; only over 100 cases have been 
reported in world literature, and about half of them 
are from Japan (9,13). Melanosis in adjacent mucosa 
has been documented in some of these cases. There is 
higher prevalence (11%) of melanocytes in normal 
esophageal mucosa in the Japanese than in the West- 
ern population (14). The prevalence of squamous cell 
carcinoma of esophagus is high in our population, but 
the exact prevalence of melanoma is not known. Our 
hospital records of the last 35 years do not show any 
case of esophageal melanoma in a center where 
approximately 100 cases of carcinoma esophagus are 
confirmed by biopsy each year. 

Genetic, metabolic, nutritional, endocrinological, 
chemical, or physical factors likely to cause increased 
or altered pigmentation have been ruled out in our 
cases (15). Melanoblasts are derived from the neural 
crest epithelium, but stem cells of esophageal epithe- 
lium are also thought to be capable of differentiating 
into melanoblasts (16). Any stimulus that causes 
keratinocytic hyperplasia can also be capable of caus- 
ing increased melanogenesis (17). 

About one third of our subjects had associated 
esophagitis at the site of pigmentation, with basal cell 

hyperplasia or koilocytic changes, suggestive of papil- 
loma virus infection. The factors that induce squamous 
cell proliferation could be the cause for increased 
melanogenesis as well. Only further follow-up can 
confirm whether true melanosis of the esophagus, 
which is increasingly recognized in our population, is 
an incidental finding or one with premalignant poten- 
tial, although the apparent paucity of esophageal 
melanoma in our population would make this an 
unlikely possibility. 
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