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Abstract: Duodenal pseudomelanosis (also known as pseudomelanosis duodeni) is a rare endoscopic
incidental finding defined by a pigmentation limited to the apex of the intestinal villi, which requires
histological confirmation. While its exact pathogenesis is still poorly understood, it appears free from
clinical consequences. This condition is believed to be associated with oral iron intake, antihyperten-
sive drugs containing a sulfur moiety (i.e., hydralazine, furosemide), and several chronic diseases (i.e.,
hypertension, end-stage renal disease, diabetes). However, the exact prevalence of these treatments
and comorbidities among patients with duodenal pseudomelanosis is not clearly defined. Several
case reports and case series about duodenal pseudomelanosis have been published in recent years.
In this review, we aimed to clearly define its endoscopic and microscopic presentation; its epidemiol-
ogy, associated comorbidities, and drugs; the most useful special histochemical techniques used to
classify the nature of the pigmentation; and the most relevant differential diagnoses. In addition, by
considering our findings, we also formulated a number of hypotheses about its pathogenesis.
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Duodenal pseudomelanosis (DP, Latin: pseudomelanosis duodeni) is a rare incidental
finding encountered during upper gastrointestinal tract endoscopy. The usual endoscopic
presentation is a black-dotted mucosa, with pigment deposition at the apex of the duodenal
villi. Microscopically, the pigmentation has been reported to be composed of iron and other
substances, which accumulate in lamina propria macrophages [1]. Several comorbidities
and drugs have been associated with this condition, with variable prevalences across
different studies. The most frequently reported associated medical conditions in the setting
of DP are hypertension, end-stage renal disease, and diabetes. Intake of oral iron and
antihypertensive drugs containing a sulfur moiety, such as hydralazine and furosemide, is
also frequently reported to be associated with DP [2]. DP is unrelated to colonic melanosis,
which is caused by chronic laxative intake and demonstrates lipofuscin deposition in
lamina propria macrophages. Although a number of case reports and case series exist, a
comprehensive systematic review has not been published to date in the literature, and
many clinicopathological associations are not yet clearly defined. Here, we review the
published literature so far, to clearly define the endoscopic and microscopic presentation
of DP; its epidemiology, associated comorbidities, and drugs; and the most useful special
techniques used to classify the nature of the pigmentation. In addition, we discuss the
possible pathogenesis of the condition by taking into account the reports reviewed and our
clustering of data.
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nal melanosis”, “duodenal siderosis”, and “duodenal pigmentation”. In total, 216 records
were identified and initially screened for inclusion. Inclusion criteria were endoscopic
evidence of a DP pattern and/or microscopic evidence of pigmentation at the apex of the
villi. After the initial screening, 186 studies were excluded because of a lack of relevance to
the topic. A total of 30 studies remained, but 3 were excluded because of impossibility to
access the full text. In total, 27 studies were included in this review. Figure 1 displays a
flowchart showing the identification, screening, and inclusion of studies in this review.
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Figure 1. Flowchart showing identification, screening, and inclusion of studies for this review.

3. Results

Results are presented in Table 1 and visualized in Figure 2. A total of 51 cases of DP
were identified. Among these, 18 cases were male and 32 were female (F:M ratio: 1.8). A
single case did not specify the patient’s gender. Patients’ mean age was 62.9 years (range
8-86 years). Two cases did not report the patients’ age.

A total of 38/51 (74.5%) patients had hypertension, 30/51 (58.8%) had renal disease,
20/51 (39.2%) had diabetes, and 5/51 (9.8%) had iron deficiency.

Moreover, 19/51 (37.2%) patients were under treatment with sulfur-containing diuret-
ics (hydralazine, furosemide, hydrochlorothiazide), and 15/51 (29.4%) with iron supple-
mentation; 10/51 (19.6%) patients were taking both types of medications simultaneously.

A total of 41/51 (80.4%) cases had endoscopic evidence of duodenal pigmentation. All
cases had histological confirmation of macrophages within the lamina propria containing
pigmented granules. In addition, 45/51 (88.2%) cases underwent special stains; 32/45
(71.1%) were positive for Prussian blue, and 3/45 (6.7%) were positive with Fontana-
Masson stain. A single case was positive for both stains (1/45, 2.2%).
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Table 1. Summary of the studies published between 2001 and 2021 describing cases of duodenal pseudomelanosis and
siderosis.

Study EIE:le(;sscot;Fy Pé;fg:; Patient’s Age Patient’s History Medications gfue;::l Otherhlffe;evant
Chronic kidney Hydralazine,
Cook D, Napthali K, 2020 . disease, irbesartan,
[P;] Dysphagia M 8 hypertension, type lercanidipine, No
2 diabetes mellitus and metoprolol
Hypertension, Aspirin,
Kudaravalli P et al., 2020 Gastrointestinal chror}lc kidney furosemide, Yes (not
[4] bleeding F 83 disease, metoprolol, published)
hypothyroidism, levothyroxine,
atrial fibrillation and warfarin
Pigmentation not
evident at
endoscopy,
Brunner gland cyst,
Jeung J et al., 2020 [5] Ear!yﬁatlety, F 55 Iron deficiency Ferrous sulfate Prussian blue _active
weight loss anemia inflammation,
erosion, gastric
foveolar
metaplasia,
reactive mucin loss
Proctocolectomy
with end ileostomy,
Possible chr(zir}ic kidney
Nakanishi Y et al., 2019 [6] Crohn’s M 72 h 1sease, Not stated Prussian blue
disease 4 ypertension,
diabetes, coronary
artery disease,
gout, arthritis
i Concomitant
Tang SJ et al., 2019 [7] Nf)t Not stated Not stated Iron plll—u}c!uced Iron . Prussian blue gastric
specified mucositis supplementation .
pseudomelanosis
Hypertension,
Sutaria A, Bhutani MS, Epigastric hyperlipidemia,
2018 [8] pain F 77 diabetes mellitus, Not stated No
hypothyroidism
Atrial fibrillation,
chronic obstructive
pulmonary disease,
Determination pulmonary Rivaroxaban Concomitant
Sunkara T et al., 2018 [9] of bleeding F 83 hypertension, X . No pseudomelanosis
N . (discontinued) N
risk chronic heart gastri
failure,
non-Hodgkin’s
lymphoma
Shimamura Y et al., 2018 Gastrmptestmal M 68 Not stated Not stated Prussian blue
[10] bleeding
Suspect Chronic renal
Mundi I et al., 2017 [11] celiac M 61 fai Not stated Prussian blue
disease ailure
Ferrous citrate,
furosemide,
spironolactone,
tolvaptan,
bisoprolol,
Hypertension, nicorandil,
chronic kidney warfarin, X-ray
Iwamuro M et al., 2017 Screenin M 83 disease, chronic nilotinib, spectroscopy,
[12] g heart failure, and febuxostat, elemental
chronic myeloid esomeprazole, mapping
leukemia digestive
enzyme complex,
ambroxol,
carbocysteine,
potassium

L-aspartate
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Table 1. Cont.
Endoscopy Patient’s I AP A Special Other Relevant
Study Reason Gender Patient’s Age Patient’s History Medications Studies Info
Esmoeprazole,
COPD, ischemic ranitidine,
Abdelwareth A et al., 2016 . heart disease, Iron atorvastain, .
Dyspepsia M 73 - . Prussian blue
[13] deficiency anaemia, losartan,
colonic polyp inhalers, and
ferrous sulfate
Diabetes mellitus,
Coelho R et al., 2016 [14] Dysphagia F 76 Cf}; I;flllll:ec riigil Ferrous sulfate Prussian blue Schatzki’s ring
deficiency anemia
Kothadia JP et, 2016 [15] Apemla, M 84 Not stated Not stated Prussian blue Duodenal p (?lyp,
weight loss duodenitis
Tsai YN et al., 2016 [1] Acid reflux M 63 Hypertension Hydralazine No
Cochet AE et al., 2015 [16] Diarrhea M Not stated Not stated Not stated No Strongy_lozdes.
stercoralis infection
Coronary artery
disease, chronic
Intractable kidney disease . .
Sathyamurthy A etal, nausea and M 55 stage 4, diabetes Antihyp Crtensives  pssian blue
2015 [17] s . (not specified)
vomiting mellitus,
hypertension, iron
deficiency anemia
Siderits R et al., 2014 [18] Abdommal F 80 Hypertension Hy.d ralazine, Prussian blue
pain laxatives (senna)
Iron sulfide,
antidiabetics,
loop diuretics,
1 Nf)t E 73 Diabetes me'lhtus, angiotensin II Prussian blue
specified hypertension receptor
blockers, calcium
channel blockers
(not specified)
Iron sulfide,
Diabetes mellitus, C;&iﬁ?ﬁ;ﬁ;ﬁ 1
2 N?F M 71 hyperfenswn, blockers, Prussian blue
specified chronic renal .
failure potassium
binders (not
specified)
Iron sulfide, loop
diuretics,
Hypertension, angiotensin II
Kim 5] 3 Not F 70 chronic renal receptor Prussian blue
etal. specified failure blockers,
2013 [é] beta-blockers,
statins (not
specified)
Iron sulfide, loop
. diuretics, statins,
4 Nf)t F 34 Chror}lc renal potassium Prussian blue
specified failure .
binders (not
specified)
Iron sulfide,
antidiabetics,
loop diuretics,
Diabetes mellitus, angloter}[sm I
Not hypertension, recepror. .
5 e F 69 . blockers, calcium Prussian blue
specified chronic renal h 1 block
failure channel blockers,
beta-blockers,
potassium
binders (not
specified)
Not Hypertension, Iron sulfide, loop
6 specified F 55 chronic renal diuretics, statins Prussian blue
P failure (not specified)
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Table 1. Cont.
Study EI;?Q‘;ZZ?Y Igz:gz: Patient’s Age Patient’s History Medications Stpue;::; Otherhljfe;evant
Insulin,
pantoprazole,
hydralazine,
Diabetes mellitus losartan, Fontana-
Nausea, type 2, er}d—stage dlltlaze_m, Masson:
itin ) renal disease, paroxet_me, ositive: PAS:
Schuerle T et al., 2013 [19] vomiting F 54 kidney transplant, thyroxine, P 4
and hypertension, atorvastatin, negative;
diarrhoea YP o L Prussian blue:
anaemia, cyclosporine, negative
hypothyroidism mycophenolate 8
mofetil,
trimethoprim/
sulfamethoxazole
Prussian blue:
Epigastric Proton pump positive;
Jain SS et al., 2012 [20] piga F 48 None inhibitor (not Fontana
pamn specified) Masson:
negative
Angiotensin-
converting
Diabetes mellitus, _ Shzyme Fontana.-
Melena, hypertension, 1nh1b1t'o?s (not Mas'sp n:
1 S F 66 ypert / specified), positive
anemia chronic renal £ . .
failure urosemide, (mteltpreted as
ferrous sulfate, iron)
folic acid and
insulin
de Mag- .
alhaes Hypertensive Furosemlii Ei’
Costa MH 2 Acid reflux F 37 nephropathy, renal ﬁrc&pre;no_ o Not stated
etal, transplantation £ yaratazme,
2012 [21] errous sulfate
Diabetes Calcium channel
hypertensiém, blOCke.r.S (not
. chronic renal specified),
3 Anemia F 70 failure, propranolol, Not stated
nephrolitiasis, ocl—:lrﬁztsl;ﬁ?gga,
nephrectomy : o
glibenclamide
Insulin,
Epigastric Diabetes, renal and tracolimus,
4 pai, F 30 panc/reatic mycophenolate Not stated
nausea, transplantation and
vomiting corticosteroids
(not specified)
Suspect isilgfrf\li‘ie;i;lts Hydralazine, Pﬂ;?lgg"]);}le- Distal esophagitis,
Felipe-Silva A et al., 2011 upper gas- F 6 left hemiplei 4 captopril, hy- F gt ’ triti % gt 2
[22] trointestinal et herup egla, drochlorthiazide, ontana SASIIS and gastric
bleedin central VII nerve aspirin Masson: angiodysplasia
g P
palsy negative
Zolpidem,
End-stage renal aspirin,
disease, diabetes clonidine,
Kakati B et al., 2011 [23] Anemia F 65 mellitus, hydralazine, Not specified
hypertension, insulin,
hypothyroidism levothyroxine,
and metoprolol
End stage renal d?si%l;ul; 1
disease, coronary h d{‘ala?ine,
artery disease, fy d i
diabetes rusermae,
Yun L, 2010 [24] Melena F 67 hypertensi,on benazepril, No
hyperlipidemia, atorv.ast.atm,
anemia, ezetlmlb‘e,
hypothyroidism lev;)rtl}éyirr(z;me,
Polycystic kidney Hydralazine, . .
disease, nephrotic clonidine, Pruss@tr} bl-ue.
Monajemzadeh M et al., Abdominal F 8 syndrome, amilodipine, oral llzgls*:t::;’
2008 [25] discomfort endstage renal iron Masson:
disease, kidney supplements, " e‘
transplant phenytoin POsIiV
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Table 1. Cont.

Endoscopy Patient’s I AP A Special Other Relevant
Study Reason Gender Patient’s Age Patient’s History Medications Studies Info
Not . o Prussian blue:
1 specified F 86 Hypertension Not specified positive
2 Nl':)t' F 65 Hypertenswr}, end Not specified Prussmr} blue:
specified stage renal disease partial
No evidence of
Not Hypertension, o Prussian blue: mucosal
3 specified F 63 diabetes Not specified partial pigmentation at
endoscopy
No evidence of
Not . o Prussian blue: mucosal
4 specified F 68 Hypertension Not specified partial pigmentation at
endoscopy
5 Not M 60 Hypertension, end Not specified Prussian blue:
specified stage renal disease negative
No evidence of
Not Hypertension, (o Prussian blue: mucosal
6 specified F 63 diabetes Not specified positive pigmentation at
endoscopy
Hypertension, end . .
7 Nf)t. F 66 stage renal disease, Not specified Prussmr} blue:
specified - partial
diabetes
No evidence of
8 NF)F M 70 Hypertenswr_l, end Not specified Pruss1ar'1 blue: ) mucos.al
specified stage renal disease partial pigmentation at
endoscopy
Giusto D,
Jakate S, No evidence of
2008 [26] 9 Nf)t' F 34 Hypertenswr}, end Not specified Prussmr} blue: ) mucosgl
specified stage renal disease partial pigmentation at
endoscopy
Hypertension, end . .
10 N?F M 52 stage renal disease, Not specified Pruss1ar'1 blue:
specified . partial
diabetes
No evidence of
1 Not M 59 Hypertension, Not specified Prussian blue: ) mucos‘al
specified diabetes negative pigmentation at
endoscopy
No evidence of
12 NQ’F F 53 Hypertensmr_l, end Not specified Pru551ar_1 blue: ) mucos_al
specified stage renal disease partial pigmentation at
endoscopy
No evidence of
Not . i Prussian blue: mucosal
13 specified M 65 Hypertension Not specified partial pigmentation at
endoscopy
No evidence of
14 Not M 50 Hypertension, end Not specified Prussian blue: ) mucosgl
specified stage renal disease negative pigmentation at
endoscopy
15 Not F 49 Hypertension, end Not specified Prussian blue:
specified stage renal disease partial
Not . o Prussian blue:
16 specified F 58 Hypertension Not specified positive
Hypertension, end No evidence of
Not YP ./ . Prussian blue: mucosal
17 oo F 67 stage renal disease, Not specified . . .
specified - partial pigmentation at
diabetes
endoscopy
Jaundice Chronic renal
CantuJA, l?zcl;]e r DG, 2005 after chole- M 49 insufficiency, Hydralazine Not stated
cystectomy hypertension
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Figure 2. A heatmap visualization of the 51 cases of duodenal pseudomelanosis included in this review, with data on

Histochemistry: WEliLERRETTE]

patients” age, gender, histochemical stains positivity, relevant comorbidities, and medical treatments.

4. Discussion

The term “melanosis” is defined as an “excessive pigmentation of part of the body
owing to a disturbance in melanin pigmentation” in Dorland’s Illustrated Medical Dictio-
nary [28]. The term “pseudomelanosis” should therefore be applied to pigmentations that
may resemble melanin deposition but with the demonstration of a different type of under-
lying pigment [9,29]. The two terms are not synonyms, as true melanosis in different organ
sites refers to different clinical settings and has different implications [30,31]; however,
they are widely used as synonyms in cases of diffuse pigmentation of the colon associated
with excessive laxative use, with deposition of lipofuscin (melanosis coli) [32]. In practical
terms, DP refers to a distinct endoscopic presentation, with pigmentation limited at the
apex of the villi. The term “duodenal siderosis” could be appropriate for cases in which
iron pigment is demonstrated [15].

The most common comorbidity associated with DP is hypertension, followed by renal
disease, diabetes, and iron deficiency. The most frequently associated medications are
sulfur-containing diuretics. The most widely adopted histochemical methods for the char-
acterization of the pigment in the cases surveyed were Perl’s Prussian blue, which stains
ferric iron (Fe**), and Fontana-Masson, which stains ferrous iron (Fe?*) [22,33]. Among
cases that underwent special stains, 34/41 (75.6%) stained positive for either Prussian Blue
and/or Fontana-Masson. This demonstrates that the majority of the pigmentation in the
setting of DP is due to iron deposition. The main use of Fontana-Masson stain in routine
histochemistry is to demonstrate melanin deposition, but none of the Fontana-Masson-
positive cases included in this review were interpreted as melanin [19,21]. A single case
stained positive for both Perl’s Prussian blue and Fontana-Masson [25]. A single study
analyzed a case using X-ray spectroscopy and elemental mapping, which demonstrated
the presence of iron and sulfur [12]. A subset of cases (n = 4) focally stained positive for
calcium [26].

The association of iron supplementation and DP, albeit widely stated across studies,
was not completely evident in our review: only a subset of patients was under iron-pill
supplementation (29.4%). In the largest case series to date (n = 17), a survey of duo-
denal biopsies of age-matched controls with a history of oral iron intake and without
hypertension, diabetes mellitus, or end-stage renal disease found no evidence of iron pig-
mentation [26]. Given those facts, it is plausible to hypothesize that iron supplementation
contributes to the pathogenesis of DP, but it is not sufficient as a single factor to induce
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duodenal pigmentation. The interplay between iron and sulfur may be important in this
scenario, given the fact that the pigmented granules have been demonstrated to be most
frequently composed of ferrous sulfate [12]. However, the proportion of patients taking
sulfur-containing diuretics was also lower than expected (37.2%), as was the proportion
of patients taking both medications simultaneously (19.6%). It must be noted that several
studies included in this review did not state the medications taken by the patients at the
time of diagnosis. When taking into account only the studies with information about
treatment at the time of endoscopy (28/51, 54.9%), the proportion of patients undergoing
treatment with sulfur-containing diuretics and iron supplements increased (19/28 (67.6%)
and 15/28 (53.6%), respectively; 10/28 (35.7%) took both medications simultaneously). On
one hand, those findings corroborate the hypothesis of a major role of these two types of
medications in the pathogenesis of DP; however, other factors must be considered in order
to explain DP in patients that are not under those medical treatments.

Dialysis, in the setting of end-stage renal disease, has been associated with the accu-
mulation of lanthanum in the gastrointestinal mucosa [34]; a similar effect could play a role
in duodenal sulfur deposition, possibly even in patients not treated with sulfur-containing
diuretics. It is possible that the intake of sulfur and/or iron, contained in drugs and/or
food, results in localized accumulation in the site of absorption only in the setting of an im-
pairment of renal function and clearance. Notably, hypertension is a risk factor for chronic
heart disease, commonly treated with sulfur-containing diuretics such as furosemide, and
chronic renal disease; therefore, there is an indirect link between increased sulfur intake
and impaired clearance. Microhemorrhagic events have also been theorized to be involved
in the pathogenesis of DP [25]. It has been hypothesized that macrophages in the gastric
lamina propria could be exposed to pigments via an iron-pill-induced mucosal injury [7],
which was also reported in the duodenum [5]. However, all cases of DP reviewed showed
no degree of acute or chronic inflammation. The pigment accumulation at the tip of the
duodenal villi supports an iron-absorption-related mechanism. An overview of the possible
mechanisms involved in the pathogenesis of DP is presented in Figure 3.

Hypertension Diabetes

l t Chronic renal
" disease

Sulfur-containg

Iron in food or diuretics /
supplementation /

8 ¢ 18 \

Sulfur clearance

g
;g:,'l 5t
ng:"& Microhemorrhages

Figure 3. An overview of the possible pathogenesis of duodenal pseudomelanosis. The macrophages
in the lamina propria at the apex of the villi contain, in most cases, sulfur (S), which is contained in
some diuretics, and iron (Fe), which could accumulate due to binging with sulfur after absorption or
microhemorrahgic events. Chronic renal disease causes reduced sulfur clearance, contributing to its
accumulation. (Created with BioRender.com).

Differential diagnoses include iron pill duodenitis (superficial iron deposition associ-
ated with erosion and inflammatory infiltrate) [5], clofazimine-related pigmentation (patchy
endoscopic presentation) [35,36], eosinophilic enteritis (focal pigmentation, eosinophilic
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infiltrate within Brunner’s glands) [37], and primary and metastatic melanoma (pigmented
tumoral masses) [38,39]. All of these conditions harbor a worse prognosis than DP to
various degrees; histopathological and histochemical examinations are thus essential tools
for the formulation of a correct diagnosis.

5. Conclusions

DP represents a benign incidental finding caused by pigment deposition (mainly iron)
at the apex of duodenal villi and is associated with certain medical conditions (hyper-
tension, diabetes mellitus, chronic renal disease) and related therapies (sulfur-containing
diuretics), which may be implicated in the pigment deposition and accumulation (duode-
nal drugs and iron absorption, microhemorrhages, decreased renal function). Differential
diagnoses of duodenal pigmentations include diseases such as true melanosis, iron pill
duodenitis, clofazimine-related pigmentation, eosinophilic enteritis, and primary and
metastatic melanoma, all of which harbor different endoscopic, histologic, and histochem-
ical findings. Pathological examination of duodenal biopsies in the setting of duodenal
pigmentation is a reliable standard for diagnosis.
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and editing; M.D., investigation, writing—review and editing; S.F,, supervision, validation, writing-
review and editing; G.A.C., supervision, validation, methodology, writing—review and editing. All
authors have read and agreed to the published version of the manuscript.

Funding: This work received no external funding.
Institutional Review Board Statement: Not applicable.
Informed Consent Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. Tsai, Y.-N,; Tsai, ].-W.; Tai, C.-M. Magnifying endoscopy for pseudomelanosis duodeni. . Gastroenterol. Hepatol. 2016, 31, 520.
[CrossRef] [PubMed]

2. Kim, S.Y,; Choung, R.S.; Kwon, B.S.;; Hyun, ].].; Jung, SW.; Koo, ].S.; Yim, H].; Lee, SW.; Choi, ].H. Small Bowel Pseudomelanosis
Associated with Oral Iron Therapy. J. Korean Med. Sci. 2013, 28, 1103-1106. [CrossRef] [PubMed]

3. Cook, D.; Napthali, K. Pseudomelanosis Duodeni. N. Engl. ]. Med. 2020, 383, e113. [CrossRef] [PubMed]

4. Kudaravalli, P; Saleem, S.A.; Riaz, S.; Pendela, V.S.; Vasigh, M.; Heisig, D. Black speckled duodenal mucosa. In Baylor University
Medical Center Proceedings; Taylor & Francis: Oxfordshire, UK, 2020; Volume 33, pp. 237-238. [CrossRef]

5. Jeung,].; Ashour, S.; Fuller, L. Iron pill-induced duodenitis: A distinct pattern of duodenal mucosal injury in a patient with a
duodenal mass. Pathol. -Res. Pract. 2020, 216, 152916. [CrossRef]

6.  Nakanishi, Y.; Jetly-Shridhar, R.; De Felice, K. A Case of Pseudomelanosis Duodeni: Striking Endoscopic Features with Subtle but
Characteristic Pathologic Findings. Int. |. Surg. Pathol. 2019, 27, 765-766. [CrossRef]

7. Tang, S.-].; Zhang, S.; Grunes, D.E. Gastric and duodenal pseudomelanosis: A new insight into its pathogenesis. VideoGIE 2019, 4,
467-468. [CrossRef] [PubMed]

8.  Sutaria, A.; Bhutani, M.S. An Alarming but Benign Appearance, A Case of Pseudomelanosis Duodeni. Clin. Gastroenterol. Hepatol.
2018, 16, A32. [CrossRef] [PubMed]

9.  Sunkara, T.; Caughey, M.E.; Gaduputi, V. Rare finding of concomitant pseudomelanosis of stomach and duodenum; case report
and literature review. Gastroenterol. Hepatol. Bed Bench 2018, 11, 86. [PubMed]

10. Shimamura, Y.; Akram, H.; Winer, S.; Marcon, N. Pseudomelanosis Duodeni and Duodenal Polyp. Intern. Med. 2018, 57,
1049-1050. [CrossRef] [PubMed]

11. Mundi, I; Pankaj, R.; Chhabra, M.; Banerjee, A K. Pseudomelanosis Duodeni. Int. J. Surg. Pathol. 2017, 25, 165. [CrossRef]
[PubMed]

12. Iwamuro, M.,; Oka, S.; Kanzaki, H.; Tanaka, T.; Kawano, S.; Kawahara, Y.; Okada, H. Pseudomelanosis duodeni:a case report.
Nihon Shokakibyo Gakkai Zasshi 2017, 114, 1264-1268.

13.  AbdelWareth, A.; Molyneux, A.; Madhotra, R.; Ishaq, S.; Rostami, K. Small bowel pigmentation. Gastroenterol. Hepatol. Bed Bench
2016, 9, 343-344. [PubMed]

14. Coelho, R.; Ribeiro, A.; Silva, R.; Rios, E.; Silva, M.; Macedo, G. Pseudomelanosis duodeni: Is there a common denominator? Rev.

Espafiola De Enferm. Dig. 2016, 108, 658—659.


http://doi.org/10.1111/jgh.13212
http://www.ncbi.nlm.nih.gov/pubmed/26510712
http://doi.org/10.3346/jkms.2013.28.7.1103
http://www.ncbi.nlm.nih.gov/pubmed/23853498
http://doi.org/10.1056/NEJMicm2001352
http://www.ncbi.nlm.nih.gov/pubmed/33176088
http://doi.org/10.1080/08998280.2019.1709610.237-238
http://doi.org/10.1016/j.prp.2020.152916
http://doi.org/10.1177/1066896919835939
http://doi.org/10.1016/j.vgie.2019.06.006
http://www.ncbi.nlm.nih.gov/pubmed/31709332
http://doi.org/10.1016/j.cgh.2017.09.038
http://www.ncbi.nlm.nih.gov/pubmed/29574028
http://www.ncbi.nlm.nih.gov/pubmed/29564071
http://doi.org/10.2169/internalmedicine.9733-17
http://www.ncbi.nlm.nih.gov/pubmed/29225274
http://doi.org/10.1177/1066896916671196
http://www.ncbi.nlm.nih.gov/pubmed/27670354
http://www.ncbi.nlm.nih.gov/pubmed/27895863

Diagnostics 2021, 11, 1974 10 of 10

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.
25.

26.
27.
28.
29.
30.
31.
32.
33.

34.

35.

36.

37.

38.

39.

Kothadia, J.P.; Kaminski, M.; Giashuddin, S. Duodenal siderosis: A rare clinical finding in a patient with duodenal inflammation.
Ann. Gastroenterol. 2016, 29, 379. [CrossRef] [PubMed]

Cochet, A.E.; Cunningham, J.R; Butler, S.L. Pseudomelanosis duodeni and Strongyloides stercoralis. Am. . Gastroenterol. 2015,
110, 1651. [CrossRef] [PubMed]

Sathyamurthy, A.; Chela, H.; Arif, Z.; Holly, ].; Arif, M. Pseudomelanosis Duodeni. ACG Case Rep. . 2015, 2, 72-73. [CrossRef]
[PubMed]

Siderits, R.; Hazra, A.; Mikhail, N.; Chiaffarano, J.; Lou, W.; Fyfe, B. Endoscopically identified pseudomelanosis duodeni: Striking
yet harmless. Gastrointest. Endosc. 2014, 80, 508-510. [CrossRef] [PubMed]

Schuerle, T.; Aoun, E.; Clarke, K. Pseudomelanosis duodeni in a postrenal transplant patient. BMJ Case Rep. 2013, 2013,
bcr2013200466. [CrossRef]

Jain, S.S.; Shah, D.K.; Khot, A.A. Pseudomelanosis Duodeni of Undetermined Etiology. Gastroenterol. Res. 2012, 5, 171-173.
[CrossRef] [PubMed]

de Magalhdes Costa, M.H.D.M.; Pegado, M.G.F; Vargas, C.; Castro, M.E.C.; Madji, K.; Nunes, T.; Zaltman, C. Pseudomelanosis
duodeni associated with chronic renal failure. World J. Gastroenterol. 2012, 18, 1414-1416. [CrossRef]

Felipe-Silva, A.; De Campos, EPF; Da Silva, ].G.N. Duodenal pseudomelanosis (pseudomelanosis duodeni): A rare endoscopic
finding. Autops. Case Rep. 2011, 1, 39-44. [CrossRef] [PubMed]

Kakati, B.; Krishna, S.; Sharma, S.; Rego, R. Pseudomelanosis duodeni: A rare finding from upper endoscopy. Dig. Endosc. 2011,
23,201-202. [CrossRef] [PubMed]

Yun, L. Gastrointestinal: Pseudomelanosis duodeni. J. Gastroenterol. Hepatol. 2010, 25, 427. [CrossRef]

Monajemzadeh, M.; Tayari, N.; Najafi, M.; Madani, A.; Mahjoub, F,; Esfahani, S.T.; Ataei, N.; Ashtiani, M.T.H.; Mohseni, P.; Shams,
S. Pseudomelanosis duodeni in a child with chronic renal failure. Saudi |. Kidney Dis. Transplant. 2008, 19, 645-646.

Giusto, D.; Jakate, S. Pseudomelanosis duodeni: Associated with multiple clinical conditions and unpredictable iron stainability-a
case series. Endoscopy 2008, 40, 165-167. [CrossRef]

Cantu, J.A.; Adler, D. Pseudomelanosis Duodeni. Endoscopy 2005, 37, 789. [CrossRef] [PubMed]

Dorland, W.A.N. Dorland’s Illustrated Medical Dictionary; Elsevier Health Sciences: Amsterdam, The Netherlands, 2011.

Rana, N.K.; Minhas, U.; Mahl, T. A Rare Case of Duodenal Melanosis: Case Report. Cureus 2020, 12, e10475. [CrossRef] [PubMed]
Amaral, A.C.V.D,; Diniz, L.M.; Lucas, E.A.; Capeli, R.L.D.A. Diffuse cutaneous melanosis: Rare complication of metastatic
melanoma. An. Bras. De Dermatol. 2017, 92, 62—64. [CrossRef]

Pasick, L.J.; Paknezhad, H.; Sataloff, R.T. Laryngeal Melanosis. Ear Nose Throat . 2019, 98, 70-71. [CrossRef]

Nesheiwat, Z.; Al Nasser, Y. Melanosis coli. In StatPearls [Internet]; StatPearls Publishing: Treasure Island, FL, USA, 2021.
Suvarna, K.S.; Layton, C.; Bancroft, ].D. Bancroft’s Theory and Practice of Histological Techniques; Elsevier Health Sciences: Amster-
dam, The Netherlands, 2018.

Yabuki, K.; Shiba, E.; Harada, H.; Uchihashi, K.; Matsuyama, A.; Haratake, J.; Hisaoka, M. Lanthanum deposition in the
gastrointestinal mucosa and regional lymph nodes in dialysis patients: Analysis of surgically excised specimens and review of
the literature. Pathol. Res. Pract. 2016, 212, 919-926. [CrossRef]

Bhangale, N.P.; Abraham, P; Joshi, A.; Desai, D. Clofazimine-related duodenal pigmentation. Indian J. Gastroenterol. 2021, 40,
347-348. [CrossRef] [PubMed]

Raftopoulos, S.C.; Fermoyle, S. An unusual cause of small-intestine mucosal pigmentation. Gastrointest. Endosc. 2011, 73,
1285-1286. [CrossRef] [PubMed]

Tee, H.; Swartz, D.; Tydd, T.; Leong, R.W. Gastrointestinal: Eosinophilic enteritis manifesting as brown-pigmented duodenal
ulcers. J. Gastroenterol. Hepatol. 2009, 24, 1892. [CrossRef]

Voudoukis, E.; Mpitouli, A.; Giannakopoulou, K.; Velegraki, M.; Datseri, G.; Bachlitzanaki, M.; Kazamias, G.; Fahouridi, A.;
Mastorakis, E.; Vardas, E.; et al. Disseminated metastatic cutaneous melanoma to pancreas and upper gastrointestinal tract
diagnosed by endoscopic ultrasound: An unusual case. Clin. |. Gastroenterol. 2019, 13, 134-138. [CrossRef]

Houissa, F; Bouzaidi, S.; Mouelhi, L.; Ben Rejeb, M.; Moussa, A.; Mekki, H.; Dabbeche, R.; Trabelsi, S.; Said, Y.; Salem, M.; et al.
Diffuse primary malignant melanoma of the upper gastrointestinal tract. Gastroentérologie Clin. Et Biol. 2010, 34, 85-87. [CrossRef]


http://doi.org/10.20524/aog.2016.0061
http://www.ncbi.nlm.nih.gov/pubmed/27366043
http://doi.org/10.1038/ajg.2015.113
http://www.ncbi.nlm.nih.gov/pubmed/26673486
http://doi.org/10.14309/crj.2015.6
http://www.ncbi.nlm.nih.gov/pubmed/26157915
http://doi.org/10.1016/j.gie.2014.04.036
http://www.ncbi.nlm.nih.gov/pubmed/24929481
http://doi.org/10.1136/bcr-2013-200466
http://doi.org/10.4021/gr465w
http://www.ncbi.nlm.nih.gov/pubmed/27785200
http://doi.org/10.3748/wjg.v18.i12.1414
http://doi.org/10.4322/acr.2011.015
http://www.ncbi.nlm.nih.gov/pubmed/31528551
http://doi.org/10.1111/j.1443-1661.2010.01060.x
http://www.ncbi.nlm.nih.gov/pubmed/21429033
http://doi.org/10.1111/j.1440-1746.2009.06177.x
http://doi.org/10.1055/s-2007-995472
http://doi.org/10.1055/s-2005-870144
http://www.ncbi.nlm.nih.gov/pubmed/16032511
http://doi.org/10.7759/cureus.10475
http://www.ncbi.nlm.nih.gov/pubmed/33083177
http://doi.org/10.1590/abd1806-4841.20176097
http://doi.org/10.1177/0145561318823317
http://doi.org/10.1016/j.prp.2016.07.017
http://doi.org/10.1007/s12664-020-01128-6
http://www.ncbi.nlm.nih.gov/pubmed/33417175
http://doi.org/10.1016/j.gie.2010.12.031
http://www.ncbi.nlm.nih.gov/pubmed/21354567
http://doi.org/10.1111/j.1440-1746.2009.06097.x
http://doi.org/10.1007/s12328-019-01004-7
http://doi.org/10.1016/j.gcb.2009.05.016

	Introduction 
	Materials and Methods 
	Results 
	Discussion 
	Conclusions 
	References

