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Abstract
Pseudomelanosis duodeni (PD) is a rare dark speckled 
appearance of the duodenum associated with gastro�
intestinal bleeding, hypertension, chronic heart failure, 
chronic renal failure and consumption of different drugs. 
We report four cases of PD associated with chronic re�
nal failure admitted to the gastroenterology outpatient 
unit due to epigastric pain, nausea, melena and pro�
gressive reduction of hemoglobin index. Gastroduode�
nal endoscopy revealed erosions in the esophagus and 
stomach, with no active bleeding at the moment. In ad�
dition, the duodenal mucosa presented marked signs of 
melanosis; later confirmed by histopathological study. 
Even though PD is usually regarded as a benign condi�
tion, its pathogenesis and clinical significance is yet to 
be defined.
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INTRODUCTION
Melanosis duodeni was first described in 1976 and refers 
to a rare endoscopic appearance of  discrete speckled black  
pigmentation of  duodenal mucosa, which was initially 
postulated to represent a form of  stored iron[1]. The term 
melanosis gives a false idea that the pigment is produced 
by melanocytes, justifying renaming this endoscopic find-
ing as pseudomelanosis duodeni (PD)[2]. Nevertheless, the 
clinical significance of  this condition is yet to be estab-
lished. PD is more common in the sixth and seventh de-
cade of  life with a female predominance. It has been pos-
tulated to be associated with gastric hemorrhage, certain 
chronic illnesses, such as diabetes mellitus, hypertension, 
as well as various medications, such as sulfur-containing 
antihypertensive agents and ferrous sulfate[3-5]. 

CASE REPORT
Case 1
A 66-year-old woman was admitted with a history of  
melena and a progressive decrease of  hemoglobin index. 
She presented with a history of  diabetes mellitus and 
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systemic arterial hypertension for > 30 years, with a di-
agnosis of  chronic renal failure in the last 6 mo, treated 
with hemodialysis. She was on long-term treatment with 
angiotensin-converting enzyme inhibitors, furosemide, 
ferrous sulfate, folic acid and insulin. Gastroduodenal en-
doscopy was performed and revealed multiple superficial 
erosions in the stomach without signs of  recent bleeding. 
In addition, in the duodenal mucosa, pigmented lesions 
with a speckled pattern were evident (Figure 1). Biop-
sies revealed numerous macrophages containing brown 
pigment granules in their cytoplasm within the lamina 
propria (Figure 2). Staining of  the specimen with Masson 
Fontana stain demonstrated iron-containing deposits in-
side the macrophages (Figure 3).

Case 2
A 37-year-old woman with a history of  renal transplan-
tation (hypertensive nephropathy) had been previously 
treated with furosemide, propranolol, hydralazine and 
ferrous sulfate. She was referred to the gastroenterology 
section due to classical gastroesophageal reflux disease 
symptoms. She was submitted to gastroduodenal endos-
copy that revealed reflux esophagitis and diffuse, mul-
tiple, dark brown spots in the duodenum. Biopsies were 
taken and light microscopy confirmed the presence of  
brown pigment granules in the lamina propria.

Case 3
A 70-year-old woman with diabetes and long-term sys-
temic arterial hypertension developed chronic renal fail-
ure that was initially treated conservatively with calcium 
channel blockers, propranolol, α-methyldopa, furosemide 
and glibenclamide. She underwent a left nephrectomy due 
to nephrolithiasis. Progressive reduction of  hemoglobin 
index was observed during follow-up, therefore, gastro-
duodenal endoscopy was performed, revealing multiple 
non-actively bleeding superficial gastric erosions and pig-
mented lesions in the duodenum. Biopsies were collected 
and histopathological examination showed features of  
PD.

Case 4
A 30-year-old woman with diabetes started complaining 
of  epigastric pain, nausea and vomiting 1 mo after renal 
and pancreatic transplantation (diabetic nephropathy). 
She had been previously taking insulin, and after the 
transplant, she started tracolimus, mycophenolate and cor
ticosteroid therapy. Gastroduodenal endoscopy revealed 
cytomegalovirus (CMV) esophagitis and multiple small 
pigmented duodenal spots. Biopsies were taken and his-
topathological examination confirmed the diagnosis of  
PD. Another gastroduodenal endoscopy was performed 
after CMV treatment, and demonstrated total regression 
of  the esophageal lesions but no changes in the aspect of  
the duodenal mucosa.

DISCUSSION
PD represents a fine granular brown material inside the 

macrophage lysosomes in the lamina propria around the 
tips of  the duodenal villi, detected by histochemical stain-
ing and electron microscopy. It has been postulated that 
this heterogeneous pigment may represent a deposit of  
melanin-like substances, hemosiderin, lipomelanin and li-
pofuscin[6,7]. Even though iron (ferrous sulfide) is the main 
pigment compound, varying amounts of  sulfur, calcium, 
potassium, aluminum, magnesium and silver can also be 
detected[5,8]. The color of  the pigment could represent 
various degrees of  auto-oxidation of  ferrous sulfide[2,6].

Figure 1  Endoscopic picture showing multiple dark brown spots in the 
duodenum.

Figure 2  Many macrophages containing brown pigmented granules within 
the lamina propria (hematoxylin and eosin stain, x 200).

Figure 3  Iron deposits inside macrophage cytoplasm (Masson-Fontana 
stain, x 200).
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The pathogenesis still remains unclear. It could be 
related to iron deposition secondary to intramucosal he
morrhage or impaired intramucosal iron transport after 
oral ferrous sulfate supplementation[6,9]. Iron sulfide stor-
age can also be a product of  an acquired inherent defect 
in macrophage metabolism. In that regard, the pigment 
present in the duodenal mucosa has also been shown to 
be partially associated with impaired macrophage me-
tabolism of  drugs containing cyclic compounds such as 
phenols, indoles and skatoles[8].

All four patients had undergone previous gastroduo-
denal endoscopy without any pathological findings, sug-
gesting that this condition might be acquired rather than 
congenital, which is in keeping with previous reports[5]. 
Importantly, it must be stressed that this entity might be 
identified histologically even before it becomes endo-
scopically visible, making it difficult to establish a tem-
poral association between disease onset and endoscopic 
manifestation[10].

In this report, all patients were female, with chronic 
renal failure, and taking antihypertensive drugs. Of  note, 
only two patients were taking oral iron supplements. The 
biopsy specimens were positive for hematoxylin and eo-
sin and Masson-Fontana stains but not reactive for Pearl’
s stain, suggesting a melanin-like compound. Although 
Pearl’s stain is a classic method for demonstrating iron in 
tissues, there is a possibility of  a false-negative reaction 
if  an iron oxide compound is present instead of  iron sul-
fide[11,12].

In conclusion, these findings suggest that the duo-
denal involvement can occur in the absence of  a history 
of  oral iron supplementation. Importantly, although the 

long-term clinical impact of  these depositions remains 
unclear, these endoscopic findings still do not require any 
specific treatment or recommended follow-up.
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