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Gastric and duodenal pseudomelanosis is a rare endoscopic mucosal finding, characterized by the accumulation of iron in
macrophages of the lamina propria of the stomach and duodenum.The clinical significance and long term sequelae have not been
clarified yet. However, this benign condition is associated with a variety of clinical conditions, such as essential hypertension,
chronic renal failure, diabetes mellitus, long term intake of iron supplements, and furosemide. Duodenal pseudomelanosis appears
to be more common than gastric pseudomelanosis given the fact that a few cases of gastric pseudomelanosis have been reported
in the literature so far. We report a case of 88-year-old lady with ESRD who is maintained on hemodialysis and presented with
abdominal pain. An upper GI endoscopy showed discoloration of the antrum of the stomach and most portion of her duodenum.
Histopathology report confirmed the presence of iron laden macrophages in the lamina propria of both stomach and duodenum.

1. Introduction

Gastric and duodenal pseudomelanosis (GDP) is a benign
and infrequent condition of uncertain clinical significance
and it is associated with a variety of clinical conditions and
intake of several medications [1, 2]. The condition was first
described in 1976 by Bisordi and Kleinman [3]. Diagnosis of
GDP is based on an endoscopic finding of the stomach and
duodenum, which shows dark pigmentation of the stomach
and duodenal mucosa because of deposition of pigment in
lamina propria macrophages. Although the pigment was
mostly found to consist of ferrous sulfate, small amounts
of other elements were also found [4]. The majority of
diagnosed patients belong to the adult populationwith female
predominance [1], but a case of duodenal pseudomelanosis
without gastric pseudomelanosis in adolescencemale has also
been published in the literature [5]. Long term prognosis and
sequelae of this condition is yet to be determined.

2. Case Report

This 88-year-old lady with ESRD on hemodialysis, anemia,
GERD, hyperlipidemia, COPD, and CHD was admitted to
our hospital with complaints of abdominal pain, odynopha-
gia, and vomiting for 4 days. Pain was diffused and dull
in nature with no radiation. Vomitus was nonbilious and
nonbloody. She reported similar episodes over the last three
months. She has been taking ferrous sulfate for her anemia,
for the last one year. Previous endoscopy, which was done
two years back, was unremarkable, although endoscopy,
which was done three months back, showed discoloration
of mucosa of duodenum without any discoloration of the
stomach mucosa. Upper endoscopy at this time revealed
scattered moderate mucosal abnormality characterized by
discoloration of the antrum and part of her corpus of the
stomach. No ulcers, erosions, or any other causes for bleeding
were identified. Also patchymild inflammation characterized
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Figure 1: Endoscopic examination of duodenum showing dark
speckled appearance of duodenal mucosa.

Figure 2: Histological examination of duodenal biopsy showing
black pigmentation.

by erosion, erythema, and friability was found on the lesser
curvature of the stomach. A diffusemoderatemucosal abnor-
mality of the duodenum characterized by discoloration was
found in the entire duodenum extending to the fourth part
(Figure 1). Histopathology report confirmed the presence of
loose aggregates of macrophages containing a granular black
pigment within the superficial lamina propria (Figures 2 and
3). Iron stain showed a portion of this pigmented material
to be composed of iron. Helicobacter pylori organism was
absent. Therefore, the diagnosis of gastric pseudomelanosis
and duodenal pseudomelanosis was confirmed. The iron
therapy was discontinued and subsequently patient did fairly
well.

3. Discussion

Although etiology and clinical significance of this con-
dition have not been established yet, GDP is associated
with a variety of clinical conditions including hypertension,
hemochromatosis, diabetes, chronic renal disease, gastroin-
testinal bleeding, and intake of several medications including
iron sulfate and certain antihypertensive medication such

Figure 3: Image 60x of Lamina propria of stomach showing
deposition of black pigmentation.

as furosemide, hydralazine, propranolol, and hydrochloroth-
iazide [2, 5]. Clinically this process has been documented in
adults, more commonly in older women.

It has been suggested that such pigmentation may cause
problems with intestinal absorption of nutrients [6, 7].
Although the diagnosis of GDP is clear on endoscopy nev-
ertheless differential diagnosis includes necrosis, metastatic
melanoma, and ingestion of charcoal [8], brown bowel syn-
drome, hemosiderosis/hemochromatosis [9], and alkalis [10].
GDP is mostly asymptomatic but cases have been reported
in the literature in which patients presented with dyspeptic
symptoms.

Histologically, pigments are deposited in the lysosomes
of macrophages in the lamina propria [11]. The pigments
mostly consist of iron, but small amounts of calcium, alu-
minum, potassium, magnesium, sulfur, silicon, and silver
have also been detected. The electron microscope usually
shows membrane bound, electron dense, and smooth to
crystalline bodies. It has been suggested that these trace
elements are probably derived from the biological milieu
and/or other drugs and/or food contamination [11].

The predominant pigments deposited are iron oxide
and hemosiderin. These pigments are detected by both the
Prussian blue and Fontana-Masson stains of macrophages in
the lamina propria. It has been suggested that in duodenal
pseudomelanosis iron metabolism may be impaired and
iron is pooled within macrophages [12]. One case report
also suggests that pigmentation can occur in the absence
of a history of oral iron supplementation [13]. In such
cases, pigments may be derived from hemorrhage in the
gastrointestinal tract. Antihypertensive drugsmay have a role
in the causation of the pigmentation formation.

Long term prognosis and sequelae of this condition are
not known and no specific protocol for treatment and follow-
up has not determined yet.

4. Conclusion

Gastric along with duodenal pseudomelanosis is a very
rare, benign condition of unknown clinical significance. This
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condition is asymptomatic per se, but the patient may present
with dyspeptic symptom. In such cases, it is important to
exclude other causes of dyspepsia by endoscopic and labora-
tory evaluation. Proper knowledge and understanding of the
common associations of this condition may help in avoiding
unnecessary workup. The longer duration of iron therapy
in the setting of ESRD might be responsible for extensive
pigmentation involving both stomach and duodenum in
our case. However, further studies are needed to prove this
association.

Conflict of Interests

The authors declare that there is no conflict of interests
regarding the publication of this paper.

References

[1] D. Giusto and S. Jakate, “Pseudomelanosis duodeni: associ-
ated with multiple clinical conditions and unpredictable iron
stainability—a case series,” Endoscopy, vol. 40, no. 2, pp. 165–
167, 2008.

[2] H. M. El-Newihi, C. A. Lynch, and A. A. Mihas, “Case
reports: pseudomelanosis duodeni: association with systemic
hypertension,”TheAmerican Journal of theMedical Sciences, vol.
310, no. 3, pp. 111–114, 1995.

[3] W. M. Bisordi and M. S. Kleinman, “Melanosis duodeni,”
Gastrointestinal Endoscopy, vol. 23, no. 1, pp. 37–38, 1976.

[4] F. N. Ghadially and V. M. Walley, “Pigments of the gastroin-
testinal tract: a comparison of light microscopic and electron
microscopic findings,” Ultrastructural Pathology, vol. 19, no. 4,
pp. 213–219, 1995.

[5] P. Siegfried, R. H. Squires, and C. F. Timmons, “Pseudome-
lanosis duodeni in an adolescent male: case report and review
of the literature,” Pediatric Pathology and Laboratory Medicine,
vol. 17, no. 1, pp. 115–123, 1997.

[6] L. B. Weinstock, D. Katzman, and H. L. Wang, “Pseudome-
lanosis of stomach, duodenum, and jejunum,” Gastrointestinal
Endoscopy, vol. 58, no. 4, article 578, 2003.

[7] C. L. Cheng, P. C. Chen, and T. C. Chen, “Pseudomelanosis
duodeni: case report,” Chang Gung Medical Journal, vol. 23, no.
6, pp. 372–376, 2000.

[8] J. Kim, J. K. Hwang, W. S. Choi et al., “Pseudomelanosis ilei
associated with ingestion of charcoal: case report and review of
literature,” Digestive Endoscopy, vol. 22, no. 1, pp. 56–58, 2010.

[9] A. Abumoawad, M. Venu, L. Huang, and X. Ding, “Pseudome-
lanosis duodeni: a short review,” American Journal of Digestive
Disease, vol. 2, no. 1, pp. 41–45, 2015.

[10] M. S. Ramachandran, “Heart and toxins,” Journal of Submicro-
scopic Cytology and Pathology, vol. 14, no. 2, pp. 389–400, 2014.

[11] D. J. Pounder, F. N. Ghadially, T. M. Mukherjee et al., “Ultra-
structure and electron-probe x-ray analysis of the pigment in
melanosis duodeni,” Journal of Submicroscopic Cytology and
Pathology, vol. 14, no. 2, pp. 389–400, 1982.

[12] K. Wang, H. J. Lin, C. L. Perng et al., “Pseudomelanosis
duodeni: report of eight cases,” Journal of the FormosanMedical
Association, vol. 94, no. 10, pp. 632–634, 1995.
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